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Executive Summary 

Background  
This document reports on the processes and the outcomes of the first set of activities 
carried out within Work Package 2 (WP2) ‘Educational Systems and policy contexts’ of 
the Mascil project. To provide an overview about how this work fits within WP2, the 
overall scope of this WP is two-fold: first, it aims to give insights into the strengths, 
weaknesses, opportunities and threats of Inquiry Based Science and Mathematics 
implementation from a context perspective, taking into account patrimonial aspects of 
learning, and to uncover the complex relationships between general education, 
vocational education and labour market requirements. Second, the activities in this WP 
focus on cooperation and synergies among research, policy and practice fields, 
producing strategies to support the more widespread uptake of inquiry-based science 
teaching. The scope of the work reported in the document is to highlight the contextual 
factors that support or hinder a widespread implementation of inquiry based learning in 
vocational contexts.  
 
Aims and purpose of the report 
For the accomplishment of the general aims of WP2 of the Mascil project, as presented 
above, the basic step is the analysis of the educational systems and the policy contexts 
in all partnership countries, under the scope of investigating the contextual and 
regulatory conditions in which teachers work and are called upon to implement (or not) 
inquiry-based approaches to their teaching. This document reports on the processes 
and the first outcomes of such an analysis conducted, for the educational systems and 
the policy contexts in all 13 partnership nations, namely Denmark, Greece, Netherlands, 
United Kingdom, Spain, Cyprus, Norway, Romania, Czech Republic, Turkey, Lithuania, 
Austria and Bulgaria.  
 
At first, the report presents the framework developed for the analysis of the educational 
systems and the policy contexts. The analytical framework was developed under the 
influence of the Engaged Theory, a reflective methodological framework for 
understanding social complexity, which moves from detailed empirical analysis about 
things, people and processes of the world, to abstract theory about the constitution and 
social framing of those things, people and processed. In the report, the general aim and 
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the rationale of the analytical framework are provided, its structure and content are 
presented and the way the framework was used -as a methodological tool for the 
analysis of the educational context in each country - is explained.  
Following this, the outcomes of the analysis conducted by each partnership country are 
provided, in the form of National Working Papers for the national educational contexts. 
In the first part, each National Report gives insights about the following 5 themes/areas 
of focus, relating to the contextual condition under which the project is implemented: 
state of affairs/recent changes and reforms on science and mathematics education; 
schooling and the world of work; science and mathematics curricula and IBL; pre-
service teacher training in relation to Inquiry-Based Learning and the world of work; in-
service teacher training in relation to Inquiry-Based Learning and the world of work. 
Each of these 5 themes/areas of focus is investigated in three levels: macro level (wider 
policy perspectives), meso-level (regarding schools/institutes) and micro level (relating 
to how things are in classrooms). In each theme, the potential implications of the 
existing situation for the work in the Mascil project are considered. 
 
In the second part of each National Report, the evidence-based information and the 
themes described in the first part are viewed in a synthetic way, focusing on the links 
and interrelations among them. The synthesis is made under the scope of promoting 
equity, the scope of students’ achievement and the scope of entrepreneurship – 
strategic aims and priorities for education according to “Rethinking Education” policy 
document. The outcome of this part of the National Report mainly aims to provide 
ground for reflection during the Workshops with the policy makers in each country – 
which will be conducted in a following stage of mascil within WP2.  The issues 
immerged from the synthesis are or planned to be commented and validated by the 
National Advisory Board (NAB) in each country.  
 
 
Method used 
For the development of this report the following procedural method was used: At first, 
the WP leader developed a framework, which upon consultation with the other partners, 
evolved into an analytical framework for investigating the educational systems and 
policy contexts. In parallel, bibliographical references on effective inquiry-based 
approaches in science and mathematics were taken into account, so as to ensure that 
all relevant factors are considered at the subsequent level of analyses. Participants on 

http://www.mascil-project.eu/
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the partner countries were requested to give feedback to the framework developed by 
the WP leader. With the aid of the analytical framework, the national analysis of the 
educational and policy contexts was carried out by the participants in the partner 
countries. This was conducted by means of document analysis of national policy 
documents and extant literature in each participating country. The analysis considers all 
types of documents and will include detailed information on institutional settings and 
context, on the criteria for the assessment of performance and achievement, on 
curriculum arrangements in the field of Science, Mathematics and Technology, on 
Incentives for professional development, on connections between school and the world 
of work, on textbook as well as on Initial teacher training. In parallel, comparison of 
international test results will be reviewed from a gender and comparative country 
position perspective under the scope of defining systemic deficiencies. Each partner 
developed a National Report for the current national context (year 2013) under the 
guidance of the analytical framework and the WP leader conducted a basic level 
analysis of the documents, providing a first set of conclusion and recommendations 
relating to the changes required to support the Inquiry- Based Learning approaches in 
vocational contexts.  
 
 
Summary Conclusions 
The analysis was conducted for each country under the guidance of the analytical 
framework, resulted in a preliminary set of conclusions regarding national contexts in 
each participant country. These are provided in the lines below:  
 

• A generally fertile context in Germany in terms of the implementation of the 
mascil project is evident, especially in terms of schooling and the world of work. 
Constrains for the realization of the mascil project are considered to be: the 
degree of actual implementation of IBL methods in classrooms; teachers’ 
motivation to be engaged in further professional development due to work 
overload; students’ motivation to be further engaged to learning methodologies 
that will further add to the existing overload of work.  

 
• The envisioned policy-making objectives of the ‘New School’ reform in Greece, 

which are in line with the aims of the mascil project, provide a good background 
for the implementation of mascil. However the assessment methods and the lack 
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of relevant to the project objectives teacher training programs (especially for 
secondary teachers) are considered barriers in the accomplishment of the mascil 
aims.  

• Evidence suggests that Netherlands have a tradition in IBL, as manifested from 
the various programs implemented on the field. However – given that aspects of 
these programs failed to achieve the expected outcomes – current policy making 
seems to be oriented towards more subject oriented objectives. Inquiry based 
learning is hardly implemented in most schools, due to lack of sufficient 
educational materials, and teachers lack of insight into IBL teaching methods. In 
addition, although general schools can learn from the expertise of 'the World of 
Work' from vocational education, there is no tradition in meeting each other.  

 

• There is much policy change in United Kingdom at the time across school 
systems, structures and governance, curriculum and qualifications, initial teacher 
and continuing teacher education, with a renewed focus on fundamental 
academic knowledge. With change across all areas at the same time the 
challenge for the mascil project is potentially immense. 

 
• In Spain, there are no obvious obstacles for the inclusion of IBL and connections 

between mathematics/science and the world of work in teacher training 
programs, considering that teachers should be trained to deliver the existing 
curriculum. Yet, when the new assessment system will be shortly introduced it 
will probably affect how mathematics and science are taught; If the assessment 
is not IBL-oriented (and probably this seems to be the case), it might become an 
obstacle for mascil aims. 

 
• A major barrier towards the implementation of the mascil objectives in Cyprus in 

relation to secondary education is the exam oriented system which does not 
asses skills relating to IBL and the world of work. Yet, the lack of national 
assessment in elementary school makes it more feasible to adopt and implement 
IBL teaching and learning approaches in Mathematics and Science.  
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• There is a general conductive context in Norway for the implementation of the 
project and for the achievement of the mascil objectives. Constrain towards this 
aim is regarded the lack of teacher confidence in their subject knowledge, rather 
than lack of inquiry teaching skills. Schools and teachers resistance towards 
change represents another constrain.  

• In the current situation in Romania, IBL and connections between schooling and 
the world of work are not supported at all levels of systemic structure. Major 
constrains for the realization of the mascil project are considered: the lack of 
relevant policy orientations; the lack of appropriate teacher training; assessment 
methods and support materials that do not support such initiatives. 

 
• In the Czech Republic, the national educational context seems to provide more 

hindering than supportive factors for the implementation of the mascil project. 
Although the aims of the mascil project are obvious in the policy making level 
according to current educational reform, they are not reflected in school and 
classroom practice.  

 
• Recent changes in the Turkish science and mathematics curricula are relevant to 

the mascil objectives; yet, these are not currently reflected in school and 
classroom practice. Some constrains for the implementation of the mascil project 
involve: the lack of policy prioritization of teacher training; assessment methods 
that do not support such initiatives; teachers and parents reluctance to accept 
assessment methods that relate to IBL and world of the work skills. 

 
• A lack of consensus between the policy views and actual practices in terms of 

the aims of mascil project indicate that there are more hindering than supportive 
factors for the implementation of the mascil project in Lithuania. The main 
constrain towards this aim seem to be the national exam system which is 
subject-knowledge oriented, and in which the acquisition of IBL skills and skills 
relating to the world of work is not an issue.  

• The national educational context of Austria provides mainly supportive factors for 
the implementation of the mascil project, in the dimension of connecting 
schooling and the world of work.  In the area of supporting IBL methodologies, 
despite being prioritized in educational policies, the degree to which such 
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methodologies are practically being implemented in classroom level is an open 
question.  

 
• Despite foreseen changes in the Bulgarian science and mathematics education, 

which are in line with the mascil objectives, the current situation is far from 
supporting IBL and connections between schooling and the world of work at all 
levels of systemic structure. Major constrains for the realization of the mascil 
project are considered: the lack of relevant policy orientations; the lack of 
appropriate teacher training; assessment methods and support materials that do 
not support such initiatives. Under such a background, resistance to the foreseen 
changes is likely to take place.   

 
 
 
Recommendations  
The above-mentioned conclusions lead to a preliminary set of recommendations for a 
most successful implementation of the mascil project in the various contexts of the 13 
countries. 
 

• Macro-level (policy making):  There is a rather conducive context regarding 
national policies, providing an advantage for the implementation of the mascil 
project. Attention, though, should be turned to the great variations that exist in 
the countries in relation to cultural educational background, as well as to country 
cases with long tradition on IBL which seem to move to subject-oriented policy 
objectives. The incompatibility between policy orientations as evident in policy 
documents and the priorities in teacher training programmes provides an 
opportunity for mascil to build bridges between what is envisioned in general and 
how it can be implemented in practice.  

 
• Meso-level (schools): Despite the fact that educational policies support IBL and 

connections between schools and the world of work, school cultures in many 
countries do not seem to support such changes. In depth analysis of different 
parameters pertaining to school culture will benefit the successful 
accomplishment of the project objectives. In addition, local adaptation of the 
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general schema of the project may be required due to variations in school 
organization and orientation among the various countries.  

 
• Micro-level (classrooms): Neither IBL nor connections between schooling and the 

world of work are of dominant classroom practice in many countries of the 
consortium. It is a big challenge for the mascil project to have an actual impact at 
this level. Suitable teaching training activities, recourses and teacher guidelines 
that are planned to be implemented within the project, will surely provide a 
ground for change. These should in parallel though accompanied with measures 
for motivating and for engaging not only teachers, but also parents who seem to 
be reluctant to accept changes.    

 
 
These recommendations provide some general guidelines in order to inform the 
consortium for most successful implementation of the mascil project and were based on 
a first level analysis of the national reports. The cross-national report analysis planned 
to be conducted in the following phase within WP2, will allow the provision of further 
recommendations on the changes required to support the implementation of IBL in 
vocational contexts, mainly aiming to inform policy makers in each country.  
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1. Main Report 

This part of the document outlines the processes and the outcomes of the first set of 
activities conducted within WP2 ‘Educational systems and policy contexts’ of the mascil 
project. 
 
The first section (1.1) presents the analytical framework for investigating the contextual 
and regulatory conditions in the implementation of Inquiry-Based Learning (IBL) in 
Science and Mathematics, in vocational contexts is presented. Information about the 
general aims of the framework, its theoretical methodological orientation, the way it has 
been structured and the procedural methodology proposed for drafting the national 
reports are presented.  
 
The following sections present the 13 National Reports for the national context, as 
developed under the guidance of the analytical framework, namely the national report of 
Germany (1.2), Greece (1.3), Netherlands (1.4), United Kingdom (1.5), Spain (1.6), 
Cyprus (1.7), Norway (1.8), Romania (1.9), Czech Republic (1.10), Turkey (1.11), 
Lithuania (1.12), Austria (1.13) and Bulgaria (1.14).  
 
Each national report is structured in two parts: in the first part, each National Report 
gives insights about the following 5 themes/areas of focus, relating to the contextual 
condition under which the project is implemented: state of affairs/recent changes and 
reforms on science and mathematics education; schooling and the world of work; 
science and mathematics curricula and IBL; pre-service teacher training in relation to 
IBL and the world of work; in-service teacher training in relation to IBL and the world of 
work. Each of these 5 themes/areas of focus is investigated in three levels: macro level 
(wider policy perspectives), meso-level (regarding schools/institutes) and micro level 
(relating to how things are in classrooms). In each theme, the potential implications of 
the existing situation for the work in the Mascil project are considered.  
 
In the second part of each National Report, the evidence-based information and the 
themes described in the first part are viewed in a synthetic way, under the scope of 
promoting equity, the scope of students’ achievement and the scope of 
entrepreneurship – strategic aims and priorities for education according to “Rethinking 
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Education” policy document. The issues immerged from the synthesis are already or 
planned to be commented and validated by the National Advisory Board (NAB) in each 
country. 
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1.1 Framework of the analysis of the national context 

Aims and rationale  
Within WP2 (Educational systems and policy contexts) and for completing the first task, 
a common framework was developed, for investigating at a national level the contextual 
and regulatory conditions in which teachers work and are called upon to implement (or 
not) IBL approaches, as well as the connections between schools and the world of 
work.  
 
This framework serves multiple purposes in the project: in a 1st level it aims to provide 
guidance for achieving the aims of WP2; in a 2nd level it seeks to provide evidence that 
facilitate WP8 (Implementation) and WP10 (Evaluation); in a 3rd level it targets at 
serving the aims of the project as a whole. The following table summarizes the roles of 
the framework in relation to the above-mentioned levels:  
 
Role/aims of the framework in the project 
 
1st level 
(within WP2) 

2nd level 
(in connection to WP8 
and WP10) 

3rd level 
(in the whole project) 

Guidance for developing 
the national reports. 
 
Synthesis of the national 
reports, in terms of 
identifying differences and 
commonalities. 
 
Recommendations on the 
changes required to support 
the implementation of IBL 
(workshops). 
 
Synthesis between the 

Facilitating the structure of 
the implementation plan 
(based to the analysis of 
the national contexts) 
(WP8). 
 
Facilitating work for the 
status-quo survey on the 
beliefs and the experiences 
teacher all over Europe 
have regarding the 
implementation of inquiry-
based learning and also the 
pre-post survey and the 

Identify hindering and 
supportive factors to attain 
the main project goal, 
namely to support teachers 
in the implementation of 
IBL in vocational contexts.  
 
Inform and engage policy 
makers to support the more 
widespread uptake of 
inquiry-based science 
teaching. 
 
Facilitate  synergies among 
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outcome of document policy 
papers and national reports 
for the final outcome. 

case studies (WP10). research, policy and 
practice fields so as 
support the widespread of 
IBL strategies. 

 
For achieving these goals the framework addresses various themes, which were 
selected according to the following rationale:  
 
a) The framework needs to serve the multidimensional purposes of the project as set in 
the previous section.  

• Make evident the hindering and supportive factors for implementing IBL within 
the project.  

• Include areas of focus, which have implications for WP8 and WP10. 
• Uncover the contextual factors that prevent teachers for actually implementing 

IBL in order to inform policy makers. Make evident the relevant contextual 
information and the relevant parameters for the issue at hand.   

 
b) It needs to be based on previous work done in order not to ‘re-invent the wheel’.  

A list of documents, in which relevant to the aims of work data can be found, is 
provided below. The provision of this list allows for ‘homogeneity’ of data used in 
the national reports  

 
- Science Education in Europe: National policies practices and research  
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/133
EN.pdf 

 
- Mathematics Education in Europe: Common challenges and National Policies  
http://keyconet.eun.org/c/document_library/get_file?uuid=e456b461-d3cd-4bd5-
aabc-2cae2d4bfaf9&groupId=11028 
 
 

- Developing Key Competences at School in Europe: Challenges and 
Opportunities for Policy 

http://www.mascil-project.eu/
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http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/14
5EN_HI.pdf 

- New Skills for New Jobs: Policy initiatives in the field of education: Short 
overview of the current situation in Europe 
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/12
5EN.pdf 

- Gender Differences in Educational Outcomes: Study on the Measures Taken 
and the Current Situation in Europe 
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/120
EN.pdf 

http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/120
EN_HI.pdf 
 

- Key Data on Education in Europe 2012 
http://eacea.ec.europa.eu/education/eurydice/documents/key_data_series/134E
N.pdf 
 

- Developing coherent and system-wide induction programmes for beginner 
teachers: a handbook for policy makers  

   http://ec.europa.eu/education/news/doc/sec538_en.pdf 
 

 - Rethinking education: investing in skills for better socio-economic outcomes 
 http://ec.europa.eu/education/news/rethinking_en.htm 
 

- Against the odds: disadvantaged students who succeeded in school. 
Programme for international student assessment, OECD.  
http://www.oecd.org/pisa/pisaproducts/pisa2006/47092225.pdf 

 

c) It needs to provide novel insights to the target groups (teachers and policy makers) in 
comparison to previous relevant work reported (for example PRIMAS report on policy 
contexts) 

http://www.mascil-project.eu/
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• Focus on vocational education, connecting school with the world of work (policies 
for vocational education; schooling/system for vocational education; initial 
teacher education for vocational education; professional development) 

• Focus on informal settings (initiatives, possibilities) 
• Focus on teachers’ beliefs, attitudes motivation, and practices.  
• Focus on factors associated with students’ performance in science and 

mathematics (gender differences, attitudes towards science and mathematics, 
low achievers) 

 
 
Theoretical methodological orientation of the framework 
The analytical framework was developed under the influence of the Engaged Theory, 
which is situated among the broad tradition of critical theory. Engaged Theory is a 
methodological framework for understanding social complexity, which moves from 
detailed empirical analysis about things, people and processes of the world, to abstract 
theory about the constitution and social framing of those things, people and processed.  
 
Engaged theory is reflexive in a number of ways. Firstly, it recognises that even 
something as basic as collecting data already entails making theoretical 
presuppositions. Secondly, it names the levels of analysis from which theoretical claims 
are made. Thirdly, it makes a clear distinction between theory and method, suggesting 
that a social theory is an argument about a social phenomenon, while an analytical 
method or set of methods is defined a means of substantiating that theory. Engaged 
theory in these terms works as a 'Grand method', as it provides an integrated set of 
methodological tools for developing different theories of things and processes in the 
world (Cooper, 2002)1.  

Engaged theory works across four levels of theoretical abstraction, which move from the 
most concrete form of analysis - empirical generalization - to more abstract levels of 
analysis.  

1st level - Empirical analysis: It entails drawing out and generalizing from on-the-ground 
detailed descriptions of history and place. This first level either involves generating 

                                            
1 Simon Cooper, Techno-Culture and Critical Theory, Routledge, London, 2002 
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empirical description based on observation, experience, recording or experiment—in 
other words, abstracting evidence from that which exists or occurs in the world—or it 
involves drawing upon the empirical research of others. 

2nd level - Conjunctural analysis: This second level of analysis, involves identifying and 
more importantly examining the intersection (the conjunctures) of various patterns of 
action (practice and meaning).  

3rd level -Integrational analysis: It examines the intersecting modes of social integration 
and differentiation. These different modes of integration are expressed in terms of 
different ways of relating to and distinguishing oneself from others—from the face-to-
face to the disembodied.  

4th level - Categorical analysis: This level of enquiry is based upon an exploration of the 
ontological categories. If the previous level of analysis emphasizes the different modes 
through which people live their commonalities with or differences from others, those 
same themes are examined through more abstract analytical lenses of different 
grounding forms of life. At this level, generalizations can be made about the dominant 
modes of categorization in a social formation or in its fields of practice and discourse. It 
is only at this level that it makes sense to generalize across modes of being and to talk 
of ontological formations. 

Engaged theory has informed the development of the analytical framework in two levels: 
in a first level the theory guided the way the framework is structured, given that its 
contents were organized under the presupposition that the themes/areas of focus 
selected are the most relevant in relation to the aims that the framework seek to 
achieve. In a second level, the theory has informed the method of analysis that is 
foreseen for the data gathered with the aid of the framework (moving from Conjunctural 
to Categorical analysis) and which will be illustrated and exemplified in the cross-
national report and policy paper (D2.2).  
 
 
Structure and content of the framework  
The framework is structured in three parts:  
 
1st part:  A descriptive account of the context (view APPENDIX I) 
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The aim of the first part of the framework (view APPENDIX I) is to provide a descriptive 
account of the context in each participant country under which the mascil project will be 
implemented. It targets at the identification of the hindering and supporting factors in the 
implementation of IBL in general education and in vocational contexts (both within the 
project and in general) as well as informing policy makers about the current situation in 
relation to the areas of focus of the project. This part contains the following themes: 
Theme 1: State of affairs - recent changes; Theme 2: Schooling and the world of work; 
Theme 3: Science and Mathematics curricula and IBL; Theme 4: Pre-Service teacher 
training in relation to i) IBL and ii) the world of work; Theme 5: In-service teachers’ 
professional development in relation to i) IBL and ii) the world of work. Each one of the 
themes is to be tackled in three levels: the policy making level (macro-level), the 
school/institute level (meso-level) and the classroom level (micro-level).  
 
2nd part:  Questions for semi-structured interviews with teachers (view APPENDIX II) 
This part (view APPENDIX II) consists of a set of questions, as a guide for semi-
structured interviews with teachers (5-10 in each country). The conduction of the 
interviews is optional for the partners, but it is recommended as it targets at enriching 
the national reports with data about how things are at the implementation phase of the 
national policies. The interviews aim to provide some insight about teachers’ beliefs, 
attitudes, motivation, and practices in the areas of professional development, IBL 
methods and the world of work (the core dimensions of the mascil project). Teachers’ 
voice will be incorporated in the national reports so that the policy-makers that 
participate in the workshops gain a better insight on ‘how things are’ in the micro-level 
and in relations to teachers’ needs and attitudes. (Alternatively, partners have the option 
to invite teachers in the national workshops with the policy makes, so that their voice 
becomes evident at the outcome report of the workshops) 
 
3rd part: A reflective account on the context (view APPENDIX III) 
The 3rd and last part of the framework mainly aims at providing some issues for 
reflection during the workshops with the policy-makers in each country. The information 
provided by the descriptive account and the evidence based information is to be 
synthesised providing issues for informing and engaging policy makers during the 
workshops makers to support the more widespread uptake of inquiry-based science 
teaching (recommendations). The themes described in the 1st part are to be viewed in a 
synthetic way, focusing on their links and interrelations between them, under the scope 
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of promoting equity, the scope of students’ achievement and the scope of 
entrepreneurship (strategic aims/priorities for education according to ‘Rethinking 
Education’ policy document).  
 
 
Procedural methodology for drafting the national reports  
For developing the National Report, each participant was asked to follow the steps 
below:  

1. provide brief answers to the questions in APPENDIX I (Descriptive account of the 
context);  

2. conduct semi-structured interviews to 5-10 teachers based on “Questions for 
semi-structured interviews with teachers” (APPENDIX II), collect and analyze 
data to inform the reports; (This stage was optional. Alternatively, teachers could 
be invited to participate in the workshops with policy makers in the following task 
within WP2); 

3. provide a list of issues for the workshops with the policy-makers (APPENDIX III) 
that emerge from a synthetic view of the themes in the scopes of equity, 
achievement and entrepreneurship; these issues are to be briefly commented by 
the NAB in each country; 

4. draft the national report of the policy context with the aid of the framework and 
the structure guidelines that will be presented in the following section.  

 
 
 
 
Structure of the national reports  
The structure of the national reports which will be provided in the following sections is 
guided by the structure of the framework and informed by the evidence-based data. In 
particular:  
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PART 1: A DESCRIPTIVE, EVIDENCE-BASED ACCOUNT OF THE NATIONAL 
CONTEXT 
 
Introduction: Organization of education in (name of the country) 
Rationale: A Table that summarizes the main educational structure in each country as a 
starting point for further description.  
 
Theme 1: State of affairs-recent changes 
Rationale: Several countries are currently or recently been engaged in reforms 
especially focused on science and mathematic education. We seek to gain an 
understanding of the changing educational scenery as the main basis on which the 
project will be implemented. These changes regard wider policy perspectives (macro 
level), school level (meso-level) and classroom level (micro-level). The potential 
implications for the work of mascil are to be considered.  
 

1.1. Wider policy perspectives – recent (or foreseen) changes in the way 
science and mathematics education is prioritized as evident in national 
policy making documents (Q1.1- Appendix I)) and as evident in national 
curricula (Q1.2- Appendix I). References are to be made in relation to 
primary, general secondary and vocational education.  

1.2. Science and mathematics teachers’ education – recent changes in relation 
to initial teacher education (Q1.3- Appendix I) and in relation to in-service 
teacher education (Q1.4- Appendix II). Probable changes may refer to 
general aims and objectives, who offers initial teacher education, who 
receives initial teachers training, criteria for selection, content, methods of 
teaching, provision for teachers in the induction stage, i.e. newly recruited 
teachers and in relation to primary, general secondary and vocational 
education.   

1.3. Implementation in the classrooms- recent changes in science and 
mathematics education that have a direct effect to classrooms and 
students, i.e. taught time and classroom materials (Q1.5-Appendix I); 
methods of teaching (Q.1.6-Appendix I); methods of assessment (Q1.7-
Appendix I).  

1.4. Constrains  in relation to the aims of the mascil project –issues that have a 
direct effect in the completion of the mascil project (Q1.8-Appendix I) 
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Theme 2: Schooling and the world of work 
Rationale: The main aim of the project is to promote a widespread use of inquiry based 
science and mathematics teaching in primary and secondary schools, with a main 
emphasis on connecting IBL in school and the world of work. Therefore, it is important 
for the project as a whole to know what we are talking about. The focus is to be on 
general education and its connections to the world of work, as well as on vocational 
education. Three levels are to be considered: the macro-level in terms of policy 
orientation, the meso-level in terms of schools/institutions and micro-level as far as ‘how 
things are’ in classrooms.  
 

2.1. Wider policy perspectives- Connection between general education and the 
world of work, in policy making national documents (Q2.1-Appendix I), in 
the national curriculum (Q2.2-AppandixI), in science and mathematics 
national curriculum in terms of aims/objectives (Q2.3-Appendix I). In what 
ways vocational education is prioritized (or not) by policy in your country 
(Q2.8-Appendix I)?  

2.2. Issues regarding schools/institutes – Vocational schools in your country 
(Q2.9-Appendix I). Connections (if any) between general schools and the 
industry (Q. 2.4); between general schools and the providers of informal 
education (Q2.5-Appendix I). Connections (if any) between vocational 
schools and the industry (Q2.10-Appendix I); between vocational schools 
and providers of informal education (Q2.11-Appendix I); between 
vocational and general schools (Q2.12-Appendix I). 

2.3. Issues regarding classrooms – Curriculum support materials and topics in 
science and mathematics education, in relation to the world of work in 
general education (Q2.6-Appendix I). Assessment of skills/competences in 
science and mathematics in relation to the world of work in general 
education (Q2.7-Appendix I). Predominant teaching methods in vocational 
schools (Q2.13). The nature of students assessment in vocational schools 
(Q2.14)  

2.4. Constrains in relation to the aims of the mascil project - issues that have a 
direct effect in the completion of the mascil project (Q2.15 -Appendix I) 
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Theme 3: Science and Mathematics curricula and IBL  
Rationale: Curricula are to be reviewed in the scope of the extent to which they prioritise 
science and mathematics education, as well as IBL approaches. The review of the 
curricula is to be done in three levels: in a macro-level in terms of the aims, objectives, 
content and expected outcomes as envisioned by the policy makers, the meso-level that 
regard how schools and institutes mediate the implementation of the policies, and the 
micro-level that regards the implementation in the classrooms.  
 

3.1 Wider policy perspectives – The extent to which inquiry based teaching 
and learning approaches are prioritized by policy as evident in policy 
making national documents (Q3.1-Appendix I) and national curricula 
(Q3.2-Appendix II).  

3.2 Issues regarding schools/institutes -The extent to which schools 
implement policy priorities in relation to inquiry based teaching and 
learning approaches, in general and in specific in science and 
mathematics education (Q3.3-Appendix I) 

3.3.  Issues regarding classrooms – The extent to which extent there are 
curriculum support materials and certain topics in science and 
mathematics education that support inquiry based teaching and learning 
approaches (Q3.4-Appendix I). The nature of students’ assessment in 
relation to inquiry based teaching and learning in science education (Q3.5-
Appendix I) 

3.4. Constrains in relation to the aims of the mascil project - issues that have a 
direct effect in the completion of the mascil project (Q2.5 -Appendix I) 

 
 
 

Theme 4: Pre-Service teacher training in relation to i) IBL and ii) the world of work 
Rationale: A descriptive account of the kind of pre-service teacher training in each 
country is to be offered, with the target groups being primary teachers, secondary 
science and mathematics teachers for both general and vocational schools. Emphasis 
is to be given on the relations between the kinds of professional development, inquiry 
based teaching methods and the world of work. Again, three levels are to be 
considered: policy-making level, school/institute level and classroom level.  
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4.1 Wider policy perspectives – Policy priorities for prospective teachers’ 
training (Q4.1-Appendix I) 

4.2 Implementation – Responsible educational structures (Q4.2-Appendix I); 
Organization, structure, length of training programmes (Q4.3-Appendix I); 
People responsible for training (Q4.4-Appendix I); People who receive 
training, criteria for selection (Q4.5-Appendix I); Overall concept of training 
(Q4.6-Appendix I); Teaching methods (Q4.7-Appendix I);  

4.3.  Teachers’ voice – Pre-service teachers beliefs, attitudes, motivation, and 
practices in professional development; IBL; the world of work (Appendix II) 

4.4.  Constrains in relation to the aims of the mascil project - issues that have a 
direct effect in the completion of the mascil project (Q4.8 and Q4.9 -
Appendix I); 

 
Theme 5: In-Service teacher training in relation to i) IBL and ii) the world of work 
Rationale: A descriptive account of the kind of in-service teacher training (PD) in each 
country is to be offered, with the target groups being in-service primary teachers, 
secondary science and mathematics teachers for both general and vocational schools. 
Specific attention is to be given to teachers in the induction stage (first years as a 
teacher), given that the issue of supporting teachers in this transitory phase has gained 
increasing attention b policy makers recently. Emphasis is to be given on the relations 
between the kinds of professional development, inquiry based teaching methods and 
the world of work. Again, three levels are to be considered: policy-making level, 
school/institute level and classroom level.  
 

5.1 Wider policy perspectives – Policy priorities for prospective teachers’ 
training (Q5.1 and Q5.2-Appendix I); Specific references (if any) in relation 
to the induction stage (Q5.3-Appendix I); 

5.2 Implementation – Voluntary or compulsory, incentives for participation 
(Q5.4-Appendix I); Responsible educational structures (Q5.5 -Appendix I); 
Organization, structure, length of training programmes (Q5.6 -Appendix I); 
Specific reference for induction stage (Q5.7 -Appendix I); People 
responsible for training (Q5.8-Appendix I); People who receive training, 
criteria for selection (Q5.9-Appendix I); Overall concept of training (Q5.10-
Appendix I); Teaching methods (Q5.11-Appendix I);  
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5.3.  Teachers’ voice – In-service teachers beliefs, attitudes, motivation, and 
interests in professional development; IBL; the world of work. Reference to 
teachers in the induction phase (if any) (Appendix II) 

5.4.  Constrains in relation to the aims of MASCIL project - issues that have a 
direct effect in the completion of the MASCIL project (Q 5.12 and Q5.13 -
Appendix I); 

 
 
PART 2: EMERGING ISSUES FOR REFLECTION  
 

1. Equity specific issues- Part 1, Appendix III 
Rationale: The percentage of women in science and mathematics higher education 
is still lower than for men. Mathematics and science are often considered to be 
masculine domains and parents, teachers and students are often convinced that 
boys have higher abilities in these subjects than girls. Teacher training is vital to 
overcome the gender gap in our society, but is in some cases inadequate in this 
respect. In class, girls are often treated in different ways than boys by teachers: boys 
may receive more praise, are allowed to contribute more to the lesson etc. Despite 
these, PISA results indicate that in some countries girls outperform boys in terms of 
science and mathematics achievement. Partners are asked to provide 
information/comments in 3 themes (view Appendix III, part 1), with a view to inform 
policy makers in your country for tackling inequality issues in terms of gender and in 
relation to IBL and professional development.  

 
2. Addressing low achievement –Part 2, Appendix III 
Rationale: Low achievement in mathematics and science is a common concern for 
all European countries. It is an issue associated not only with the effectiveness of 
teaching and learning, but also with providing an equitable system of education. A 
range of approaches have been developed to support under-performing students 
and to attempt to close the persistent gap between the highest- and lowest-
achieving students. Partners are asked to provide information/comments in 3 
themes (view Appendix III, part 2), with a view to inform policy makers in your 
country for tackling low achievement in science and mathematics in relation to IBL 
and professional development. 
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3. Promoting entrepreneurship –Part 3, Appendix III 
Rationale: Entrepreneurship key competence refers to an individual’s ability to turn 
ideas into action. It includes creativity, innovation and risk taking, as well the ability 
to plan and manage projects in order to achieve objectives. The overall goal of 
promoting entrepreneurship in education is to give students the attitudes, knowledge 
and skills to act in an entrepreneurial way, for either a commercial or non-
commercial objective. Many member states have strategies addressing the 
implementation of entrepreneurship education into genera education at primary and 
secondary level. Yet only in a quarter of the member states did the majority of adults 
believe that they have the right skills and knowledge to start a business. Partners 
are asked to provide information/comments in the 3 themes (view Appendix III, part 
2), with a view to inform policy makers in your country for promoting 
entrepreneurship in relation to IBL and professional development. 
 
4. Comments by the NAB 
Validation by the NAB  
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1.2 National report of Germany 

PART 1: A DESCRIPTIVE, EVIDENCE-BASED ACCOUNT OF THE NATIONAL 
CONTEXT 
 
Introduction: Organization of education in Germany 
Germany is a Federal Republic consisting of 16 constituent states – these units of the 
federation are called “Länder” (singular: Land). Education structures and policy are 
determined by the federal structure of the Federal Republic of Germany and most 
responsibilities for the education system remain with the single Länder. Accordingly, 
despite sharing common features, there are 16 slightly different school systems. 
The German education system is very complex due to the federal organization. A basic 
structure of the German education system is shown in figure 1 below which is, to be 
sure, an approximation that harmonises the 16 different systems in the Federal 
Republic. The most important specificities are (see also: KMK 2011a: 23ff.):2 
 

a) the start of compulsory education for all children at the age of six years and 
lasting for at least nine years – depending on the school type and according to the 
respective Land. Primary general education comprises grades 1 to 4 (in some 
Länder grades 1 to 6) and caters to all pupils together in the Grundschule; 
 
b) a differentiation of lower secondary education that selects students into different 
tracks leading to qualifications with different status, including a strong stand of 
special school; that is, the end of primary education is marked by a highly selective 
transition to a four types of secondary schools (see below); 
 
c) at the age of 15, pupils complete compulsory education and move on to upper 
secondary education. Depending on the qualifications and entitlements acquired in 
the lower level, pupils may attend either full-time general education or vocational 
courses. Also, a major specificity of the German system is the „dual“ vocational 
training system which combines apprenticeship training in companies with 

                                            
2 The focus of this report is on Baden-Württemberg. 
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vocational education in professional schools according to centrally standardised 
profiles and curricula; 
 
d) a further important characteristic of the German education system is that the 
vast majority (93 %) of students attend public schools; although the number of 
students in private schools is increasing. Private schools are most often run by the 
churches. There are no fees for public schools in contrast to most private schools. 
Due to the low number of private schools there is no substantial competition 
between state and private schools.  
 
e) finally, and with special relevance for the topic at hand, the percentage of pupils 
receiving regular tutoring in order to compensate for deficits in school education 
has been increasing in the past years. According to Klemm/Klemm (2010) some 
14.8% of pupils receive private tutoring (most often in mathematics, science 
education, and language) (see also Bray 2011). 
 

Most German schools are half-day-schools, but the number of all-day-schools has been 
continuously increasing during the past few years. Even in pre-primary education 
(„Kindergarten“) only some institutions offer all-day child care. Another important 
notable feature is that from primary to upper secondary education, students with poor 
achievement (as documented in their marks) have to repeat classes. 
As highlighted above, education in primary schools („Grundschule“)takes 4 years. The 
transition from primary school to one of the different lower secondary school types 
depends on legislation in the different Länder (marks, testing, etc.) and is usually based 
on a ‘recommendation’ by the primary school, pupil grades and parents’ decision. 
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Figure 1: Structure of the German Education System, Source: KMK 2011a: 30 

The organisation of the lower secondary school system (grade 5 to 9/10) is 
characterised by the division into various educational paths with different leaving 
certificates and qualifications for which different school types are responsible. Lower 
secondary education varies according to the Länder. While there are no differences 
regarding Gymnasium, the other school types are organised differently. In Baden-
Württemberg the „Hauptschule“ still plays a major role. However, in many cases it is 
being differentiated (and renamed into „Werkrealschule“) by adding an optional 10th 
grade for the better achieving students providing them the possibility to achieve the 
middle qualification (“Realschulabschluss”). 
 
Upper secondary schools comprise three possible strands: in general education one 
may continue to Gymnasium, switch to professional Gymnasium (depending on 
achieved qualifications) or to vocational training which is either school-based or 
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combines apprenticeship training with teaching in professional schools. The Abitur 
(certificate in a gymnasium) qualifies for higher education in general; but upper 
secondary schools also provide a qualification (“Fachhochschulreife”) for entrance at 
polytechnics (or universities of applied science – “Fachhochschulen) and which can be 
obtained one year before the Abitur. The other part of upper secondary education 
consists in vocational education and training and does not provide direct access to 
higher education. A specific feature in Germany is the „dual system“ of vocational 
training combining apprenticeship training in a company or institution with teaching in 
professional schools. Professional schools are divided into several branches 
(commercial, technical, etc.). Apart from the dual system, there is school-based 
vocational education and training, especially for occupations in the health and social 
sector (nurses, educator) and for public administration. 
 
The tertiary education system offers two types of higher/academic education: 
universities as the traditional institutions with the highest reputation and 
„Fachhochschulen“ (universities of applied sciences, similar to polytechnics) with a 
more job-related focus. Special needs schools usually offer education from the 
beginning of primary education up to graduating from lower secondary education; 
resulting in the segregation of special needs pupils. The possibility to achieve a regular 
degree, for instance the „Hauptschule“, is dependant of the Länder regulations. 
The graph below shows the participation numbers for general and vocational education 
according to age for the school year 2010/20113. The share of boys and girls is nearly 
equal in general education; in vocational education boys are overrepresented in most 
school types. 
 

                                            
3 Data from the National Education Report 2012, published by the BMBF. Cf.: Autorengruppe 

Bildungsberichterstattung (2012), Table B4-1A, p. 234. 
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Graph 1: Participation in general and vocational education, acc. to age for 
2010/11, absolute numbers, Source: Autorengruppe Bildungsberichterstattung 
2012, p. 234 

 

Education Governance and Education Policy in Germany 

In accordance with a ‘cooperative federalism’ in education policy matters, the national or 
federal level has only restricted competences; one important feature is that it has only 
indirect steering capacities at its disposal. For this reason, the federal level mainly sets 
legal and institutional frameworks for the Länder. The main body at the national level is 
the Federal Ministry of Education and Research („Bundesministerium für Bildung und 
Forschung, BMBF“). Because of the Länder’ responsibility for the school system, it does 
not include a department for schools or curriculum development in its internal 
organisation. Apart from research development, the tasks of the Federal Ministry are 
related to overall strategies, international coordination of education and research, and 
especially to vocational education and training as well as to adult education and further 
training (cf. KMK 2011a).  
 
The Länder level is charged with legislative and administrative competences on all 
levels of education. A ministry is responsible for planning, regulating, monitoring and 
funding teaching.Legal provisions are passed by the respective ministries of the Länder 
in form of School Laws, laws on school administration, and school regulations. The 
Länder are responsible for teacher training and employment, although the latter is 
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increasingly devolved to the level of the individual school, curricula, educational 
standards, admission of text books etc. all in all, the16 Länder ministries have the 
overall responsibility for the educationsystem and the main impact on the process of 
public education in schools. The Länder ministries have a rather similar structure of 
organisation including organisation of schools and teacher education, general education 
and pre-primary education, professional schools. In Baden-Württemberg the Ministry for 
Education (“Kultusministerium”) is also responsible for youth and sports. The ministries 
of education at Länder level are also responsible for higher education; to fulfil this task 
they are required to cooperate with other ministries of science and research as regards 
teacher training, both at the federal and the Länder level. 
 
According to the Basic Law „the responsibility for the supervision of the whole of the 
school system resides with the state.“ (GG Art. 7, §1) This refers to the historical role 
the church has played in school inspection until the 1920s. All Länder therefore have a 
structure of supervision of teaching issues, i.e., of content and methods 
(„Fachaufsicht“); legal supervision of self-administration („Rechtsaufsicht“); and 
supervision of staff issues („Dienstaufsicht“) (van Ackeren&Klemm 2009, p. 109).Each 
of the Länder and thus each ministry has one or more subordinated organisational units. 
In Baden-Württemberg, the state is divided into four regional districts 
(„Regierungsbezirk“) with educational department responsible for the employment of 
teachers. These districts in turn are divided into 4 to 9 subordinated local school 
authorities („Staatliches Schulamt“) responsible for the single schools in their district. 
Since the late 1990s a trend towards decentralization of education and increasing 
autonomy of schools can be observed which – compared to other European countries – 
is still marginal, yet increasing. Autonomy, however, is basically restricted to the level of 
implementation and accompanied by a shift from input to output oriented educational 
governance.While school inspection traditionally followed an ‘interventionist’ and control 
logic, current developments show in direction of a more advisory role for the agencies 
described above (van Ackeren&Klemm 2009, p. 111). 
 
Educational governance at the level of the Länder is further shared with municipalities 
following a distinction of „internal and external affairs“. The Länder are responsible for 
the internal affairs such as those relating to teaching staff (training and employment) 
and to curricula (goals and contents, school books, and all issues pertaining school 
trajectories of pupils). External school affairs related to the infra-structure (e.g., school 
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buildings, furniture, technical equipment, etc.) and to the employment of non-teaching 
staff (e.g., social workers, clerical personnel, etc.) fall under the responsibilities of the 
municipalities (cf. ibid., p. 106f.). 
 
Due to this complex structure and the necessity to coordinate the education policies of 
the Länder there are several advisory and coordination bodies. One of the main bodies 
in educational policy is the Ständige Konferenz der Kultusminister(KMK), the Standing 
conference of Ministers of Education, as the main coordinating body. The KMK was 
created in the early years of the post-war period, right after the ratification of the Basic 
Law in 1949. In the KMK the ministers and senators of the Länder responsible for 
education, higher education and research as well as cultural affairs come together with 
the task of coordinating the educational matters of the Länder. KMK resolutions, 
however influential, only have the character of a recommendation and agreements. 
They have to be translated into legislation by the Länder to become binding.  
 
 
 
Theme 1: State of affairs-recent changes 
 
Several countries have recently been or are currently engaged in reforms especially 
focused on science and mathematics education. We seek to gain an understanding of 
the changing educational scenery as the main basis on which the project will be 
implemented. The following discussion refers to changes at three levels (macro-, meso- 
and micro-level) that bear potential implications for the work in mascil. This first thematic 
section focuses, first, on wider policy perspectives at national and Länder levels. Recent 
or envisaged policy changes in the way science and mathematics education is 
prioritized as evident in national policy making documents and as evident in national 
curricula are at the centre of this section. Second, it discusses development more 
closely related to the school level such as teacher initial and further training; and third, it 
looks into recent changes at classroom level related to implementation, i.e., taught time 
and classroom materials, methods of teaching and/or methods of assessment.  
In the concluding part, we also refer to potentials and constraints in relation to the aims 
of mascil and highlight issues that have a direct effect in the completion of the project. 
National and Länder policy documents of the past years have prioritized science and 
mathematics education. In particular, the KMK has issued a number of 
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recommendations and negotiated some agreements among the Länder that aim at 
strengthening mathematics and science education in the country. Most of these 
initiatives have been started in response resp. after the publication of the results of 
international comparative studies that highlighted the rather low level of performance of 
German pupils in these subjects (e.g., PISA, TIMSS) (cf. (Klieme et al. 2004, p. 11f.). In 
the following pages some of the most relevant policy initiatives are reviewed and 
discussed as to their relevance to mascil. Then, a more detailed review of the activities 
in Baden-Württemberg is presented along the different levels of education. 
 
Policy Initiatives and Strategies 

National Education Standards  

National educationstandards have been introduced in 2003/2004 (KMK 2004; Klieme et 
al. 2004). In primary education there are standards in mathematics; standards were also 
introduced in secondary school types: in Hauptschule (mathematics), Realschule 
(mathematics, biology, chemistry and physics), and Gymnasium (mathematics). For 
each of the school type/level – and due to the federal structure, for each Land – specific 
standards have been formulated. The national standards agreed upon at federal level 
encompass 6 general competencies: problem-solving, reasoning, communicating, using 
mathematical/natural science representations, dealing with symbolic, formal and 
technical elements of mathematics/natural science (cf.: Klieme et al. 2004).4 
Federal policy has to be passed into Land legislation in order to become binding. As 
what refers curriculum change, Baden-Württemberg introduced a competence-oriented 
‘Education Plan 2004’ (Bildungsplan 2004) for all primary and secondary school types.5 
There are three levels of bindingness of the ‘Education Plan 2004’: In the first level, 
government regulations are made that are compulsory for the individual schools. At the 
second level, these regulations are illustrated on the basis of selected examples, which 
are in themselves not binding but rather demonstrate the levels to be achieved. Variants 
for the practical implementation are made available at the third level. In contrast to 
mathematics, four areas of competences in the natural sciences were agreed on: 
specialized knowledge of the subject, gaining realization, communication and 

                                            
4 see for the respective school types: http://www.kmk.org/bildung-schule/qualitaetssicherung-in-schulen/bildungs 

standards/dokumente.html 
5 cf.: http://www.bildung-staerkt-menschen.de/unterstuetzung/schularten 
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assessment. Standards are assigned to each field. The standards of gaining realization 
refer to scientific working methods that are used to gain new insights within this science. 
Performance testing has been part and parcel of the standards movement from the 
beginning. Competence levels are tested in national exams and comparative 
assessment tests, for instance, in Baden-Württemberg there are centralized exams and 
comparative testing which refer to the first level of bindingness described above, that is, 
they are compulsory. 
 
In sum, the introduction of national education standards and performance testing has 
inserted brought with it – at least in theory – some flexibility in terms of teaching 
methods and task types/structures to be used in classroom. This increased autonomy – 
in contrast to the former painstaking curriculum (Lehrpläne) regulation – offers the 
possibility for the introduction of inquiry-based learning. Teachers now have the option 
to use different methods and tasks, as long as the core themes and levels of the 
respective subject are respected. 

SINUS Projects 

A further policy initiative focusing science and mathematics education started as early 
as 1998. In response to the results of TIMSS 1996/97 and an ensuing German-based 
video study(TIMSS-Video) several projects were implemented to strengthen the 
efficiency of mathematics and science education Project SINUS(1998-2003),SINUS-
transfer (2003-2007), and for the primary level SINUS-transfer Grundschule and 
SINUS-Grundschule (2009-2013).6 The SINUS projects were implemented first as a 
federal cooperation with the BLK and Länder ministries of education and some 
Universities and included several modules that still left room for supplementation and 
individual development: Developing a Task Culture, Scientific Working, Learning from 
Mistakes, Gaining Basic Knowledge, Cumulative Learning, Interdisciplinary working, 
Motivating girls and boys, Autonomous learning, Progress of competencies, and Quality 
assurance. In the SINUS and SINUS-transfer projects cooperation among in-service 
teachers was viewed as a way to improve teaching styles. Together teachers followed a 
strategy of identifying a problem, developing a strategy for improvement, implementing 
                                            
6 SINUS is the German acronym for ‚Steigerung der Effizienz des mathematischen und naturwissenschaftlichen 

Unterrichts’. The programme was commissioned by the Bund-Länder-Kommission (German Federal and State 
Commission for Educational Planning) in order to improve the efficiency of mathematics and science teaching (cf. 
http://blk.mat.uni-bayreuth.de/programm/konzeption.html). 
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the strategy and reflecting on it. Specific topics could be chosen out of the modules. To 
support the work in the school materials were provided and meetings with special 
mathematics and science educators took place. Networks among schools were set up 
(see footnote 2). Curriculum change, however, fell rather short, which also applies to 
teacher training, both for those in-service and for initial training, as the project foresaw 
‘further training’ in terms of cooperation amongst teachers. Assessment remained 
untouched in the scope of this initiative. To conclude with, SINUS projects indeed 
appear to have brought about, at least in principle, a greater awareness for teaching 
methods and motivational structures in mathematics and national sciences education, 
which represents a good potential on which mascil can build its activities. One open 
question is the fact that since the national program has ended; initiatives are now being 
carried out by the single Länder and this might undermine its nationwide effect and 
further increase heterogeneity and disparity. 

MINT Initiatives and Projects 

A number of other initiatives were introduced to improve the social and cultural image of 
so-called MINT school subjects and professions (MINT = Mathematik, Informatik, 
Naturwissenschaft und Technik; MINT is the correspondent term for STEM = Science, 
Technology, Engineering, and Mathematics). The Federal Ministry of Education and 
Science widely promote innovation projects related to MINT. These are mostly related 
to two targets: securing the manpower need in related professional fields and improving 
their professional images in society, in particular for females.7These projects are carried 
out in cooperation with civil society stake-holders and include offerings for children aged 
3 onwards, thus addressing children and youth in primary and secondary education. 
Although, MINT projects introduce a climate conducive of increased awareness and 
interest in mathematics and science, that is, they had a positive impact on the societal 
context of mathematics and science education, they did not have any direct impact on 
curriculum, teaching methods, etc. in this field. 

“Physics in Context” 

The project “Physics in Context” (piko)was a project funded by the German Ministry for 
Education and Research until 2007 (Duit/Mikelskis-Seifert 2010). Based on the 

                                            
7 cf.: http://www.bmbf.de/de/mint-foerderung.php 
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experiences of SINUS and on findings of a nation-wide video-study on investigating 
dominating patterns of introductory physics instruction in Germany8 (see also: Duit et 
al., 2004; Seidel, Prenzel, & Kobarg, 2005), piko suggested that learning physics be 
embedded in three types of contexts: 1) contexts from everyday life, technology and 
society, 2) the learning environment as the context in which learning takes place for 
students, and 3) learning outside school. The project is based on three fundamental 
objectives: First, develop a new (constructivist) culture of teaching and learning to 
counter a teacher-dominated mode of “questioning-developing” teaching style. Second, 
to improve students’ competencies of thinking and working like scientists to counter 
physics instruction thatin Germany has traditionally been restricted to teaching physics 
concepts and principles (Duit et al., 2004). Third, integrate topics of modern physics and 
technology in physics teaching (e.g., quantum and relativistic physics, non-linear and 
complex systems, cosmology, etc.). In sum, inasmuch as the project  attempted to 
develop contexts that are connected to students’ everyday life and to provide the 
chance to understand the fundamental principles of modern physics and modern 
technologies, it did inserted a logics to science education that is congenial for IBL. It 
helped propagate research evidence (for instance, motivation psychology) that 
recommended a different task culture, tasks which have a relation to reality, support the 
use of different ways of solution, encourage students to solve actual problems, reflect 
on questions and allow identifying students’ weaknesses. In particular it yielded 
textbook and in-class work material for physics teaching (cf.: Duit/Mikelskis-Seifert 
2010). 
 
 
Recent Policy Changes Implemented 
Important policy activities of the past years include the agreement of the Länder on the 
‘strengthening of mathematics and natural sciences education’ (KMK 2009), for which 
the Länder agreed on a range of action fields. In the following a review of recent 
activities in Baden-Württemberg is presented based on aKMK-monitoring (2011b): 

 

 

                                            
8 Cf.: http://www.ipn.uni-kiel.de/projekte/video/Videostudie_eng.htm 

http://www.mascil-project.eu/
http://www.ipn.uni-kiel.de/projekte/video/Videostudie_eng.htm


 

 
 

37 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

Elementary Education 

The Orientation Plan for Kindergarten in Baden-Württemberg‘ (Orientierungsplan für 
Bildung und Erziehung in baden-württembergischen Kindergärten) focuses in its 
education and development field “Thinking” on the links between mathematics, science 
and technical contexts and holistic thinking of the child. 
The following projects support the implementation of the objectives of the orientation 
plan: 
• The initiative “TECHNOlino” (funded by the Arbeitgeberverband Südwestmetall) 

promotes playful interaction with natural phenomena through the establishment of 
experimental and researchers corners. Science content is linked to language, 
creativity, moral and musical education and movement education. In addition, work 
with parents and qualification of the participating educators takes place. 

• In the initiative of “House of the little Explorer” (Haus der kleinen Forscher, funded by 
the Helmholtz-Gemeinschaft, McKinsey&Company, Siemens AG, Dietmar Hopp 
Foundation) children perform science experiments, science and technology can be 
experienced. The initiative collaborates with “local networks”, organizes local 
workshops for teachers and educators. Currently, there are 26 local networks in 
Baden-Württemberg, where 2,700 day-care centres are involved. The targeted 
range of training courses for kindergarten teachers and materials supports the 
further implementation in the kindergarten. 

Primary education  

The promotion in the field of mathematics and science teaching is a high priority in the 
education plan of the primary school. An integrative approach of subject field “People, 
Nature and Culture” (Fächerverbunds “Mensch, Natur und Kultur” (MeNuK)) was 
introduced that offers manifold linking possibilities with mathematics. Further activities 
are: 
• participation of primary schools in the SINUS project for primary schools; coaching 

concept for new SINUS elementary schools; 
• cooperation for the promotion of science and technology teaching and learning in the 

primary school; 
• extra curricular research centres; 
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• cooperation with universities; cooperation with foundations; cooperation initiatives 
with other sponsors. 

Secondary education 

Activities in secondary education are differentiated along the school types. 
Hauptschule/Werkrealschule 
• Introduction of electives (nature and technology, business and information 

technology); 
• individual support on the background of diagnosis and promotion in the area of MINT 

(online diagnostics in mathematics, educational assistants, tutoring modules in 
mathematics (SchuB), 10 additional hours for individual support; 3 hours to 
strengthen the basic skills mathematics; 

• vocational guidance in the area of MINT (continuous career planning oriented to the 
strengths of pupils; learning opportunities in school and out-of-school, internships; 

• introduction of the ‘Porsche Engineering Award’ (from 2013) for the best graduates 
of the HS/WRS in the elective Nature and Technology.  

Realschule 

• The promotion of autonomous and problem-resolution scientific thinking in science 
education with the core subject of “Natural Science Work” (NWA); 

• The theme-oriented project “Technical Work (TOP TA) in grade 5 or 6 introduces 
children to the basic principles of project-oriented work. Students acquire skills that 
allow project work at higher grade levels. Students develop their own solution ideas 
for designing and manufacturing technical items. 

• Since autumn 2007, the Foundation ‘Stiftung der Deutschen Wirtschaft‘ with the 
support of the BMBF and regional partners from the economy sector launched the 
project “MINToring”, in which peer to peer mentoring takes place. The project is a 
part of the qualification initiative “Aufstieg durch Bildung” of the Federal Government. 
In Baden-Württemberg, general and vocational schools are included. 

• NANU?! is a competition of the Realschulen in Baden-Württemberg, which promotes 
scientific questioning and practices in the classroom to promote the joy of 
experimenting and exploring science contexts in the student team. 
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• The “Junior Engineer Academy” aims at raising the technical understanding and 
interest of the pupils. It also supports the career choice process of young people in 
that it offers opportunities to develop and apply in practice technical skills. 

General education – Allgemein bildendes Gymnasium 

Mathematics and science education in general secondary schools builds on the 
integrated subject field “People, Nature and Culture” (Fächerverbunds “Mensch, Natur 
und Kultur” (MeNuK)) from primary school level. 
• In the subject “Natural Phenomena” in grade 5 and 6 first scientific-technical 

questions are addressed and worked on in praxis; 
• In the subjects Biology (from class 5), Physics (grade 7), Chemistry (grade 8) and 

Science and Technology (NwT) (new profile from grade 8) a well-founded scientific 
and experimental basic education is offered to students and interest in technical 
issues promoted; 

• A new profile subject Science and Technology(NwT) was introduced 2007/2008 and 
raised the number of hours in science subjects. Teaching in the NwT builds on the 
technical basics of the subjects of biology, chemistry and physics and brings 
together the approaches of these subjects and extends it to a multi-perspective point 
of view. Teaching in NwT is strongly oriented towards practice and project work. 

• In the higher levels, the assignment of two science subjects has become mandatory; 
• The school promotion of MINT in secondary school has been expanded for years. 

Latest projects include the expansion of the profile subject NwT in the grade levels 
(Jahrgangsstufen, pilot) and the lower school from grade 6 (Unterstufe,pilot) as well 
as the testing of a core subject of Informatics in the grade (school experiment). The 
school pilot project “International Baccalaureate” in biology strengthens the scientific 
profiling in a European and global context. 

• A competition culture has been promoted in the area of MINT on all grade levels by 
the the Ministry of Culture, Youth and Sport in order to allow pupils to test and 
expand their scientific skills – even in an international comparison. The same is true 
for the various prizes in the scientific field, which are awarded to outstanding high 
school graduates. 
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Vocational Schools 

In recent years, the development of the different types of vocational schools, emphasis 
was placed on strengthening mathematical, science and technology education. 
In the Berufskollegs, the further development of vocational schools with focus on 
Commerce and Languages (Kaufmännisches Berufskolleg I and II, Berufskolleg 
Fremdsprachen) –both of which have each a female student share over 50% –  the 
number of hours in mathematics has been increased and became a compulsory subject 
in the past few years. 
 
In the three-yearBerufliche Gymnasien, an applied focus was placed in the subjects 
agriculture, biotechnology, nutrition and technology respectively; one course in 
mathematics and onein natural science or informatics is mandatory; other courses in the 
latter two subjects may be elected additionally; intensive dealing with relevant issues 
and methods in cooperation with teachers motivates students to orient the further career 
in the fields of engineering or science; real-world facts from the world of work can be 
used for teaching under application of scientific, mathematical instruments as well as 
laboratory lessons. In particular the use of information technology instruments varies 
depending on the foci of the vocational Gymnasium. For instance, computer algebra 
systems are partly deployed (with appropriately modified examination); 3-hour-courses 
can be chosen as electives in the qualification phase. The students work individually or 
in groups on cross-curricular topics geared to the respective profile of the vocational 
Gymnasium; the vocational Gymnasium take part in many MINT-specific competitions, 
and explicitly support the participation of girls. 
 
The canon of subjects of Berufsoberschule includes amendatory 6-hour course with 
focus on physics and mathematics at the ‘Technische Oberschule’ and a 6-hour course 
on mathematics and “biology with health education” at the vocational school with focus 
social services; other natural sciences are mandatory or elective in all types of 
Berufsoberschule; the use of computer algebra systems is schedules as is project work 
in the first grade of the Berufsoberschule and leads the students to interdisciplinary. 
The two-year vocational school(leading to higher education at applied universities) 
provide 4 hours per week support teaching, internships, physics/chemistry/biology or 
professional specialization and thus aim at the promotion of MINT. 
Curriculum development, school profiling 

http://www.mascil-project.eu/


 

 
 

41 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

• The development of a MINT curriculum in a school-specific profile education is 
supported by the contingent schedule in all types of schools and the introduction of 
the integrated and profile subject fields MeNuK, MNT, NWA and NwT. Projects such 
as “SINUS Grundschule” or “Primarforscher” support these processes. 

• With the increased number of hours in mathematics in vocational schools with focus 
on Commerce(Kaufmännisches Berufskolleg) new content was included  in the 
binding curriculum. 

Teacher education 

Initial Training 

• Competence in Mathematics (20 ECTS) has become binding for all teacher students 
for primary school; 

• teacher students for primary school specializing in the subjects of biology, chemistry, 
physics or technology must take mandatory scientific and technical competence (20 
ECTS) to acquire of interdisciplinary basics; 

• Setting up the course of Science and Technology (NwT) for Gymnasiumin 2010/11 
• Mandatory 102-hour additional training in NwT in the in-service-training for teachers 

in secondary schools for all those with the subjects of biology, chemistry, physics, 
and geography (physical G.) 

Further Training in MINT Subjects  

• regional training offerings during school year 2009/10 for lower secondary schools 
(Gymansium) in mathematics and physics; regional training courses for biology and 
chemistry in lower secondary education 2010/11 and 2011/12; 

• Science and Technology (NwT) contact studies for the qualification of at least one 
teacher at every secondary school in the field of technology, runtime 1 year (since 
2006/07) content: bionics, engineering, project management, food and medical 
technology, energy technology, micro-controlling, automotive engineering, bridge 
construction; 

• Natural Science work (NWA) contact studies for the qualification of at least one 
teacher in each Realschule (2010/11 pilot course with 25 teachers), then annually 
about 100 teachers. Content: Spaceship Earth (keyword sustainability), energy, 
materials, information (information transmission in different systems); 
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• New media technology (NwT and Realschule) - since school year 2009/10 as a 
three-day regional training introducein micro-controlling, CNC milling machine, 
automation (Festo Didactic); from academic year 2011/12: a deepening module on 
these three issues in the national training center for environmental education 
Adelsheim - eight NwT courses in the academic year 2009/10; 

• During the the school year 2009/10 nine half-day courses were held, including the 
topics of astronomy/NwT, neuro-biology, chemistry, biodiversity, human evolution; 

• GuT (Gymnasium and Technology) training course; 4 Modules: Automation (Festo), 
robot programming (Qfix), construction and electronics. 

Promotion of gender-oriented MINT Education 

• Baden-Württemberg also implemented the nationwide Girls’ Day; in 2011, 15.532 
students participated in 1,348 events in the field of “Girls in Technical Professions”. 

• The inter-ministerial working group “BoMTec - career guidance for girls in technical 
professions” („BoMTec - Berufsorientierung für Mädchen in technischen Berufen“) 
has created a common Internet platform in 2010, on which over 70 projects 
promoting gender oriented MINT education are listed 
(cf.:http://www.Scientifica.de/girlsdotech.html);  

• The Ministry of Science, Research and the Artsin cooperation with the Regional 
Directorate of the Federal Institute Of Labor of Baden-Württemberg has launched 
the project “Students Research” with the aim of further arousing the interest of girls 
in science issues; 

• The universities of Education in Karlsruhe, Heidelberg and Schwäbisch Gmünd and 
the University of Konstanz offer laboratory space for school groups (target grade 
level 7 of the Realschule and Gymnasium). Natural sciences can be closely 
experienced and tasks be solved in gender homogenous teams.  

Financial resources and Personnel 

The municipal school boards are responsible for the material equipment of the schools 
according to the Education Act (section 48). They build and maintain school buildings 
and classrooms, provide other necessary facilities for the school and materials, provide 
teaching and learning materials and supply the personnel, who are not in public service. 
The local school authorities decide autonomously and the Land does not have 
decisional authority in these matters. The local school authorities are supposed to leave 
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to the school the independent management of resources (budget). Within their own 
budget, each school can decide on its own priorities – also for MINT education. 
Baden-Württemberg allows different of entry to the teaching profession in MINT fields in 
order to supply the need for qualified teachers: 
• lateral entry to teaching profession in mathematics, physics, Informatics and 

chemistry (Gymnasiumand vocational schools); 
• direct entry into mathematics and physics and technical disciplines in the vocational 

education; 
• candidate generation through school-related job postings; job advertisements in 

national newspapers) 
• allowances for direct entrants from the professional field of metal and electrical 

engineering in vocational schools; 
• improved employment opportunities in natural sciences in 

Realschule/Werkrealschule; 
• deployment of teachers from Realschule in vocational schools and Gymnasium. 

 
Summary 
In Germany, science and mathematics education has been highly prioritized as 
expressed in policy making national documents and the several initiatives of the recent 
years reviewed above. The strategic action lines encompassed equally primary as well 
as secondary general and vocational education. This priority setting is slowly but surely 
mirrored in national curricula, both in form of standards for learning outcomes and 
assessment/testing. As what refers initial teacher training, the impact remains at a 
rather low level, of course there are substantial differences between the different types 
of schools which required separate training, especially at secondary level. In-service 
teachers are being increasingly offered further training and career development 
opportunities in science and mathematics/MINT, but to varying degrees and in highly 
heterogeneous ways. Also, there has been some effort to recruit teachers laterally and 
directly from professional fields (e.g.: from metal and electric branches of 
engineering).Curriculum organization at a school and classroom level also received 
attention, in special the introduction of integrated and profile subject fields as described 
above highlight the connection points of MINT-related subjects and aim at a more 
comprehensive understanding on the side of the students both at primary and 
secondary schools. In relation to teaching methods there have been substantial efforts 
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to improve the teaching styles of teachers at all school levels. In particular the SINUS 
projects have attempted to introduce changes in teaching styles through the 
cooperation among teachers and the dissemination of materials on the topics. At the 
same time, these efforts remained at the level of the projects and have not been 
introduced across the board. Vocational schools have only partially benefited from these 
developments, since the focus of SINUS was on general education. 
 
All in all, there are some important implications of this situation for the mascil project. 
The mascil project will surely profit from raised awareness and interest in the topic, 
which has the potential of facilitating cooperation for the dissemination of IBL amidst 
policy and practice circles. With particular reference to the implementation of mascil 
(WP8) special attention should be given to teachers and practitioners, who appear to 
have only had little say in the initiatives described above (e.g., teachers were only seen 
as participants although the mainstay of the project was cooperation among teachers). 
In light of evidence of implementation studies, these stakeholders are crucial in the 
successful introduction of innovation. Further, the highly differentiated and selective 
organization of the German education system, in particular at secondary level, poses 
some challenges for mascil activities since they require a high level of differentiation 
and specialization due to the specific foci of the school types; this might pose mascil the 
challenge of too much fragmentation or an approach that is too focused. Apart from this 
more conceptual or pragmatic issues, there are also ethical open questions since 
differentiation and specialization entails forms of inequality among the school types and 
pupils they cater to (we return to this topic below). Related to this, the deep-seated 
beliefs about ‘talents’ (German=Begabung), which underlie the differentiation of 
secondary education in the country, also plays out heavily on notions and attitudes 
related to mathematics and natural sciences. A separation of students in those ‘talented’ 
in scientific subjects and those more ‘practically’ or ‘artistically’ gifted remains influential, 
despite research evidence showing that other factors are more important (e.g., the 
social, temporal, and thematic organization of the subject). 
 
The mascil project will surely profit from the orientation towards the world of work as 
visible in the focus on professional orientation, in particular for females. The project may 
dock on the various ongoing initiatives and projects in order to scale up its activities. 
The next section discusses this relationship in more detail. 
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Theme 2: Schooling and the world of work 
 
The main aim of the project is to promote a widespread use of inquiry-based science 
and mathematics teaching in primary and secondary schools. The focus is laid on 
general education as well as on vocational education and its connections to the world of 
work. Also here three levels are considered: the macro-level in terms of policy 
orientation, the meso-level in terms of schools/institutions and micro-level as far as ‘how 
things are’ in classrooms. The first part addresses wider policy perspectives and 
inquires the connection between general education and the world of work in policy 
making national documents, in the national curriculum, in science and mathematics 
national curriculum in terms of aims/objectives. We ask, for instance, in what ways 
vocational education is prioritized (or not) by policy. Second, this thematic section also 
looks into issues and development regarding the school level. Connections between 
general and vocational schools and the industry, between schools and providers of 
informal education as well as between vocational and general schools are highlighted. 
Finally, third, we discuss issues regarding the classroom level that are related to 
curriculum support materials and topics in science and mathematics education. Also, 
assessment of skills/competences in science and mathematics in relation to the world of 
work are thematized as are predominant teaching methods. The section closes with a 
discussion of potential constraints in relation to the aims of MASCIL, thus highlighting 
issues that bear direct implications for the success of the project. 
 
In terms of overall policy orientation, the connection between general education and the 
world of work has become a priority for policy makers in Germany. The federal ministry 
BMBF promotes numerous initiatives related to MINT-professions. The following 
webpages illustrate well the extensive work that is ongoing at the moment: 
http://www.mintzukunftschaffen.de/; http://www.komm-mach-mint.de/; http://www.znl-
mintatlas3-10.de/. Most of these projects are involved in improving the social and 
cultural image of MINT professions, in particular among girls. More to the point, these 
initiatives are concerned with ensuring that the need for qualified personnel in these 
fields is met; for this reason, they promote MINT on all school levels and types and aim 
at passing “a realistic picture of the engineering and science professionals and at 
showing the opportunities for women in these fields” (see: ‘objectives’ at: 
http://www.komm-mach-mint.de). 
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Education ministries have also sought to initiate and expand cooperation with private 
firms and other actors from civil society, for instance several foundations, the Federation 
of Employers (BDA), etc., in order to promote the world of work within schools. Activities 
takes place take bear potential for the introduction of IBL such as cooperation between 
schools and out-of-school learning sites, internships, etc. in the field of MINT; however, 
some activities may have a negative effect on learning such as the extensive focus on 
competition and prize awards, which while promoting interest in science and 
mathematics for some, creates a separation between some ‘winners’ and the majority of 
‘losers’. 
 
The priority of the connection between general education and the world of work 
becomes evident in the national curriculum. However, this takes a rather general form in 
that topics in science and mathematics education is made comprehensible in real-world 
situations. The challenge is still to strike a balance between systematic and applied 
knowledge of the function of these topics in the real world. According to the curricula 
(Bildungs standards) for general education, mathematics and science education has a 
more holistic role to play, but is still more or less directly related to the world of work. 
Science and mathematics education standards in Germany display a rather loose 
connection between schooling and the world of work in terms of the aims and objectives 
of science and mathematics education. For instance, primary education mathematics 
standards foresee the development of basic mathematical knowledge and skills such as 
basic understanding of numbers, mastery of arithmetic, including orientation in space 
and level, ideas about sizes and their application and importance in daily life, reading 
and applying different forms of representation and proper handling of simpler drawing 
instruments (cf.: Bildungsplan Grundschule, Baden-Württemberg, 2004, p. 54). In the 
Realschule mathematics teaching includes types of argumentation and justification as 
part of understanding mathematics. Systematic thinking is developed through activities 
such as asking questions, expressing conjectures, collecting content information 
(including their relevance), constructively dealing with errors, establishing secondary 
connections, factual and reasonable response to questions and criticism (cf.: 
Bildungsplan Realschule, Baden-Württemberg, 2004, p. 60). 
 
Connections between schools and providers of informal education are also visible in 
Germany. The Ministry of Culture, Youth and Sports support extracurricular research 
centres to promote MINT-related topics. These out-of-school research centres provide 
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the opportunity for in-depth scientific and technical dealing with MINT-content to 
students from all schools types. This is complemented by regional-related projects and 
a large number of initiatives and cooperation between schools, universities of education 
(Pädagogische Hochschulen), universities, and the economy sector. Further, in the 
project MINToring pupils are accompanied by university students during their 
qualification phase and during the first year in higher education (cf.: KMK 2011). 
The vocational school system has only little connection with general education schools 
as the school types are much differentiated. It offers qualifications in abroad spectrum 
of professions. There is full-time vocational education in schools and in the dual system, 
which integrates work-based and school-based learning to prepare apprentices for 
transition to full-time employment. Full-time vocational education includes the 
Berufsfachschule, the Fachoberschule, the Berufliches Gymnasium or Fachgymnasium, 
and the Berufsoberschule. The curriculum includes general, multi-disciplinary and 
subject- or occupation specific subject matters; science and mathematics are included 
as separate subjects. Teaching methods have a particular focus on task-based and 
practice-oriented education. Assessment is conducted via performance testing (exams) 
that verify the meeting of the education standards (see also: KMK 2013). The OECD 
report ‘A Skills beyond School Review of Germany’ (cf.: Fazekas/Field 2013) however, 
calls attention to ‘limited evidence of adherence to clear standards’ in vocational 
education (ibid., p. 10; see also BMBF 2012). Indeed, in the dual system, assessment 
focuses practical exams (Chamber exams) and school subjects often risk being 
neglected by students. This may pose a challenge for mascil implementation activities. 
The German specific system of vocational education in ‘dual training’ include a close 
connection between vocational school system and the industry since students are 
trained in-service (some branches include part-time school education and part-time 
work). Vocational guidance, while not a separate subject in the curriculum, takes a more 
general form in lower secondary general education; vocational secondary education is 
structured in a differentiated way catering to the different professional branches. Also, 
internships have become a standard also in vocational guidance and career planning. 
Some industry branches, however, misinterpret this as a way of selecting and ‘creaming 
off’ the best students rather than serving the counselling of students in the first place. 
 
Summary 
In sum, a close connection between schooling and the world of work has become a high 
priority for policy makers during the past years. This, however, takes place and is 
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pursued more via extracurricular projects and initiatives than through the curriculum or 
via classroom activities. Yet, as discussed in the previous section, much change has 
taken place in this field during the past years. This picture appears very conducive for 
the introduction of IBL in schools in Germany. Even if it seems necessary to reiterate 
the challenge brought by the highly differentiated secondary system. 
 
 
Theme 3: Science and Mathematics curricula and IBL  
 
IBL in policy making documents and national curricula 
In the following we refer to the ‘Education Plan 2004’ of Baden-Württemberg 
(Bildungsplan 2004), which is the result of the last curricular reform conducted in 
Baden-Württemberg, which set, among others, new standards in education, listed 
competences pupils are to reach, indicated methods teachers are supposed to use and 
gave examples of lessons as illustration of the new standards. “’Education Plan 2004’ 
gives an overview of the educational guidelines which are required by policy makers” 
(cf. Maaß et al. 2010), specifies contents and competences that pupils have to reach 
during their education on every school level. Standards in terms of detailed guidelines 
and explanations how contents and competences should be understood are found in 
this policy document as well. 'Education Plan 2004' covers almost all types of schools in 
Baden-Württemberg. The vocational education is not affected by this curricular reform. 

 

At each educational level personal, social, methodological and professional 
competences have to be acquired (cf. von Hentig 2004). Some IBL activities are listed 
as part of these competences: observation, evaluation, estimation, to investigate, to 
plan all steps of work, to pose questions, to choose between different points of view, to 
summarize, to cooperate etc. Especially the development of marketable skills (which 
are not named explicitly) has to be supported. 

 

The methodical and didactic principles have to support the learning process. The most 
important principle is “learning by doing”, where pupils should assume an active role. 
They should take part by choosing the structure of the lesson and which tasks to do. 
Partly, they should have the control and responsibility for their own learning processes. 
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Teachers have to be open for new solutions and for pupils’ creativity. The learning 
processes have to stay close to their everyday life. One of the main purposes of school 
on the policy level, which is not followed on the level of implementation, is to give pupils 
a professional orientation. 

”On the other hand, school hast to prepare long term for a later career, vocational 
training or studies.” (Education Plan 2004, Gymnasium) 

Important issues for the new curriculum arise from this policy document. The new 
curriculum only prescribes the content for 2/3 of the lessons (core curriculum). The 
remaining part may be completed with a school’s own curriculum in order to allow 
schools to develop their own profiles. The curricula in Baden-Württemberg are 
competence-oriented and emphasize the following competences for mathematics: 
solving problems mathematically, mathematical reasoning, communicating, using 
mathematical representations, dealing with symbolic, formal and technical elements of 
mathematics and mathematical modelling. (cf. Maaß et al. 2010) 

 

In contrast to mathematics it has agreed on four areas of competencies within the three 
sciences – biology, physics and chemistry: specialized knowledge of the subject, 
gaining realization, communication and assessment. Standards are assigned to each 
field and are described in “Education Plan 2004”. The standards of gaining realization 
refer to scientific working methods that are used to gain new insights within this science. 
These standards have been the basis for the curricula in many Länder in particular in 
Baden-Württemberg. (cf.Maaß et al. 2010) Cooperation with other educational 
institutions is demanded. Experts, associations or churches should participate in the 
learning processes of young people. 

Primary education  

The special part of the “Education Plan 2004” that refers to primary schools quite 
strongly prioritizes IBL in mathematics and sciences. The contents that have to be learnt 
on the primary level are not as challenging as on the further educational levels, so that it 
is possible to put the focus on competences that play an important role in the learning 
processes. Pupils have to learn to pose questions that refer to everyday life, to look 
independently for the solution possibilities, to investigate them and to choose the best 
one. The creativity is in demand. The stress is put on the activity- and inquiry-oriented 
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learning. To investigate, discover, conduct the experiments, compare, analyse, sort and 
document the facts belong to the methodological principals of pupils’ work. The active 
role of pupils in the classroom presupposes intensive group work and allows making 
mistakes that are discussed and that new solution ideas result from. Pupils in the 
classroom have to communicate and cooperate with each other. The time for tasks 
which refer to the children's real world has to be provided. 
The curriculum on the primary level is, as mentioned above, competence-oriented and 
strongly supports the IBL approach especially in mathematics.9Pupils should gain, 
among other content-related competences, general mathematical competences as well 
(cf. KMK 2004). Following skills are emphasized: solving problems, reasoning, 
communicating, using mathematical representations and modelling. Only few IBL 
elements occur in the content-related mathematical competences. In the field of “Data, 
frequency and probability” pupils should learn how to observe and investigate facts, how 
to collect, structure and present data and how to conduct simple experiments. The 
mathematical competences should be developed from everyday life experiences of 
pupils. The emphasis is put on the reflection and description of different ways of 
problem solving and on pupils’ cooperation whilst working. 
 
The sciences are all taught together as one subject named “People, Nature and 
Culture”. The IBL situation in the teaching of this subject looks good. There are 2 
content fields where many IBL elements occur. One of them is “to inquire, to conduct an 
experiment, to document, to create” and the second one is named “inventor, artist”. In 
this subject learning processes have to be strongly linked to pupils’ experiences from 
everyday life. By investigating the world in inquiring way creativity, activity and discovery 
should play an important role. Additionally, a list of experiments that have to be 
conducted on the primary level is attached to the “Education Plan 2004”.  
 

General secondary education  

Similar to the primary level, the curriculum for the secondary education implies two 
kinds of competences that should be learnt by pupils. The competences of contents 
belong to the first group of competences. The universal competences build the base of 

                                            
9 cf. http://www.bildung-staerkt-menschen.de/service/downloads/Bildungsplaene/ 

Grundschule/Grundschule_Bildungsplan_Gesamt.pdf 
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the second group. Competences like learning, reasoning, problem solving and 
communication are included in the group of universal competences. Many IBL elements 
occur in the specification of each of them.  
 
Problem solving is the core and aim10 of all mathematical activities on the policy level 
(Education Plan 2004.). The solution process is as important as the solution itself.  
Mistakes made during the process of searching for a solution should be treated as 
learning elements. Pupils should be able to work out certain solution possibilities, to 
estimate them and to choose the best one in a given context. During learning the 
emphasis is put on social competences like teamwork and cooperation as well as on the 
autonomous working of pupils whilst planning, organizing and structuring their work. 
During their independent acting they are able to use existing support materials and 
electronic equipment and to collect and interpret data. The class activities are based on 
pupils’ active participation. They have the responsibility for their learning process. Tasks 
should be more open than ever to ensure pupils are developing their personal 
competences.  
 
Similar to the mathematics curricula, science curricula expect an ever stronger 
cooperation between subjects. This results from the purpose of science at school which 
is to help pupils to understand the world and actively create their everyday life. The 
strong connection between real world and sciences should be guaranteed. The follow-
up education should be built on pupils’ experiences from real life and on already 
acquired knowledge to guarantee the continuation of learning.  Learning activities 
should focus on life-related implementation.  Pupils should get an appropriate education 
to be able to design their world in the future. The methodological principals are based 
on inquiry- and discover-oriented learning. Especially in physics and chemistry lessons, 
experiments should be an important way of learning.  
 
According to “Education Plan 2004”, it is important to deal without preconception with 
gender issues, especially within subjects like physics, mathematics and chemistry. 
Schools should prepare pupils for their future professional life or for their future study. 

                                            
10  “The development of problem-solving competences is still, besides the contentwise structure, at the centre of all 

mathematical activities.“ In: Bildungsplan 2004. Allgemein bildendes Gymnasium. p.92.  
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To accomplish this goal schools need to cooperate with support institutions like 
churches, associations, companies etc.  

Vocational education  

The curricular reform, that took place in 2004, didn’t cover the vocational education. 
Therefore, there are no common educational plans for vocational schools.  Every type 
of vocational school has its own curriculum. Some of them are quite new, others are 
even 20 years old. There is one policy paper, published 2008, “General statements 
regarding the formal curriculum” (‘Allgemeine Aussagen zum Bildungsplan’) which can 
be seen as the introduction for all vocational curricula and which includes a description 
of the mission of vocational education. In this part we refer to this document and to 
several education plans for concrete types of vocational schools. 11 
 
The main aim of vocational education is to prepare pupils for their future professional 
life, to give them the opportunity to acquire a professional qualification and to guarantee 
them a general education. (Kultus und Unterricht 2008) The professional preparation 
happens by giving insights into the asked profession. Pupils have to acquire 
professional-oriented skills and knowledge. Learning processes have to be practice-
based.  Similar to any other educational levels, vocational schools have to fulfil a 
pedagogical mission and give pupils some kind of life orientation.  
It is not possible to clearly state if the vocational education in Germany prioritizes IBL or 
not.  The diversities and differences are too great between single vocational schools. 
Curricula of some schools emphasize such competences like problem solving or 
modelling. The experimenting and linkage to everyday life are at the core of students’ 
activities in some schools. But there are educational plans as well where the pupils’ 
work is reduced to repeated activities.12 
                                            
11  Cf. Bildungsplan für das berufliche Gymnasium der sechsjährigen Aufbauform wirtschaftswissenschaftlicher 

Richtung. Allgemeine Fächer. Biologie; Lehrpläne für das Berufskolleg. Berufskolleg für Mode und Design. 
Mathematik I.; Lehrplan für Bildungsgänge die in zwei Jahren zur Fachhochschulreife führen. Lehrplan für 
nichtkaufmännische zweijährige Bidlungsgänge. Mathematik; Lehrplan für das Berufskolleg (Vollzeit) mit 
Ausnahme – der zweijährigen Berufskollegs für technische Assistenten. Projektarbeit.; Berufskolleg I und II – 
Verzahnung mit dualen Ausbildungsberufen. Kaufmännisches Berufskolleg I. Physik.; Berufskolleg I und II – 
Verzahnung mit dualen Ausbildungsberufen. Kaufmännisches Berufskolleg I. Chemie.; Berufsoberschule – 
Mittelstufe (Berufsaufbauschule). Mathematik – gewerblicher Typ (G).; Bildungsplan für die Berufsoberschule. 
Oberstufe der Berufsoberschule. Allgemeine Fächer. Mathematik.   

12 cf. http://www.ls-bw.de/bildungsplaene/beruflschulen/bk/Mode_Design/BK-Mode-Design_01_3225.pdf 
 

http://www.mascil-project.eu/
http://www.ls-bw.de/bildungsplaene/beruflschulen/bk/Mode_Design/BK-Mode-Design_01_3225.pdf


 

 
 

53 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

 
Compared to primary and secondary education the curricula are not competence-
oriented but rather content-oriented. The vocational education, unlike primary and 
secondary schools, did not make the step from input-oriented to output-oriented 
learning. Not in every vocational school mathematics occurs as a separate subject. In 
some types of them (e.g. schools focusing on nutrition) mathematics is integrated in 
learning fields. The concept of learning fields was developed in Baden-Württemberg 
about 20 years ago. (2) The learning fields are based on the principal that lessons 
should be activity-oriented and as a consequence interconnect subjects.  Learning 
processes don’t need to be structured based on subjects but by the activities which 
should be conducted. 
 
There is also no general guidance concerning how sciences should be taught. In some 
vocational schools sciences are taught as one subject or according to learning fields, in 
others subjects like chemistry, physics and biology occur separately. There is no clear 
recommendation regarding group work as well. The curricula of some vocational 
schools put a strong emphasis on this kind of pupils’ activity others don’t even mention 
it.  
 
In the curricula of the vocational education there is some free space which can be filled 
with IBL elements. 17% of the curriculum of every type of vocational school is booked 
for “Activity- and Subject-oriented Work” (handlungsorientierte Themenbearbeitung). It 
is recommended that the project-learning interconnects a few subjects.  It is a place 
where pupils can learn how to plan, conduct and evaluate smaller and bigger science 
projects.  Group work and individual support is required.  
In general, IBL has a prioritised place in policy documents in Baden-Württemberg. 
Pupils-oriented lessons, acquiring social competences such like cooperation, problem 
solving or modelling are strongly favoured on the policy level. But there are many 
difficulties in implementing policy recommendations into the scholastic life.  
IBL implementation on the school level 
The prioritised place of IBL in policy documents in Baden-Württemberg is not 
transferred on the school level. Every school, irrespective of educational level, has its 
own guidelines regarding classroom activities. According to the “Education Plan 2004” 
these guidelines should be content-oriented. The overstuffed curricula on every 
educational level and bigger and bigger requirements concerning a teachers’ role at 
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school cause that there is often not enough time for the realization and development of 
universal competences. Teachers are aware that a big part of pupils’ competences is 
not practiced in classrooms but they are stretched to their limits regarding time and 
energy resources. The structure of assessment (see 3.3), which doesn’t support IBL, is 
one of the reasons why teachers go back to traditional teaching methods. 
Consequently, general competences that take up so much space in “Education Plan 
2004” often get lost on the level of school implementation. 
 
The vocational education with her compulsory hours of “Activity- and Subject-oriented 
Work” is a nice exception on the educational map. There is an institutionally assured 
possibility to practice IBL teaching. According to teaching plans in many vocational 
schools, mathematics and science have to be taught in a professional context. It is not 
an activity-oriented teaching but at least contents are taught in regard to the real world.  
IBL in curricula supported materials and assessments 
The German textbooks and teaching resources for primary education as well as for 
secondary education are very wide. There are a lot of materials with traditional tasks 
without IBL elements but tasks for teaching IBL exist as well. Some IBL-oriented 
materials collections have been developed as a result of diverse projects. Therefore, 
there are materials for teaching science and mathematics which are a product of such 
projects like: Sinus, Physics in Context and PRIMAS. However, the German collection 
of tasks in IBL style does not cover all of the topics both in science and in mathematics. 
The existing IBL-oriented tasks concern only some subjects on selected school levels. 
Additionally, tasks that exist in Germany and include IBL are on different levels 
regarding elaborateness and access. “Further, there are also new textbooks, some of 
which especially emphasize tasks for problem-solving and others which are more 
traditional. Every school decides on its own which books to use. So this decision can be 
taken in favour of problem-solving books or – if not - teachers can at least look at those 
textbooks providing respective tasks”. (cf. Maaß 2010, S.8)  
 
Some tasks for teaching mathematics and science have been added to the “Education 
Plan 2004”. There are also tasks recommended by the policy makers that can be found 
on the official website of the Ministry of Education of Baden-Württemberg.13 Most of 

                                            
13 Cf.:http://www.bildung-staerkt-menschen.de/unterstuetzung/schularten/Gym/umsetzungsbeispiele/M 
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these tasks link to traditional teaching methods. However, a few of them are IBL-
oriented and can be used at different educational levels. 
 
The diversity of textbooks for vocational education corresponds with the diversity of 
professions vocational education prepares their pupils for. Generally, textbooks which 
are used in vocational schools have not really the newest standards regarding teaching 
methods. It is not possible to find traces of competence-oriented teaching methods. 
Almost all tasks in those textbooks are closed. There is only one solution possibility, 
which pupils have to follow. The tasks don’t give the opportunity for creative thinking 
and autonomous work. Tasks for group work aren’t present at all.  
 
The assessment structure in Baden-Württemberg is much differentiated and contains a 
diversity of forms which depend on the school type. The most popular and most 
frequently conducted form of assessment in Gymnasium is written class tests. Although 
the tests offer a lot of space for open tasks, they are usually based on non-IBL tasks. 
The structure of assessments in Hauptschule and Realschule develops slowly towards 
opened tasks. However, the centralized summative assessment for the final exams or 
intermediate formative assessments on all educational levels mainly does not include 
tasks for problem-solving. (cf. Maaß) They still stay content-oriented and predominantly 
in form of tests.  The final exams of Hauptschule build an exception. This exam has a 
form of project. The pupils choose the subject as agreed upon with the teacher. They 
have to plan the project, conduct it and present the results during the final discussion. 
The project-work is also possible in the Realschule but only in the field “Professional 
orientation” (Themenorientiertes Projekt Berufsorientierung).  
 
Similar to non-vocational education assessments are predominantly based on non-
opened tasks.14  The most popular form of assessment is written work with many closed 
tasks which are sometimes related to topics from the real world (at least the tasks from 
the part “economic applications” are real life related). In some types of vocational 
schools there are assessments within the practical part. In some cases the practical part 
can be replaced by the group or individual project assessment, which can be compared 
to the project assessment in Hauptschule.  

                                            
14  Cf. Berufskollegprüfung Musteraufgaben ab 2009; Abiturprüfung am beruflichen Gymnasium im Schuljahr 

2007/2008 
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Summary 
The educational situation in Baden-Württemberg and in some parts of Germany opens 
many possibilities as well as many difficulties for the implementation of the project 
mascil. They are different for vocational education and on the primary and secondary 
levels.  
 
First of all the aims and purposes of mascil are strongly prioritised in policy documents 
and curricula of primary and secondary education. Therefore, it is a strong advantage 
for the project that it can build on all these values.  Secondly, the cooperation with non-
school institutions is explicitly required in “Education Plan 2004”, so that mascil can 
contribute to the further development of cooperation between schools and out-of-school 
institutions. 
 
No obligations concerning the use of textbooks at school give mascil the opportunity to 
selectively provide needed materials. Although some IBL–oriented tasks already have 
their place in German teaching resources for primary and secondary schools, there is 
still a lot of work that can be done within the framework of the mascil project. The quality 
of IBL related tasks is very different and partly it is difficult to locate them. In this field, it 
can be one of the aims of mascil activities in Germany to structure IBL-oriented tasks, to 
improve the quality and to make them easier to find. There are good advantageous 
conditions for this purpose based on the PRIMAS materials collection. There are also a 
lot of possibilities to provide IBL-oriented tasks to vocational schools. The existing 
textbooks are based on traditional work methods and don’t give pupils the opportunity 
for creative, autonomous work.  
 
Additionally, a new curricular reform is planned in 2015. The curricula will still stay 
competence-oriented but the competences will be described more exactly.15On the one 
hand, it is not a good change regarding the aims of mascil. It is obvious that the more 
exact the competences are defined the less free space for interpretation exists. On the 
other hand, new perspectives and opportunities for mascil will occur.  
On the part of the Ministry of Education it is planned to offer a wide spectrum of 
professional development courses, which will prepare teachers for the challenges of the 
new curricula. The structure and way of work of the Ministry of Education in Baden-

                                            
15 cf. http://www.kultusportal-bw.de/,Lde/Startseite/schulebw/bildungsplanreform2015#anker970004_Beteiligung 
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Württemberg is very strict and it will be really difficult to establish a long-term 
cooperation with the Ministry of Education regarding the IBL-oriented professional 
development courses. The challenge of mascil is to offer new professional development 
courses which build on the requirements of the new curricula and which can be seen as 
a valuable complementary offer.  
 
The workshop with policy makers, which will take place in 2015 within the frame of work 
package 2, can link to the new curricular reform. The planned changes in the 
Educational Plan as well as hindrances and chances by their implementation can be 
discussed during the upcoming workshop.  
 
Other chances for mascil will open up on the vocational level which will not be covered 
by the curricular reform.  Many vocational schools lost their popularity in society, so that 
they have to fight for surviving. Consequences are that they are ready to implement 
many new elements in their teaching practice in order to be more attractive for pupils on 
the educational market. Another possibility for vocational schools to survive is to 
transform in Gemeinschaftsschule. This step requires a lot of time and personal 
resources. The teachers have to be prepared to teach new subjects and to use new 
tasks. The mascil project in Germany has a unique possibility and challenge to 
accompany vocational schools by their transformation processes. 

 
 
 

Themes 4 and 5: Pre-Service and In-Service teacher training in 
relation to i) IBL and ii) the world of work 
Teacher training in Germany - overall concepts, organisation, 
structure and teaching methods 
Teachers’ initial education consists of two phases: 3-5 years at University and 1.5 to 2 
years induction phase in schools; compared to other European countries a rather long 
training phase (Sargent et al. 2013). The length of the phase at the University depends 
on the school level, in which teachers will teach later in their professional lives (see 
table below). 
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Table 1: Description of teacher training in Baden-Württemberg 

Track Institution Duration Degree Admission 
primary University 

of 
Education 

8 semesters State 
Examination 

Upper secondary 
certificate (Abitur) plus 
numerous clausus (N.C.) 
in some subjects 

lower 
secondary 

University 
of 
Education 

8 semesters State 
Examination 

Upper secondary 
certificate (Abitur) plus 
N.C. in some subjects 

lower 
secondary 

University 
of 
Education 

8 semesters State 
Examination 

Upper secondary 
certificate (Abitur) plus 
N.C. in some subjects 

upper/lower 
secondary 

University 
of 
Education 

10-13 
semesters 

State 
Examination 

Upper secondary 
certificate (Abitur) plus 
N.C. in some subjects 

special 
education 

University 
of 
Education 

8 semesters
  

State 
Examination 

Upper secondary 
certificate (Abitur) plus 
N.C. in some subjects 

vocational 
training  

Full 
University 

depending, 
up to 13 
semesters 

State 
Examination 

Upper secondary 
certificate (Abitur) plus 
N.C. in some subjects 

 
Teachers for the Hauptschule and Primary school go to University for about 3 years and 
are “generalists”. The focus of their education is on pedagogy, they are expected to 
teach almost every subject later on. Teachers for the Gymnasium receive a higher level 
scientific education and a lower education in pedagogy and subject-related education. 
In some universities, there is almost no focus education on didactics, whilst in others it 
has a high standard. Teacher in Gymnasium are specialists and teach two subjects. 
The education of teachers for the Realschule can be found somewhere in between, but 
is quite similar to the education for teachers for the Hauptschule. Prospective teachers 
have to pass an exam at university (written and oral exam) and a second one at the end 
of the induction phase (oral exam and teaching two lessons). Most teachers become 
civil servants 2 years after the entry into profession (in Western Germany), for which 
they have to pass a more practical examination (teaching two lessons). 
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The figure below shows the teacher training in Baden-Württemberg in its basic 
structure, according to the different teaching careers, phases, duration, final degrees 
and practical elements. 

 
 
 
 
 
 
The pre-service and initial teacher trainings are compulsory in all Germany. In-service 
teacher trainings are voluntary in Baden-Württemberg, both in general and in vocational 

Figure 2: Teacher training in Baden-Württemberg, according to the different 
teaching careers, phases, duration, final degrees and practical elements, 
Source: adapted from Bohl/Cramer 2011 
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education. However, head teachers have some resources to put pressure on teachers 
regarding participating (or not participating) in teacher training. Generally, there are no 
incentives for teachers to attend teacher training. The birth-rate in Germany stays still 
very low16 and there are many young teachers, who are waiting for a vacancy.  

Pre-service teacher training  

In the state of Baden-Württemberg, the Universities of Education are responsible for the 
education of teachers for primary school (Grundschule) and for lower secondary school 
(Hauptschule and Realschule). The teachers’ education for upper secondary school 
(Gymnasium) takes place at general universities. The professors who teach at 
universities and at Universities of Education take on responsibility for the training of 
prospective teachers. Usually, they are academics; therefore the emphasis in their work 
is put on research and scientific education. Many of them have little experience in 
didactic and no experience at all in pedagogy 
 
In Germany and especially in Baden-Württemberg there are clearly defined criteria for 
the selection of prospective teachers. Admission for studying other subjects depends on 
the grades of the Abitur or on the Vocational Certificate of Education. To study some 
subjects, like foreign languages or physical education, there are qualifying 
examinations.  
 
The structure of the pre-service teacher training was described in a detailed way in the 
first part of this document. In general, it is useful to mention that the differences in the 
concepts of the pre-service teacher training regarding different school types are due to 
two main aspects: pedagogy/didactic and subject-specialised knowledge. The higher 
the targeted educational level of the pre-service teacher is, the more importance the 
expert knowledge has and the less time remains for pedagogy and didactic. 
 
Pre-service teacher training is both subject- and practice-oriented. On primary level as 
well as on secondary level, the pre-service training in Germany contains many practice-
oriented elements. Before the beginning of the training or in some cases within the first 
18 months, each candidate for the teacher profession has to complete 2 weeks of work 
experience at school. Approximately in the middle of the study a compulsory praxis 
                                            
16 cf. http://de.statista.com/statistik/daten/studie/235/umfrage/anzahl-der-geburten-seit-1993/ 
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semester is to be absolved at school. Additionally, 1 year school experience has to be 
absolved within the 18 months long induction phase. 17 
 
Usually, the profession-oriented elements do not occur in the day to day teaching. Most 
prospective teachers do not learn how they can support their pupils in developing their 
professional lives. Therefore, the linkage between school and the world of work barely 
exists at all at the pre-service teacher training for the primary and secondary level.    
Teaching methods at German universities are in principle very school-like and are 
dominated by teacher-centred teaching. IBL-oriented teaching occurs more and more, 
especially at universities of education. Unfortunately, the science-oriented general 
universities mainly work with traditional methods. However, some structural changes 
are in progress. The students-centred teaching occurs more and more. Working 
methods based on teamwork have their fixed place in some type of lessons.  

Vocational education  

There is no standardised study program for prospective teachers for all vocational 
schools. The general concept of vocational education is based on two pillars: science 
with pedagogic and practice. Depending on the taught subject, one of those elements 
takes more space in the pre-service teacher training and the second one has to be 
complemented by additional courses. Teachers on the vocational level can be clustered 
into two groups: scientific teachers and technical teachers. There are different 
requirements and criteria for the selection for each of these teacher groups. The training 
of scientific teachers focuses on the scientific knowledge. The training of technical 
teachers is based on practical knowledge and experience.  
 
The universities and/or the Universities of Education assume responsibility for the pre-
service training of scientific teachers. Technical teachers gain their professional 
experience within their vocational education and their professional lives.  

                                            
17  Cf. Berufsziel Lehrerin/Lehrer. Lehramt an Grundschulen. Für Studierende mit einem Studienbeginn ab WS 

2011/2012 (2012); Berufsziel Lehrerin/Lehrer. Lehramt an Werkreal-, Haupt- und Realschulen. Für Studierende 
mit einem Studienbeginn ab WS 2011/2012 (2012); Berufsziel Lehrerin/Lehrer. Lehramt an Gymnasien. Für 
Studierende mit einem Studienbeginn ab WS 2010/2011 (2012); Berufsziel Lehrerin/Lehrer.  Höheres Lehramt an 
beruflichen Schulen (2012); Berufsziel Lehrerin/Lehrer. Lehramt an Gymnasien. Für Studierende mit einem 
Studienbeginn ab WS 2010/2011 (2012).  
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In the majority of vocational schools in order to become a scientific teacher it is 
necessary to finish a course of studies similar to the upper secondary education.18  
Additionally, they have to absolve some practical training. One compulsory semester of 
teaching practice at a vocational school and 3 to 12 months of practical professional 
experience, depending on other qualifications and grades, are required to gain access 
to the induction phase of the in-service training. The criteria for the selection of scientific 
teachers are similar to those for the pre-service training for the upper secondary 
education. Usually, the candidates for scientific teachers have to possess Abitur. The 
overall concept of training to become a scientific teacher in Baden-Württemberg 
consists of two parts: the general education at university and the practical training at a 
vocational school and in enterprises. These two elements of training are not 
synchronized with each other. To become a technical teacher a Vocational Certificate of 
Education as a school certificate is sufficient. However, the long experience on a 
professional level is an obligatory requirement.  In some specific vocational schools a 
particular school certificate is necessary (e.g. Vocational School for Office Management 
for technical teachers who want to teach commercial subjects). Additionally, a 
pedagogical training or in some cases teaching practice which lasts 12 to 24 months 
has to be absolved on the induction stage. Because the majority of the training for 
scientific teachers takes place at universities, the teaching methods typical for this 
institution are relevant as well. The school-like teacher-oriented working methods with 
some elements of teamwork are typical in pre-service training for the vocational 
education as well. The linkage to the world of work is not established through the 
education at universities but is developed within the practical training absolved at 
enterprises for scientific teachers or by practicing the profession for technical teachers. 
Many technical teachers are employed in another area at the same time.  

 

 

 

 

                                            
18 cf. http://www.kultusportal-bw.de/site/pbs-bw/get/documents/KULTUS.Dachmandant/KULTUS/kultusportal-bw/pdf/ 

120813%20LA_Beruf_2012.pdf 
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Induction phase (after pre-service teacher training at University) 

The theoretical training is carried out by the Public Seminary for Pedagogy and Teacher 
Training. It is an educational institution under the functional supervision of the Ministry 
of Culture, Youth and Sport in Baden-Württemberg. The Regional Council located in 
Freiburg has an administrative supervision for seminaries. The Public Seminaries for 
Pedagogy and Teacher Training build some kind of bridge between science – 
represented by universities and practice – represented by schools. The employees of 
the seminaries are teachers with long time teaching experience who passed the second 
public exam with distinction and were selected in the course of the public application 
procedure. (cf. Stellenausschreibungen 2013) The schools, where new teachers 
absolve the practical part of the training, assume partial responsibility for the teacher 
training on the induction stage. Every young teacher is supervised by one or two 
mentors. Teachers who want to guide young colleagues within their induction stage can 
apply for this post at seminaries. To carry out this activity they have to absolve some 
particular advance trainings. Teachers who successfully complete the pre-service 
teacher training can apply for a post at the initial in-service teacher training. The final 
grad of the pre-service training and passed aptitude test are significant for the 
distribution of vacancies of in-service training. Additionally, the individual family 
circumstances play an important role with the teachers’ allocation to schools. 
 
The teacher training on the induction stage lasts 18 months and is split into two-parts. 
The first part always starts at the beginning of the year (depending on the type of school 
in January or in February) and lasts until the beginning of the school summer holidays. 
The practical part of the training takes place at the schools the new teachers are 
associated with.  Young teachers become acquainted with schools’ roles and 
atmosphere. They learn how a school is organized and which obligations are linked with 
the teacher profession. In this phase of the training they are obligated to observe 
lessons conducted by other teachers and to prepare and conduct about 10-11 lessons 
per week by themselves but their work is still controlled by their mentors. The teachers 
gain insights into the theoretical background at sessions organized by the Public 
Seminaries for Pedagogy and Teacher Training. There they have to attend some 
lectures and trainings concerning pedagogy, didactics, school legislation, etc.  
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The second part of the training takes one year and consists of the theoretical part based 
at the seminary and the practical part located at school as well. In comparison to the 
first part of the training the new teachers teach about 12-13 lessons per week 
independently and take full responsibility for them. They continue their education at the 
seminaries. They have to absolve some projects concerning the distribution of teaching 
contents and planning of lessons. In some types of school (Hauptschule, Grundschule, 
Realschule) a presentation at the pedagogical colloquium and a demonstration lesson 
within a didactic colloquium have to be performed. At the end of the training the second 
state examination has to be passed.  
 
The main aim of the initial teacher training is to prepare teachers for teaching activities. 
During training new teachers learn how to plan and conduct lessons, how to distribute 
teaching contents for the whole semester and which knowledge should be transferred 
and how. They learn theoretical basics regarding e.g. pedagogy, didactic or school 
legislation, needed by the teacher profession. The connection to the world of work is a 
topic which is not addressed during the initial in-service training. The new teachers do 
not have contact to the representatives of the professional work. There are no meetings 
or workshops organized with representatives of diverse professions. The institutional 
support for any activities connecting school with the world of work is missing. The 
teachers in the induction stage do not gain experiences about collaborations with 
enterprises and other educational or cultural institutions.  
 
The theoretical part of the initial teacher training is largely based on the traditional, 
teacher-centred teaching culture. In some subjects like pedagogy, some elements of 
project work (teamwork, presentation of the results) occur. The teaching methods used 
during the practical part of the training strongly depend on the common teaching 
practice at school where the training takes place. The new teachers gain insights into 
the teaching methods of their experienced colleagues and often implement some 
interesting elements into their own teaching style. In schools which are open to new 
teaching forms young teachers can have a more diverse teaching experience than in 
schools which only work by means of traditional teaching methods.  
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Vocational education  

There is not just one design of initial in-service teacher training for vocational education. 
The initial training for scientific teachers is similar to the initial training for Gymnasium 
teachers. The new teachers have to complete theoretical training (didactics, school 
legislation and complementary lectures) at a seminary specialized in vocational 
education and practical training at a vocational school. At the end of the induction stage 
the young teachers have to pass several exams (similar to those for teachers for 
general education).  
 
In Baden-Württemberg there are many possibilities to complete the initial in-service 
training for technical teachers. The reason for it is the diversity of the possible paths 
which lead to this profession. The initial in-service training is tailored to them. For young 
technical teachers who completed the Realschule,  have a certificate of a vocational 
training and at least two years of  professional experience, the 18 months long teacher 
training is compulsory. Similar to the initial training for general education, the training is 
split into two parts. However, the first part takes two half-years at school. The theoretical 
part takes place at a Public Seminary for Pedagogy and Teacher Training and involves 
sessions concerning e.g. pedagogy, psychology and psychology of profession, school 
legislation, employment law, rights of parents and other complementary subjects. The 
observation of other teachers’ lessons happens at vocational schools. The second part 
of the training lasts one and a half years and includes exams about e.g. pedagogy, 
psychology, school legislation, employment law and the rights of children supervised by 
the Public Seminary for Pedagogy and Teacher Training and autonomous teaching of 
12-14 lessons per week at a vocational school.  
 
The new technical teachers who possess a master certificate and have at least two 
years practical experience need to absolve only the pedagogical training in order to get 
access to the teacher profession. The pedagogical training takes one year and is extra 
occupational. Teachers have to attend some sessions (pedagogy, psychology and 
school legislation) at the Public Seminary for Pedagogy and Teacher Training and teach 
the practical exercises in one class. At the end of the training, two oral exams have to 
be passed.  
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There are some more possibilities for lateral entrants. The structure and contents of the 
initial training stay the same (practical and theoretical part). The length of the training 
varies depending on the previous professional experience of the applicant. However, it 
has to be at least 2-3 years of training. Vocational teachers have more work experience 
than teachers on the level of general education. Many of them still work in the 
professions that they teach at school. Therefore, it is easier for them to establish a 
connection to the world of work. However, there is no institutional support for the linkage 
of the world of work with school. At the initial training the vocational teachers do not 
learn how they can effectively apply their professional experience in their teaching in 
order to better prepare pupils for their professional life. At the initial training the focus is 
put on teaching practice and the gain of the missing skills of a teacher. The connection 
to the world of work seems to be self-evident because of the long-term professional 
experience of the vocational teachers. Within the initial training they don’t get any 
support to implement their further professional experience into their teacher profession. 
In the theoretical part of the training the common teaching methods are school-like. The 
class activities are still teacher-centred and tasks are predominantly closed. At the 
practical part of the training the new teachers have many opportunities to watch the 
teaching methods used by their experienced colleagues. It can be assumed that many 
new teachers will borrow some elements of the teaching methods and styles from them. 
Some vocational schools use innovative teaching methods like blended learning. These 
give the new teachers more space for autonomous learning.19 They have the possibility 
to test new teaching methods and to gain new learning experiences by themselves. This 
can serve as new inspiration regarding teaching methods for their future teaching.   

In-service teacher training  

There is a wide range of training offers for teachers. The aim of the in-service teacher 
training is to support teachers with their professional work. In Baden-Württemberg 
teachers have a chance to influence topics and the structure of the offered teacher 
training.20 The planning groups that are comprised of several teacher representatives 
have a possibility to make course suggestions to some institutions responsible for in-
service teacher training.  

                                            
19 cf. http://www.seminare-bw.de/site/pbs-bw/get/documents/KULTUS.Dachmandant/KULTUS/Seminare/seminar-

karlsru he-bs/pdf/sembska_Organisation-PS-2007-08-30.pdf 
20 cf. http://www.rp-freiburg.de/servlet/PB/menu/1207402/index.html 
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Those institutions responsible for teacher training try to react to teachers’ needs 
regarding professional development and to adjust their offered training program. They 
witness the changes and processes conducted in the school environment and actively 
react on them. However, in order to effectively help teachers with their professional 
development constant communication between responsible institutions and teachers is 
necessary. Currently, teachers are informed per email about training offers. Information 
that they receive this way is not sorted or classified. Teachers themselves carry the 
responsibility for their professional development. They have to find appropriate offers 
and register on their own. Training offers from both public and private providers exist on 
the market of teacher training in Baden-Württemberg. Teachers do not have to pay for 
participation in courses offered by public providers. The costs for other courses have to 
be paid by teachers themselves or can be assumed by the school. 
21 school boards (Schulamt), 4 regional councils (Regierungspräsidium) and 5 public 
institutions specialized in teacher training belong to the authorized public providers in 
Baden-Württemberg. All these institutions are delegated by the Ministry of Culture, 
Youth and Sport in Baden-Württemberg.21Additionally, other institutions (e.g. 
universities) can offer teacher training. However, they work independently and if they 
want, they can try to get political support from one of the authorized public providers. 
The lengths of in-service teacher trainings are very different. Most of the courses take 
only half a day or a day, but there are also trainings that last about 2-3 days and other 
offers that are built as a sequence of several meetings. Some regularity can be found in 
the structure of the offer by some providers. There is for example a public provider that 
offers only two and half day long courses.  
 
The range of teacher training in Baden-Württemberg is very plentiful and diverse. It is 
possible to find a teacher training about almost every subject. The evaluation of existing 
offers regarding teacher training in Baden-Württemberg has already been conducted by 
the project “EvaluNa” located at the University of Education in Freiburg. The first 
project’s results give a summary of the topics of teacher training in Baden-Württemberg. 
Most teacher trainings were about lesson-related topics (almost 65% of all courses), 
more than 20 % of all teacher trainings concerned the atmosphere in the classroom or 
at school. The training courses regarding school management and professionalism of 

                                            
21 cf. http://www.schulaemter-bw.de/,Lde/Lehrkraeftefortbildung 
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teachers are 6,6% each and only 1,1% of all trainings concerned  partnerships at school 
and between schools.  

 
Graph 2: Categories of evaluated teacher trainings22 

There are no professional development courses about IBL explicitly. However, it is not 
difficult to find trainings both for general and vocational education that concern IBL-
related topics.23 Training courses about cooperation and teamwork, problem solving, 
conducting of experiments or pupil-centred lessons exist at the training market. It is 
possible as well to attend courses concerning the development of diverse pupils’ 
competences, conducting project- or portfolio-work or the creative performing of 
lessons. 
 
A connection to the world of work is not common during those teacher training courses. 
There are really few offers where teachers can experience something about some 
branches of the professional world.24 From time to time, teacher training is organized 
with cooperation of a company, where teachers can gain an insight into the work in 
enterprises and, together with some employees; they can create a project, which they 
will conduct with their pupils at school.  
 
The teacher training opens more and more for new teaching methods. The majority of 
in-service teacher training have a traditional structure (teacher-centred, couple of hours 
lasting meetings). There are more and more offers that suit the structure of teachers’ 
life. A lot of online trainings are offered, especially by public providers which offer 
training for teachers from all Germany. The in-service trainings in Baden-Württemberg 
                                            
22 Source: https://www.ph-freiburg.de/berufs-und-wirtschaftspaedagogik/projekt-evaluna-lfbw/erste-ergebnisse-der-

laengs schnittstudie.html 
23 cf. http://www.rp-freiburg.de/servlet/PB/show/1332620/Fobi_OES_SE_2011_2012.pdf 
24 cf. http://www.rp-freiburg.de/servlet/PB/show/1341896/RPF77-Anschreiben-WIPP-L-2013.pdf 
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are often in form of a seminar, where teachers can cooperate in groups. There are  
courses as well that last several days and where teachers work by means of mixed 
methods – online, teamwork, individual, IBL or teacher-centred.  
 
Vocational teachers can attend trainings prepared for teachers from general education. 
However, in some institutions responsible for teacher training there are special 
departments competent to prepare professional development offers for vocational 
teachers. These institutions strongly collaborate with representatives of vocational 
schools.25 
 
In general, the pre-service and initial teacher trainings are under strict control of public 
facilities. By contrast, the in-service teacher training is not submitted to any firm frame. 
This duality reflects the general shared perception of teacher training in society. It is 
generally thought that the teachers’ apprenticeship ends after the induction stage and 
that there is no need to attend any in-service teacher trainings. Because of the specific 
structure of teachers’ apprenticeship in Germany we don’t distinguish between pre-
service and in-service teacher training. The location of the divide depends on social or 
formal criteria. The position of the induction phase in this structure is very important and 
ambiguous. The initial teacher training belongs to teachers’ professional development, 
because people who participate in them are obligated to teach independently and to 
assume the responsibility for their activities at school. In social perception, people who 
are in the induction stage of teacher training are still not teachers. The formal 
regulations, which make almost automatically all teachers working in the public sector to 
civil servants, contribute to the fastening of this generally shared opinion. Below we will 
analyze the structure of German teacher training in general with distinctions concerning 
pre-service teacher training, induction phase and in-service teacher training if needed.   
 
Policy priorities for teacher training 
In Baden-Württemberg, except for teacher training on the induction stage (see below), 
there are almost no policy recommendations regarding in-service teacher training both 
for general and vocational education. Teachers’ duties are listed in the document 
“Berufsziel Lehrerin/Lehrer. Lehrkräfteausbildung in Baden-Württemberg.” (Professional 
aim: teacher. Teacher training in Baden-Württemberg) which can be treated as the 

                                            
25 cf. http://www.rp-freiburg.de/servlet/PB/menu/1207402/index.html 
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policy perspective on the teacher profession. Development of professional competences 
through participation in in-service teacher training belongs to one of them.26Apart from 
that, the issues of teacher training do not occur in any policy documents or papers.  
The role of a teacher is detailed descripted in this policy document. Additionally, there 
are separate documents “Berufsziel Lehrerin/Lehrer” for teacher of every educational 
level, where they can find detailed descriptions of requirements related to their work.27 
The policy priorities illustrated in this part relate to all those policy documents.  
Teachers in Germany are seen as professional people for learning, teaching and 
organisation of lessons. They are responsible for the transmission of knowledge and for 
the general education. They have to plan and organize learning processes, raise pupils’ 
interest for learning and support their individual abilities/talents. In cooperation with non-
school partners, they should ensure the development of the personality of single pupils. 
Sense of fairness, assuming the responsibility and management of conflicts belong to 
the necessary skills that teachers have to bring with them to their profession. 
Additionally, teachers have to demonstrate the willingness to their own further 
education. Regarding the teaching methods, teachers should be able to work by means 
of projects and to connect several subjects. More and more emphasis is put on team 
work. There are some specific abilities which teachers have to possess on different 
educational levels.  
 
Teachers of the primary level have a widespread educational mission. The transmission 
of knowledge is still very important, although other principals slide into the 
foreground.28Elementary learning strategies have to be taught and basic social values 
have to be transmitted. This happens with a close cooperation with parents. The 
educational teachers’ mission in primary schools is reflected in the second assessment, 
that pedagogic and didactic are part of.  

                                            
26 cf. http://www.kultusportal-bw.de/site/pbs-bw/get/documents/KULTUS.Dachmandant/KULTUS/kultusportal-bw/pdf/ 

120813%20Berufsziel%20L%2BL-Lehrkrfteausbildung.pdf 
27  Cf. Berufsziel Lehrerin/Lehrer. Lehramt an Grundschulen. Für Studierende mit einem Studienbeginn ab WS 

2011/2012 (2012); Berufsziel Lehrerin/Lehrer. Lehramt an Werkreal-, Haupt- und Realschulen. Für Studierende 
mit einem Studienbeginn ab WS 2011/2012 (2012); Berufsziel Lehrerin/Lehrer. Lehramt an Gymnasien. Für 
Studierende mit einem Studienbeginn ab WS 2010/2011 (2012); Berufsziel Lehrerin/Lehrer.  Höheres Lehramt an 
beruflichen Schulen (2012); Berufsziel Lehrerin/Lehrer. Lehramt an Gymnasien. Für Studierende mit einem 
Studienbeginn ab WS 2010/2011 (2012).  

28 cf.  http://www.kultusportal-bw.de/site/pbs-bw/get/documents/KULTUS.Dachmandant/KULTUS/kultusportal-bw/pdf/ 
120813%20LA_GS.pdf 
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In the specific schools on the lower secondary level (Hauptschule, Realschule, 
Werkrealschule) the following important three teachers’ functions can be specified: 
transmission of knowledge, preparation of pupils for professional life and developing the 
processes of autonomous learning.29Teachers and schools on this educational level in 
general should be some kind of mediators between parents, pupils and the world of 
work. A strong focus is put on the transmission of knowledge. The pedagogical factors 
become less important, which the second assessment without didactic reflects.  
On the upper secondary level the focus is put almost just on the transmission of 
knowledge.30 Teachers are experts regarding the teaching subjects. The linkage to the 
world of work isnot mentioned even once in the policy documents. There are no 
assessments in didactic and pedagogy in the training plan for those teachers.  
The short analysis of study plans demonstrates policy priorities regarding the 
prospective teachers training. On the primary and lower secondary level there are quite 
a lot of pedagogic or didactic sessions. The study plans for prospective teachers for the 
upper secondary level focus on subject-oriented sessions which aim is the transmission 
of knowledge. With most subjects there are no recommendations regarding the teaching 
process. Some specific teaching methods (like experiments) are suggested in the 
curricula in such subjects like physics or chemistry.  
 
The preparation for the professional life seems to be very important to the vocational 
education.31 Here the policy prioritises the acquisition of key competences and specific 
knowledge needed in each profession.  Teachers in vocational education are 
responsible for the organisation of learning processes, for the support of the 
development of pupils’ personalities and their social competences.  Lessons should be 
created pupil-oriented with emphasis on teamwork. One of the teachers’ roles is still to 
transmit knowledge but the priority of this role is lower than in the past.   
 
 
                                            
29 cf. http://www.kultusportal-bw.de/site/pbs-bw/get/documents/KULTUS.Dachmandant/KULTUS/kultusportal-bw/pdf/ 

120813%20LA_WHRS.pdf 
30 cf. http://www.kultusportal-bw.de/site/pbs-bw/get/documents/KULTUS.Dachmandant/KULTUS/kultusportal-bw/pdf/ 

120813%20Berufsziel-L-Gym2.pdf 
31  See Berufsziel Lehrerin/Lehrer.  Höheres Lehramt an beruflichen Schulen (2012) and Berufsziel Lehrerin/Lehrer 

an beruflichen Schulen. Ausbildung – Aufgaben – Perspektiven.  
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Policy priorities for the induction phase  
The induction stage of the in-service training is very important in German teachers’ 
profession at least on the level of general education. There are many policy 
documents32 that we refer to and which describe in a very detailed way the aims and 
standards of the training and competences that have to be acquired.  
 
The main aim of the initial training is to learn how to transfer knowledge to pupils and 
teach the competences and contents contained in the curricula. The new teachers 
should learn to implement their skills acquired at university (or University of Education) 
in practice. (cf. GHPO II) The development of the teacher (profession) personality and 
responsibility is a substantial training purpose as well.33The further pedagogical and 
didactical education is also an important training element. The initial training, similar to 
curricula, has to be competence-oriented. Implementation of the educational standards, 
using new media, planning a lesson and creating learn processes belong to the most 
important competences which should be gained by teachers (cf. http://www.seminare-
bw.de/,Lde/819810). The new teacher should know methods to make pupils become 
active and to open lessons for external support. The current subjects should be 
processed and the education should build on the present knowledge of pupils.  
By contrast, the policy priorities concerning the induction stage for the training of 
vocational teachers are rather sparse. The implementation of experiences, knowledge 
and competences that are acquired within the study is the main aim of the training. 
Similar to the general education, the development of the teacher personality and 
pedagogical competences is substantial as well. (cf. APrObSchhD and/or APrOTL) To 
address professional ethical questions is an important element of the initial training.  
 

                                            
32  Verordnung des Kultusministeriums über den Vorbereitungsdienst und die Zweite Staatsprüfung für das Lehramt 

an Grund-, Haupt- und Werkrealschulen (GHPO II). Vom 9.März 2007; Grundlegende Informationen zu den 
Ausbildungsstandards; Effektiv. Informationen und Hilfen zum Vorbereitungsdienst.; Ausbildungsstandards der 
Staatlichen Seminare für Didaktik und Lehrerbildung (Grundschulen, Werkrealschulen und Hauptschulen); 
Mathematik.; Ausbildungsstandards der Staatlichen Seminare für Didaktik und Lehrerbildung (Grundschulen, 
Werkrealschulen und Hauptschulen); Physik.; Ausbildungsstandards der Staatlichen Seminare für Didaktik und 
Lehrerbildung (Grundschulen, Werkrealschulen und Hauptschulen); Biologie. 

33 cf. http://www.bildung-und-erziehung-vbe.de/wp-
content/uploads/2012/11/VBE_Referendariat_Endfassung2012.pdf 
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Teachers’ voice – in-service teachers’ beliefs, attitudes, motivation 
and interest in professional development and regarding IBL and the 
world of work 
Individual and group interviews were conducted with teachers from diverse school types 
in order to gain insight into teachers’ motivation and beliefs concerning in-service 
teacher training and their attitude towards IBL and towards the world of work (in June 
and July 2013) 
 
Teachers’ attitude and beliefs towards inquiry-based learning 
All interviewed teachers know what inquiry-based learning is and what it means to teach 
with IBL. However, it is very interesting what teachers understand under IBL. According 
to interviewed teachers, three main aspects belong to the IBL repertoire: group work, 
open tasks and everyday life related activities. Some of them received a lot of 
information about IBL during their pre-service teacher training, others during the training 
at the induction stage. Few tried to find more information about open tasks online. 
Among the interviewed group of teachers there are diverse experiences concerning 
using IBL at schools. In some schools IBL seems to be an often practised method, in 
others teacher-centred lessons are to the fore. All of the interviewed teachers estimate 
IBL very positively.  
 
A discrepancy between the young teachers’ opinion and the point of view of teachers 
with many years of experience can be observed. Teachers in the induction stage admit, 
that they “try to implement” (Interview Nr. 3) IBL in their lessons but it is difficult because 
of many hindrances. By contrast, the experienced teachers mention that IBL has its 
place in classrooms, but they often speak about how the classroom reality should be 
and what is wanted and not about their own practices.  

“Student-centred teaching is always there. There little whole-class teaching [at 
school]. I like to have a teacher presentation somewhere in the lesson. (…) Quite 
often we get classroom observations. (…) You could never dare to show whole-
class teaching there. (…) It is expected that you offer something student-centred, 
that you work student-centred and the further away it is from the teacher the 
better.” (Interview No. 6) 
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Pre-service teachers often have the impression that they “haven't done anything but IBL 
during their studies” (Interview No.1) Even though the same teachers, as well as the 
teachers in initial training, point to traditional teaching methods, if they are asked about 
teaching methods used within the apprenticeship. In consequence, due to IBL being 
everywhere - in curricula as recommendations, in teaching plans and from time to time 
in classrooms - teachers feel that they have something in common with IBL, even if they 
don’t practice it.  
 
Teachers name many advantages in using IBL for teaching. They also point out 
hindrances in using IBL and mention the requirements necessary for successful lessons 
with IBL elements.  
 
First of all, teachers believe that IBL lessons are very motivating for pupils. To 
investigate and to try autonomously to find solutions for a problem are the incentives per 
se for pupils.  The main teachers’ role in IBL lessons is to arouse pupils’ interest and 
curiosity. “For children with ambition […] it is the best method of learning.” (Interview 
No.5) 

“I believe, it is very motivating. That the inquiry-based teaching is one of the most 
motivating one, that they [pupils] are addressed directly [..] and are motivated on 
their own to get a solution. I will try that [IBL lessons] again and again und try my 
hardest because I know that they will put their heart in it, all of them.“ (Interview 
No. 2) 

To raise pupils‘ learning motivation it can be helpful to set up a connection between 
taught topics and the real world. Sometimes pupils lose sight of the importance of some 
subjects. They have no passion and pleasure in learning anymore because they don’t 
know for which professions their knowledge could be used in the future. They have a 
feeling of senselessness of the learning processes. IBL lessons with appropriate 
materials establish a link between learning contents and the real world and give pupils 
the pleasure of learning back.   

“Very often students don't understand why they actually have to learn something, 
especially if it is everyday phenomena or problems, then suddenly they 
understand why they need maths. (Interview No. 3) 
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Secondly, the interviewed teachers are very convinced that IBL lessons have a positive 
influence on pupils’ learning performance. Pupils’ independent preoccupation with a 
learning topic has an effect on the absorption of the knowledge. The more time pupils 
occupy themselves with a topic, the more knowledge they gain.  

„If the students look and solve by themselves, they retain it better, because they 
have worked for it and not put in front of them.“ (Interview No. 6) 

Thirdly, IBL offers a great possibility to learn from mistakes. It is a competence that is 
very important, not only in the pupils’ future professional life but also in the everyday life 
of every person. “To learn from mistakes, they [pupils] will do it for their whole life.” 
(Interview No. 5) Additionally, a range of social competences is adapted during IBL 
lessons. Pupils learn to “work together, to share knowledge and to help each other”. 
(Interview No.6) Pupils’ creativity is strongly developed by IBL lessons as well. .  

„[In IBL] you have a sense of achievement, you have components from social 
learning there because often with such [IBL] stories you have to work with 
someone. Those are all things which, later on, will be important in their 
professional life too. Many things happen incidentally, with such a learning 
method.“ (Interview No. 5) 

The interviewed teachers indicate that a successful IBL lesson is not always possible. In 
their opinion some topics can be taught better by means of traditional teacher-centred 
methods. Teachers also mention two pupil-related demands, which are necessary to 
conduct an IBL lesson. Above all, pupils have to be used to work with IBL. At best, they 
should learn and practice IBL already at primary school. They have to take the IBL 
lesson seriously and should be conscious that some knowledge or skills have to be 
acquired at the end of the lesson. A good learning culture is required from pupils at an 
IBL lesson.  
Additionally, pupils need to take interest in something. The more topics pupils find 
fascinating the easier it is to perform an IBL lesson.  It is almost impossible to conduct a 
successful IBL lesson if the teacher cannot make a linkage between the lessons, topic 
and pupils’ interest. This case often occurs with pupils who display behavioural 
problems. If teachers want to get the attention of such pupils, they can face ethical 
conflicts.  
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If I do pure school-oriented lessons relating to everyday life, then it would be best 
if I choose such topics like 'the best way to pick bikes' (…) it's a difficult balance. 
(…) I work a lot with young people who really aren't interested, especially not in 
normal stuff. They know really few things that happen in their milieu. (…) With kids 
where the main hobby is to chill, it's difficult [with IBL].” (Interview No.5) 

Almost all interviewed teachers claim that there are many available offers concerning 
teaching with IBL or some IBL elements. Only one teacher, who is currently doing his in-
service training at the induction stage, hasn’t seen such courses with IBL elements yet.  
However, teachers are still interested in IBL training.) There is less need for training 
concerning general aspects of IBL. Interviewed teachers wish for IBL training regarding 
concrete subjects not only in the field of mathematics or science but also in other fields 
like teaching foreign languages.  

“Training concerning concrete topics would be interesting. You always need new 
ideas.” (Interview No.5) 

Neither the pre-service teachers nor the professional teachers have ever encountered 
materials related to the world of work. Although teachers know a lot of teaching 
resources related to IBL, they admit that there is still a need for more tasks and other 
teaching materials. They complain that there is not enough time to prepare each lesson 
from scratch.   
 
Connection to the world of work at schools 
All interviewed teachers mention that “it is very important that pupils gain professional 
competences at school” (Interview No.1). Almost all of them have some professional 
experiences in other fields than teaching, which they value as really helpful at their 
current profession. To know how it is to work, what bad, exhausting or boring work 
means, can change pupils’ way of looking at professional life.  
 
The teachers’ point of view regarding more connection between school and the world of 
work varies and depends on the type of school where they teach. Teachers from 
Realschule have the impression that there are enough elements from professional life at 
school and that pupils gain enough insights into diverse professions.  
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A different opinion is shared by teachers who work at a Gymnasium. As far as they can 
see, there is a great need for more work-oriented activities. After the latest educational 
reform34 18-year old pupils leave the Gymnasium. The majority of pupils don’t know at 
all what they want to do when they leave school. The common practice is to travel 
abroad for a longer time. More support at realizing the future profession or at least to 
become aware of possessed competences and of possibilities to use them is needed at 
secondary school level.  
 
Even though, teachers from Gymnasium have no idea what could be done to give pupils 
more support concerning professional orientation. The filled to capacity curricula and 
overwork of pupils are considered the main hindrances for introducing more 
professional elements.  
 
Pre-service teachers, especially those who do not have experiences from a vocational 
education, have diametrically different opinions about the role of general schools for the 
professional orientation of pupils. 

“General schools should rather establish general knowledge and general 
competences. (…) To refer even more [than now] to professions is not the aim of 
a general school.” (Interview No. 1)  

 
It is very interesting to see how the teachers’ perception is related to the role of school 
in establishing a connection to the world of work. Not a single one of the interviewed 
teachers came up with the idea to provide more professional orientation by means of 
appropriate tasks. The following quote reflects distinctly the shared understanding of 
professional orientation at schools.  

“It's already included with this BOS35. They have to do an internship. (…) Year 9 
presents the professions they visited in the internships, in the way of a market 
place and a presentation, and the next year the new year 9 does an internship 
again and presents it to the year 8. They deal a lot with that profession. And they 
try it again and again, because of the curriculum, to integrate it in subjects. (...) So 
some business representatives come, (…) and of course the career counselling 

                                            
34  An educational reform that covered almost all „Länder“ and introduced the reduction of the school time in 

Gymnasiums from 9  to 8 years. In Baden-Württemberg the reform came into effect in 2012.  

35 BOS stands for „Berufliche Oberschule“, a type of vocational school. 
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from the employment agency or pupils go to the employment agency and inform 
themselves. They get a thick brochure which includes all professions. (...) Here 
they try to do it in profile weeks. That are 3 weeks in the school year without 
lessons and where specific fields are addressed. (…) For example, how to behave 
during an interview, how to make a call because of an internship, how to present 
themselves, (…) what to write in a CV. It's a very important field, but it's not 
everything. I would leave it at that.” (Interview No. 3) 

Teachers stress as well how important it is to establish a connection between the taught 
subject and real life. This can be supported through the cooperation with external 
facilities. Class excursions into diverse cultural institutions can emphasize the 
significance for many school topics to pupils.  In this way, they can also get to know new 
facilities and gain new experiences. Many teachers mention, that there is no institutional 
support in establishing cooperation with non-of-school facilities. Usually, all ideas for 
out-of-school lessons are initiated by teachers.  
 
Teachers’ attitude towards professional development - reasons for 
and against participating in teacher training 
The teachers we interviewed have a positive attitude towards professional development. 
All of them admitted that teacher training is an important element of the teacher 
profession. Interviewed teachers named some reasons, why they attend professional 
development courses. First of all, they hope to get some new ideas for lessons. 
Sometimes new topics have to be implemented or teachers would like to make some 
changes in their lessons. They look for new tasks or new methods, for something that 
makes the old lesson more interesting. They expect that some new contents or methods 
will be presented and discussed in detail. 
  

„I go to a training course because I want to learn something. I expect that there 
are people who know more than I and who impart this knowledge to me.“ 
(Interview No. 6) 

 
Some teachers believe that the knowledge that they receive during study and the in-
service teacher training at the induction stage is not enough to practice the teacher 
profession. 
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Development of their own interests is the third big reason for participating in teacher 
training. Teachers would like to intensify their knowledge about topics they take an 
interest in.  
 
The possibility for cooperation with other teachers is a feature of teacher training which 
cannot be clearly associated as an advantage or disadvantage of professional 
development. Some people perceive the opportunity for exchange as a chance. By 
contrast, there is a group of teachers that thinks of it as redundant or even annoying.  
Although teachers see a lot of advantages that result from teacher training, they attend 
only rarely in professional development. Some serious hindrances are named by 
teachers. The most important impediment is time limitation. The curriculum is brimming 
with contents and there is no free space for additional topics or events. Teachers need 
a lot of time to prepare tasks and lessons. Additionally, they are obliged to assume 
other important roles and to do other jobs. 

“A teacher is showered with tasks which have nothing to do with teaching, e.g. 
school development (…), new assessment systems, new competence grids. All of 
them kill time, that hasn't got anything to do with teaching.” (Interview No.3) 

Limited time is a very important factor for teachers at induction stage. They feel 
overloaded with the work at school and in seminars. Additionally, they need more time 
to prepare lessons than teachers that have years of experience. There is no time left for 
additional training.  
 
The school environment plays an important but not definite (categorical) role for 
teachers’ participating in training. Teachers need to get permission from the head 
teacher if they will miss their lessons. In schools where the attendance in professional 
development is required and expected it is easier to get permission.  
 
Usually, schools are interested in professional development and try to encourage 
teachers to participate in teacher training. Some schools go one step further and oblige 
their teachers to continue their education.  

„Because to that training one of us, a history colleague, had to [go].“ (Interview 
No.6) 
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The family circumstances were mentioned as being very important regarding the length 
of the professional development, at least for teachers who are parents. The 
organisational problems, which result from the participation in teacher trainings which 
last longer than one day, are so big that these trainings are out of the question for 
teachers with children.  

„ [training] with overnight stay, over a couple of days are difficult, I think, if you 
have children. Then it is difficult to organize it.“ (Interview No. 2) 

Summary 
Analysis of the regional landscape of the in-service teacher training and the statements 
of the interviewed teachers let us determine diverse implications for the upcoming 
mascil professional development offers. IBL is a teaching method that becomes more 
and more popular and required at schools. Although “most teachers don't really know 
what possibilities exist” (Interview No5) and they do not use it. However, the common 
shared perception that IBL is present at schools and at teacher apprenticeships, can be 
a big hindrance for mascil teacher training. Some teachers could think that there is no 
need for training related to IBL if IBL is already a part of teaching culture.  
 
The in-service teacher trainings in Baden-Württemberg are voluntary. Teachers 
themselves and head teachers decide which training they would like to attend. It is a 
great opportunity for the mascil project, which can win  participants over by means of a 
high quality of training, requested topics and specific publicity.  
 
Schools have quite a big interest in professional development offers for their teachers. 
Head teachers want to keep up with the news on diverse didactical and methodical 
fields, so they want representatives of their teachers to participate in in-service training. 
There are still not enough materials about IBL and “no materials at all for work-oriented 
lessons.” (Interview No. 5) Teachers look incessantly for new ideas for their lessons. 
There is an opportunity for the mascil project to offer training by means of interesting 
teaching methods with a focus on work-oriented IBL tasks.  
 
The positive perception of the fulfilled work-oriented function of the Realschule as seen 
by her teachers can be a hindrance for their participation in mascil teacher training. 
There is reason to fear that teachers, who do not wish more scholastic support with 
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professional orientation, will not be interested in professional development in relation to 
the world of work.  
 
But there is still much work to do for mascil related to the world of work. Teachers’ 
perception of pupils’ professional orientation at schools is very simplified and 
incomplete. Teachers associate school connection to the world of work with visiting 
enterprises or with technical preparations to the career entry (CV writing, doing job 
interviews etc.) They are not aware that they can give pupils a better understanding of 
the world of work by means of tasks. mascil can try to change teachers’ perception how 
the connection between schools and the world of work should look like.  
 
Overwork and lack of time are permanent companions of a teacher in the induction 
stage. The in-service training for those teachers is compulsory and very extensive. 
There is barely space for additional training in relation to this target group. Lack of time 
is a big hindrance for experienced teachers to participate in professional development 
as well. Therefore, a big challenge for mascil occurs to win teachers for its training, 
although they have no time for participation.  
 
One of the main hindrances for promoting IBL at schools is the overload of work for 
pupils. The pupil-centred teaching method shifts almost the whole work to pupils. They 
have more and more events to attend and contents and competences to acquire. It can 
be a great hindrance for the implementation of mascil purposes.  
The phenomena of “passing the buck” can be observed in the group of the interviewed 
teachers. They often suggest that some duties should be done earlier or later. The 
acquiring of professional competences can occur after the general education, but the 
practice of group work can take place earlier e.g. on primary education. 36 To overcome 
teachers’ tendency to shift the responsibility to other persons or institutions can be a 
challenge for mascil. Without teachers’ awareness concerning the implementation of 
IBL, to win participants for the mascil teacher training will be very difficult.  
 
 

                                            
36 Interviewees stated that: „They have to start practicing early. If they don't practice it from year 5-6 onwards, that 

they work independently, then it won't work.” (Interview No.5) or “General education as the prime aim is crucial, 
vocational matters come later on, in vocational training.” (Interview No.4) 
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mascil concept of in-service teacher training 
Our target group are experienced teachers from all school types and educational level. 
Teachers in the induction stage are welcome as well but due to a lack of time and high 
workload they are not targeted.  
 
In Germany there is a strong group affiliation among teachers from the Gymnasium. In 
consequence, they distance themselves from teachers who work in other types of 
school. Additionally, our teacher training will be supervised by a University of Education, 
which does not have enough authority from the teachers from secondary level point of 
view. Therefore, we are convinced that addressing our professional development 
courses aimed to teachers from Berufsschulen, Realschulen and 
Gemeinschaftsschulen lets us utilize the available resources in an optimal way.  
 
Naturally, we will not exclude Gymnasium teachers. We will be happy to welcome them 
at some of our courses addressed to teachers from all types of school.  
The basics for the mascil concept of in-service teacher training arose from formal and 
informal dialogues with teachers from different types of schools. In the draft of the 
training we try to react on the teachers needs and to integrate all wanted elements. In 
the conception phase of the training preparation we cooperate with several vocational 
teachers, with a Regional Council in Freiburg, which is one of the public providers of 
teacher training and with a big regional enterprise. In this way we would like to ensure 
that we meet teachers’ needs. Our professional development concept is strongly open 
and task-oriented. Not only acquisition of knowledge and new skills but also new IBL 
tasks from the world of work should be the output of our teacher training. mascil teacher 
training will be based on scholastic topics as well. Teachers who will participate in 
mascil training will find support and new ideas needed for their lessons. Additionally, the 
majority of the mascil trainings will be based on the theoretical approach of long-term 
professional development.  

We are in the process of developing three concepts of professional development. Each 
of them is on another level of preparation. The short description of every concept is 
provided below.  
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Linking teachers from general education and vocational education 
The first one, based on long-term professional development approach, was developed 
especially for vocational teachers, who teach mathematics although they aren’t trained 
for it. The participation of teachers from Realschulen, Hauptschulen and 
Gemeinschaftsschulen is expected as well. We will pilot this concept with vocational 
teachers who educate future butchers and bakers and teachers from the Hauptschule, 
as the mathematical level seems to be similar. 
 
The planned training will seize concrete topics taught at vocational schools. The whole 
training will be composed of three whole training days counted as the phases of 
theoretical input and reflection and long implementation phases (about 3 months) 
between meeting days.  
 
The professional development course will be prepared by three preliminary working 
meetings with vocational teachers from the professional area mentioned above. There 
is a strong willingness for implementing IBL in classrooms on the side of vocational 
teachers because they consider the traditional teacher-centred teaching methods as 
less effective and seek for new ways of teaching. The meetings will allow teachers from 
different school to exchange their experiences. They will further work on aspects of 
inquiry-based learning, on topics of mathematics education (fractures, percentages), get 
introductions into the world of butchers and bakers and will work collaboratively on IBL 
tasks situated in the world of bakers and butchers for use in both general and vocational 
schools. In addition, a professional development course only for vocational teachers will 
be offered. This training will last 3 consecutive days. The aim of the training is first to 
learn how to produce good IBL tasks and to develop some kind of task-sets as a basis 
for mathematics lessons at vocational education. Second, they will learn how to use 
these tasks in an IBL-way. It is to be expected, that the cooperation with the vocational 
work group will continue and that further teacher trainings will be the result.  
 
Linking general education and enterprises 
The second concept of training is designed for dedicated teachers from all types of 
secondary school. We aim to reach some PRIMAS multipliers and other teachers, who 
want to gain insights into how to connect mathematics and science education to the 
requirements in an enterprise. The training is planned for 3 whole days and aims to 
create tasks, which refer to the world of work. The detailed draft will be set up in autumn 
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2013 during the meeting with the representatives of the enterprise SSS Siedle. We 
would like to offer a type of teacher training which is missing in Baden-Württemberg and 
which gives teachers an opportunity to learn about the way of work in an enterprise. The 
process of preparation of tasks from the world of work should be initiated. Tasks 
connected to the world of work and new ideas for IBL lessons are expected outputs of 
the training. Further cooperation with the SSS Siedle is mutually desired.  
 
The third planned professional development will address teachers from all educational 
levels. Experiences gained by the first two concepts should be used for getting through 
to a bigger group of teachers. We would like to react to teachers’ wishes 37and offer 
multi-days training with subject-oriented lectures and workshops. This preliminary draft 
of teacher training has to be further developed through discussions with regional 
stakeholders and the international consortium. This concept can still change. 
 
 
PART 2: EMERGING ISSUES FOR REFLECTION  
The aim of Part 2 is to raise and reflect on issues that emerged as crucial in the 
previous discussion. In a more synthetic form, it addresses the links and interrelations 
between the themes discussed in Part 1 of this report. By doing so, it emphasizes 
issues related to promoting equity– in particular, gender- and ethnicity-related 
inequalities. Related to the topic above, it also addresses questions as to the 
effectiveness of the education system that pertains to issues of students’ achievement 
and ways of supporting under-performing students. Also, enhancing entrepreneurship 
among students emerged as a strategic priority for education, in particular related to 
IBL.  
 
Beyond discussing and reflecting on these issues as a way of contextualising the 
activities in mascil, Part 2 earmarks important issues for discussion and debate during 
the workshops with policy-makers that are planned in the country. The aim is to inform 
and engage policy makers in a discussion on supporting a more widespread uptake of 
inquiry-based learning, which includes issuing concrete recommendations on the topic. 
 

                                            
37  „Why not a specialised lecture, which tells me: there are new basic approaches for example for IBL. It's like this. 

And then practical examples.“ (Interview No. 6) 
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Equity specific issues 
Although much has changed over the past 10-15 years, as indicated in studies such as 
TIMSS or PISA, boys outperform girls in mathematics and science on average by 12 
points across the OECD-world. For Germany, the results of PISA 2009 indicate that 
boys outperform girls in mathematics and science by approximately 15 points (see 
graphs 2 below) and that there are statistically significant differences. The OECD-
average in mathematics is 496 (score mean), Germany’s score is 513. In science, 
Germany has a score mean of 520 (OECD mean = 501). Comparing this with the 
OECD-average, it becomes visible that Germany fares doubly above average, i.e., while 
students perform above average when comparing performance levels across the region, 
it also becomes clear that there are significant differences between boys and girls, 
pointing to gender inequalities in science and mathematics achievement (cf.: OECD 
2010). 
 
The percentage of females in higher education in the fields of science and mathematics 
is still lower than for males; out of the 447.607 students in the fields mathematics and 
natural sciences in Germany’s higher education institutions, only about a third (164.523) 
is female (cf. Statistisches Bundesamt 2013, p. 21). Although in general and vocational 
education 65.7% of the teaching personnel is female (Baden-Württemberg 62.1%) (cf.: 
Autorengruppe Bildungsberichterstattung 2012, Table B2-3A, p. 230), mathematics and 
science professions are still considered to be masculine domains. 
 
As discussed above (Theme 1) Germany’s tradition underlying the differentiation of 
school tracks builds upon a notion of talent (Begabung) that has ripple effects for 
gender-related ‘talent’ in these subjects. Many parents, teachers and students 
themselves are often convinced that boys have higher abilities than girls in fields such 
as mathematics and science. Also, in relation to the transition from school to work, 
traditional orientations still prevail in Germany. That is, professions that are related with 
mathematics and natural sciences (e.g., technical professions, engineering, sciences), 
still represent male domains and are less frequently chosen by girls. For this reason, 
gender issues have been prioritized by policy maker sin Germany (see Part 1).  
 
However, neither national curriculum/standards not teacher initial/further training has yet 
changed much so as to be able to tackle gender differences and inequalities in science 
and mathematics education. Gender-related issues have been prioritized in policy-
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making and official rhetoric, yet no actual changes can be detected in school and 
classroom activities. This represents one crucial issue for further work in WP2, e.g., 
workshops with policy-makers, etc.) and for implementation (WP8) in mascil. 
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both: Graph 3: Gender differences in mathematics and science performance in 
PISA 2009, source: OECD 2010, p. 136, 155 
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Addressing low achievement  
Low achievement in mathematics and science is a common concern for all European 
countries. It is an issue associated not only with the effectiveness of teaching and 
learning, but also with providing an equitable system of education. A range of 
approaches have been developed to support under-performing students and to attempt 
to close the persistent gap between the highest- and lowest-achieving students. 
Graph 4 below shows the mean scores in reading, science and mathematics for mascil 
countries (Austria, Cyprus, and Czech Republic have not participated in PISA 2009) and 
the average scores for the entire OECD-region.  

 
Graph 4: Mean scores performance in reading, mathematics, and science in PISA 
2009, Source: Data from OECD 2010, p. 155 

As seen above, Germany’s scores (Reading 497, Science 520, Mathematics 513) are 
all above the OECD-average (Reading 492, Science 501, Mathematics 496). However, 
there is a great range of variation when results are further differentiated along 
performance levels (graph 4). More than a third of all students tested performed on level 
2 or below in mathematics and science.  
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Graph 5: Percentage of students acc. to performance levels in mathematics and 
science in PISA 2010, Germany. Source: OECD 2010, 
http://dx.doi.org/10.1787/888932343152 

In Germany, PISA results have from the start triggered a public and scholarly debate 
because results show a close relationship between performance level and social 
background. Indeed, it seems as if for Germany, the most decisive trigger for an 
encompassing and far-reaching education reforms in recent times had been the first 
PISA-Study (cf. Kuhlmann/Tillmann2009). All-day schooling has been seen as a 
response to the social inequalities reproduced by the social education system and 
meant to give all pupils an equal access to resources positively influencing their 
educational careers. It answers to several issues: All day schooling addresses 
educational deficits ascribed to parents with little economic, cultural and social capital 
and may, thus, be seen as a compensatory measure (integration and migration issue). It 
answers to concerns by future employers about the “lack of employability and 
‘trainability’” of major parts of the population (labour market/training issue). And, related 
to the issue at hand, all-day schooling is seen as a means of equalizing performance 
disparities due to socio-economic differences in the families, since support is less 
dependent on parents’ education level and financial means for instance for private 
tutoring and the like (low achievement issue). These measures have a more general 
character and do not tackle specifically low achievement in science and mathematics 
education. On the other hand, research evidence shows that homework support is one 
of the main activities in all-day schools; even if, it also shows that children from lower 
SES (socio-economic status) participate far less from all-day school activities than their 
peers with higher SES (Fischer/Klieme 2013). 
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Also, even a cursory review of teacher training curricula suggests that teacher training 
in Germany does aim at preparing future teachers to handle educational disadvantage 
of pupils. Looking at different dimensions related to this issue, two main aspects come 
to the fore: diagnosis, support and counselling regarding individual learning processes 
and individualised teaching, handling of heterogeneity and differentiation in classroom. 
However, the question arises as to their relevance and application in practice. 
Importantly, educational disadvantage seem predominantly defined as lack of cultural 
and socioeconomic resources; educational disadvantage and low achievement are only 
seldom described as a core problem and challenge for teacher education. There is so 
far only little evidence that issues related to disadvantage and low performance are 
tackled via IBL approaches. Nevertheless, as the discussion on SINUS above hinted at, 
teaching methods and styles have come into focus of professional development during 
the past years. 

 
Promoting entrepreneurship  
Entrepreneurship is currently seen as a key competence and refers to an individual’s 
ability to turn ideas into action. It includes creativity, innovation and risk taking, as well 
the ability to plan and manage projects in order to achieve objectives. The overall goal 
of promoting entrepreneurship in education is to give students the attitudes, knowledge 
and skills to act in an entrepreneurial way, for either a commercial or non-commercial 
objective.  
 
According to a survey of the ‘Global Entrepreneurship Monitor 2012’ Germany ranked 
20th of 24 comparable innovation-based countries; also, gender seems to have 
particular importance for entrepreneurial propensity. The activity rate of individuals in 
the working-age population who are actively involved in business start-ups (Total Early-
stage Entrepreneurial Activity, TEA) is 7.2% for males and only 3.5 for females. Setting 
up businesses depends heavily on the perception of abilities and skills of the potential 
founder (not necessarily whether the estimate is accurate). This perception seems to 
influence actual entrepreneurship: 37% of respondents responded to have sufficient 
skills and experience to set up a business (cf. Sternberg et al. 2013). 
 
Entrepreneurship education has been prioritized in policy making in Germany. One 
main action fields in the country has been the promotion of MINT-related topics among 
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students in primary and secondary education. The current strategies and initiatives 
presented in Theme 1 are all related, directly and indirectly, to entrepreneurship 
education in general education at primary and secondary level. In particular, there have 
been many competitions in MINT-related topics among students; awards and prizes 
sponsored by large firms and foundations complement the promotion of 
entrepreneurship at the macro or societal level. As what refers the national curriculum, it 
seems that developments have been slower. This is, however, not necessarily a lack of 
innovation will but is rather consequent with the German tradition in the education realm 
(Allgemeinbildung), which is concerned with personal development in the sense that 
mathematics and science education is first and foremost with helping students 
understand the society they live in, with supporting their processes of identity formation 
and with putting the in the position to (feel) integrate in society. The whole discourse of 
the Knowledge Society or Knowledge-based Economy has, of course, impacted heavily 
on the understanding of what this social integration means in terms of skills and 
competence, yet curriculum developments have included entrepreneurship education at 
a rather abstract level. The same can be said for teachers’ professional training and 
development, which only indirectly addresses issues around entrepreneurship 
education. 
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1.3 National report of Greece 

PART 1: A DESCRIPTIVE, EVIDENCE-BASED ACCOUNT OF THE NATIONAL 
CONTEXT 
 
Introduction: Organization of education in Greece  
The structure of education in Greece and the associated ‘types’ of teachers and teacher 
education requirements are represented in the following figure: 
 
 
Organisation of Education in Greece (linked to teacher education)  

Grade Age Disciplines1  Type of school Type of 
teachers2  

Initial training3 

1 4-5 M & S Kindergarten G +4, Uni-DE  
2 5-6 M & S Kindergarten G +4, Uni-DE 
*1 6-7 M & S Primary G +4, Uni-DE 
*2 7-8 M & S Primary G +4, Uni-DE 
*3 8-9 M & S Primary G +4, Uni-DE 
*4 9-10 M & S Primary G +4, Uni-DE 
*5 10-11 M & Phy Primary G +4, Uni-DE 
*6 11-12 M & Phy Primary G +4, Uni-DE 
*1 12-13 M & Bio Lower 

Secondary 1D +4, Uni-DSM 

*2 13-14 M & Phy & 
Chem 

Lower 
Secondary 1D +4, Uni-DSM 

*3 14-15 
M & Phy & 
Chem & 
Bio 

Lower 
Secondary 1D +4, Uni-DSM 

1 15-16 
2M & Phy 
& Chem & 
Bio 

Upper 
Secondary 1D +4, Uni-DSM 

2 16-17 2M & Phy 
& Chem & 

Upper 
Secondary 1D +4, Uni-DSM 
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Bio** 

3 17-18 M & Phy &  
Bio** 

Upper 
Secondary 1D +4, Uni-DSM 

1 
Older  
than 
15 

2M & Phy 
& 
chemistry**  

Vocational 1D +4, Uni-DSM 

2 
Older 
than 
16 

2M & Phy 
& Chem** Vocational 1D +4, Uni-DSM 

3 
Older 
than 
17 

M & Phy** Vocational 1D +4, Uni-DSM 

 
1. Maths and sciences (M&S), maths and physics (M & Phy), two mathematics courses 
(2M), Physics (Phy), Chemistry (Chem), Biology (Bio). 
2. Generalist G, mono-discipline specialists 1D. 
3. Number of years in tertiary education of training (+n), type of institution: University - 
Departments of Education (Uni-DE), University - Departments of Scientific disciplines 
including Mathematics (Uni-DSM)***.  
 
* Compulsory Education (primary and lower secondary) 
** We refer only to compulsory common core subjects 
*** Particular Departments of Scientific disciplines including Mathematics may 
offer courses on pedagogy and/or didactics of the respective disciplines but 
these courses are not compulsory. 
 
The Greek educational system has traditionally maintained a centralized character. 
Decisions are made in practice from the Ministry of Education that is consulted by an 
organization called Institute of Educational Policy (IEP). In this context, the goals and 
framework for the education sector are defined by the IEP and the Government 
(Ministry of Education). 
 
There is a national curriculum accompanied by a single textbook determined by the IEP 
for each school subject and grade, including mathematics and science. Reforms are 
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mainly perceived as changes of the curriculum occasionally accompanied by short in-
service seminars for teachers. 
 
In Greece pupils attend 9 years of compulsory education, from the age of 6 to the age of 
15. This includes both primary education (grades 1-6) and lower secondary education 
(grades 7-9). At the age of 16, the students may start their upper secondary education, 
choosing the academic/general school or the vocational school. The vocational school 
qualifies students for particular specialisations. However, in the end of the last year of 
their studies students from vocational school have the option to participate in the 
national examinations for entrance to higher education (Technological Institutes).  

Mathematics and Science are compulsory subjects, at all educational levels and they 
cover a considerable part of the weekly schedule. 

 (a) Mathematics 

General aims and expected learning outcomes 

According to national curricula the general aims of teaching Mathematics in all 
educational levels are to help pupils develop structured and critical thinking abilities; to 
improve their reasoning abilities; to sharpen their abilities of observation, self-
concentration and persistence; to stimulate their imagination and freethinking; and to 
develop their sense of order, harmony and beauty.  

Content 

Primary School: problem solving, numbers and operations, measurement, geometry, 
gathering and processing data, ration & proportions, equations. 

General secondary education: in upper secondary the content is: algebra, trigonometry, 
Euclidean and analytical geometry, statistics & probability, calculus; in lower secondary 
we have the basic elements of the above content except calculus. 

Vocational education: algebra, trigonometry, Euclidean geometry, statistics, sequences, 
calculus.  
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(b) Science 

General aims and expected learning outcomes 

According to national curricula the general aims of teaching Science in all educational 
levels are to introduce students to contemporary ideas and topics from the fields of 
Physics and Chemistry – always adapted to their intellectual ability and interests 
according to their grade level, and not at the expense of scientific validity. The 
achievement of the above aims can be facilitated by the use of new educational 
technologies. Modern pedagogical tools (educational software, the Internet, systems of 
synchronous reception and projection of measurements) enhance student ability to 
collect, analyse, visualize, model and report data. Due to their active participation the 
students will therefore be able to understand basic principles and laws of Physics and 
Chemistry.  

 

Content  

Primary school (Science):  

Position and motions of bodies, electric power, water and wind energy, air, light, 
electromagnetism, heat. 

General secondary education: 

Physics: Motion, Force, energy, Heat, Electricity, oscillations- wave-acoustics, optics, 
Nucleus and Nuclear phenomena, Electromagnetism 

Chemistry: physical properties of materials, chemical changes (atoms, molecules, ions), 
atmosphere-air composition, soil & subsoil, acids, bases and salts; the periodic table; 
organic chemistry. 

Biology: Cell, photosynthesis, nutrition, respiration, reproduction, organisms and the 
environment, metabolism, illnesses and related factors, reproduction-continuation of life, 
genetic engineering and biotechnology, evolution (Lower secondary). Cell, organs, 
systems, metabolism, genetic material, human organism and health, man and his/her 
environment, evolution (Upper secondary). 

Vocational education: physical properties of materials, chemical changes (atoms, 
molecules, ions), atmosphere-air composition, soil & subsoil, acids, bases and salts; the 
periodic table; chemistry of carbon. 
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Theme 1: State of affairs-recent changes 
 
Wider policy perspectives 

In the last three years a curriculum reform has been initiated by the Ministry of 
Education ("New School") for compulsory education (primary and lower secondary). 
Currently this is in pilot phase in a number of schools all over the country (about 120). 

The main objectives of New School as regards Mathematics and Science are: 

• Teachers' active engagement in new forms of didactical design and 
implementation. 

• Teachers' engagement in selection of teaching resources and materials and in 
particular the exploitation of digital technologies for adding pedagogical value. 

• Students' engagement on project work targeting challenge-based learning. 

• The spiral development of the content focusing on the idea of learning and 
teaching trajectories. 

• The emphasis on the development of students' competencies and mathematical 
and scientific literacy in compulsory education. 

Science and mathematics teacher education 

Initial teacher education  

For primary school teachers, initial teacher education is offered by the Education 
Departments. 

For discipline specialist teachers for secondary schools, initial teacher education is very 
limited. Very few Mathematics or Science departments offer courses on Mathematics or 
Science Education in the context of undergraduate studies. 

In order to get a teaching position in public schools Primary and Secondary teachers 
have to succeed in National Examinations. According to a law published recently, in 
order someone to participate in National Examinations for getting a teaching position, 
he or she should have a teaching certificate. A diploma acquired from Educational 
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Departments in Universities lead automatically to the acquisition of a teaching certificate 
for primary education. In contrast, if someone has a diploma in Physics, Biology, and 
Chemistry etc, he or she should also acquire a teaching certificate (to provide proof of 
pedagogical/didactical studies on the subject area) , in order to be a candidate in the 
National Exams for a teaching position in a Public Secondary School 

When entering the profession primary and secondary teachers attend initial education 
lectures provided by Special Regional Centers (SRC) for teacher training. 

In-service teacher education  

There is no systematic in-service teacher education. Teachers can participate in 
programs organized by the Ministry of Education and local Education authorities or 
follow post graduate studies in Master Degree programs hosted in Universities. 

In the last three years primary and secondary teachers have several opportunities for 
educating themselves in the general use of digital technologies (Level A) as well as the 
use of the digital tools in their teaching subjects (Level B - 96 hours course) provided in 
specific Centres for Teacher Education Support (CTES). Teacher educators in CTES 
are trained for 350 hours at special courses organized by University Departments called 
University Centres (UC). The majority of teacher educators in UC are in service 
teachers at secondary education level. They consider their engagement in teacher 
education as a means for their professional development. 
 
 
 
Implementation in the classrooms 

Teaching time     

In all grades of Primary school, Mathematics covers 4 hours out of about 26 teaching 
hours per week. In all grades of Lower General Secondary school, Mathematics covers 
4 hours out of about 35 teaching hours per week. In Upper General Secondary school, 
Mathematics covers 4 or 5 hours out of about 35 hours per week (we refer only to 
compulsory courses). In Vocational school, Mathematics covers 4 or 5 hours out of 
about 35 hours per week. 
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In Primary school, Science covers on the average 4 hours out of 26 teaching hours per 
week. In Lower General Secondary school, Science (Physics, Chemistry & Biology) 
covers from 2 to 5 hours out of about 35 teaching hours per week. In Upper General 
Secondary school, Science (Physics, Chemistry & Biology) covers from 5 to 6 hours out 
of about 35 teaching hours per week (we refer only to compulsory courses). In 
Vocational school, Science (Physics, Chemistry & Biology) covers from 5 to 6 hours out 
of about 35 teaching hours per week (we refer only to compulsory courses).  

There are no foreseen changes. 

Methods of teaching  

In primary education, emphasis has been given to more informal and mental processes 
and problem solving. These approaches are supported by the curriculum and the school 
textbook, and they are adopted by most of the primary school teachers. During the last 
ten years, newly graduated teachers who have entered the profession have been more 
flexible in adopting more active teaching methods since they experienced them in their 
pre-service education. The new curriculum, which has been developed as part of the 
reform, targets clearly more active teaching methods involving for instance students’ 
project work and integration of technology in the teaching of mathematics and science. 

In secondary education (general and vocational), teaching is characterized by more 
passive teaching methods. This might be due to the following reasons: (a) the majority 
of secondary teachers had not taken part in any teacher education program during their 
postgraduate studies, and (b) there is not systematic in-service teacher education at the 
secondary level. However, teachers who experienced teacher education in the context 
of a specific program or as part of their postgraduate studies in mathematics and 
science education tend to adopt more active teaching strategies. 

Assessment  

In primary education Mathematics and Science assessment, as in all the other subjects, 
takes place during the school year by written tests and students' classroom work and 
homework. 

In secondary education, Mathematics and Science assessment takes place through (a) 
a number of tests during the school years (lasting 15 or 45 minutes), (b) students’ 
classroom work and homework, and (c) final exams in the end of the school year. 
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At the end of the secondary education, there are competitive national examinations for 
entry into Universities or Technological Institutes, which traditionally maintains a high 
status and most pupils are expected to strive for. Students in secondary schools attend 
a number of common subjects (Mathematics and Science included) but also have to 
select one of three given specializations (i.e. Theoretical, Technological and Scientific) 
where extra courses are offered and examined. These courses are examined in the 
National examinations. Mathematics and Science are two subjects that are included in 
the two of the three above directions. 

All students of vocational schools take a specialization in the last two years of their 
studies, which leads to a professional qualification. Moreover, they have the option to 
participate in the national examinations. 
 
 

Constrains in relation to the aims of the mascil project  

The aims of the mascil project are on similar lines with those of the 'New School' reform. 
However, these aims are not yet realized in the everyday teaching. So, it is a challenge 
for our group to explore if and how mascil activities can be designed and implemented 
within our national educational context. 

 
 
Theme 2: Schooling and the world of work 
Wider policy perspectives 

General education  

At the level of general aims, policy-making national documents seem to prioritize the 
connection between general education and society. These documents stress the 
importance for students to be able to participate efficiently in their future social and 
professional activities.  

The connection between general education and the world of work is not a priority in 
Greece. 
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Vocational guidance is integrated in general secondary education as one particular 
subject of the curriculum (this subject is taught only in Lower Secondary general school 
in grade 9 for 1 hour per week).  

There is no evidence in Science and Mathematics curricula in our country of the 
connection between schooling and the world of work in terms of aims and objectives of 
science and mathematics education. 

Vocational education  

Vocational education is present in the Greek Educational system for many years as an 
alternative for students who want to take a professional specialization through their 
studies in vocational schools. Up to now vocational education offered a large number of 
diverse specializations in different domains (health, informatics etc.) but recently (July 
2013) due to our current economic crisis the government decided to terminate the 
existence of particular specializations (e.g. Health, Graphical design etc.). This seems 
to cause big problems on vocational education and in particular on teachers’ motivation.  

 

Issues regarding schools/institutes 

Vocational schools in Greece  

Vocational schools operate usually during the day but also in the evenings for working 
students. Studies in the first kind of school last three years while in the second lasts four 
years. Also there are vocational institutions (OAED) that offer professional 
specializations with an emphasis in the practical aspects of the professions. These 
institutions are supervised by the Ministry of Work. 

Connections between general schools and industry/informal education 

In Greece, Mathematics and Science exist as separate subjects. There is no evidence 
in our country of the connection between general schools and Industry. Visits to places 
that can support informal education are organized at all levels of education as an 
initiative of schools or particular teachers.  It is upon teachers to connect these visits 
with the subjects of Mathematics and Science within their lesson activities.   

Connections between general schools and industry/informal education 
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At the level of vocational education there is no connection between the school system 
and the industry. Only the vocational institutions supervised by the Ministry of Work 
(OAED) offer students a practicum course in industry. There is no evidence of any 
connections between vocational school system and providers of informal education.  

Connections between general and vocational schools  

The curriculum of mathematics and science is common for both type of schools, general 
and vocational schools. Given this, students who finish the first year of the general 
secondary school have the opportunity to continue their studies to the vocational school 
and vice versa. 

 

Issues regarding classrooms 

Curriculum support materials and assessment in relation to the world of work in 
general education 

There is no evidence in science and mathematics curricula of the connection between 
schooling and the world of work, both in primary and secondary general education. 

There is no evidence in science and mathematics curricula -in relation to assessment- 
of the connection between schooling and the world of work.  

Teaching methods and assessment in vocational schools   

In vocational schools the teaching of Mathematics and Science can be primarily 
characterized as traditional (teacher-centred). Although the syllabus of vocational 
schools is the same as in general schools, the level that is taught is lower as students in 
vocational schools are of lower achievement. 

In vocational education, Mathematics and Science assessment at school takes place 
through (a) 15 to 45 minutes classroom tests, (b) students’ work in classroom tasks and 
homework, and (c) final exams in the end of the school year. All graduates from 
vocational schools take a specialization in the last two years of their studies which leads 
to a professional qualification. Moreover, students have the option to participate in the 
national exams leading to University studies or to Technological Educational Institutes 
by taking extra Mathematics and science courses (called Directions, Technological and 
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Scientific). Due to the fact that students in vocational schools have low performance in 
Mathematics and Science, the final exams of thee subject can be characterized as 
'easier' in relation to the corresponding exams in general schools. 

 

Constrains in relation to the aims of the mascil project 

Since there are no established connections between school and the world of work in our 
educational system it is a challenge for our group to explore if and how mascil activities 
can be implemented within our national educational context and what are the 
possibilities for a corresponding reform in the future.    

 

Theme 3: Science and Mathematics curricula and IBL 
 
Wider policy perspectives 

Existing policy making national documents give emphasis to general abilities/skills that 
are considered as useful for students in order to cope with the challenges involved in 
their future life at social and professional level (problem solving, understanding of the 
physical world etc.). Inquiry based teaching and learning approaches are not part of the 
national curricula. Primary, general secondary and vocational education curricula are 
structured according to the content. The new curriculum, which has been developed as 
part of the current reform of New School, prioritizes inquiry based teaching and learning 
approaches favoring the development of students’ mathematical and science literacy. It 
also prioritizes teaching methods involving students’ project work and integration of 
technology in the teaching of mathematics and science.  

Issues regarding schools/institutes 

The schools in our country have not been committed to implement any policy priority in 
relation to inquiry based teaching and learning approaches. However, in the last two 
years a particular number of primary and secondary schools (about 120) have been 
selected by the Ministry of Education for the pilot implementation of the new curriculum 
which has been developed as part of the reform New School. These schools are 
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committed to implement the new curriculum for one year and they attempt to use 
inquiry-based approaches that are supported in the curriculum. 

Issues regarding classrooms 

The current national curricula are accompanied by a single textbook determined by a 
Ministry of Education organization called the Institute of Educational Policy (IEP) for 
each school subject, including science and mathematics. Primary and general 
secondary textbooks include some open activities targeting students’ exploratory stance 
towards Mathematics and Science. However, they are fragmented within the textbooks 
and they are not considered by the teachers as involved in the ‘official’ part of 
mathematics that is tested in the final examinations. Thus, it depends on the teachers if 
such activities are implemented in the classroom or not. In contrast, the new curriculum 
which has been developed as part of the reform New School, is accompanied by rich 
materials and resources (e.g. exemplary activities, digital resources, scenarios for 
exploiting digital tools) aiming to support inquiry based teaching and learning 
approaches. One action of New School, which has been implemented relates to the 
enrichment of the existed textbooks with digital materials favoring students' exploration 
and rich meaning generation. 

Currently, students’ assessment does not draw on notions of inquiry based learning. 
However, the new curriculum which has been developed as part of the reform New 
School adopts formative methods of assessment taking into account 
skills/competencies related to inquire based learning (e.g. expression based on the use 
of multiple representations, exploration of problem situations, modeling, communication 
with others, analysis and interpretation of data).     

Constrains in relation to the aims of the mascil project  

The aims of the MASCIL project are coherent with those targeted by the New School 
reform.  However, it is not yet part of everyday classroom teaching. So, it is a challenge 
for our group to explore if and how mascil activities based on inquiry based learning can 
be designed and implemented within our national educational context. 
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Theme 4: Pre-Service teacher training in relation to i) IBL and ii) the world of work 
 
Wider policy perspectives  

With respect to the preparation of secondary teachers, there is no teacher education 
certificate. For example, a Bachelor’s degree in mathematics together with a “pass” in 
competitive national written exams is sufficient for employment as a mathematics 
teacher.  

For primary school teachers' the policy priorities training which involves theoretical 
knowledge for teaching and learning (subjects of pedagogy, theories of learning, 
psychology) as well as familiarization with the teaching requirements in real school 
context. 

Implementation  

Responsible educational structures  

Universities and ASPETE (School of Pedagogical and Technological Education) are the 
main places where pre-service teachers are educated to teach.  

Primary Education Departments offer mainly a broad range of educational subjects, 
neglecting, though, the learning of Science and Mathematics. Their graduates that 
become primary teachers generally have a strong educational background and narrow 
pedagogical content knowledge in Science and Mathematics.  

Science and Mathematics Departments, on the other hand, focus on the learning of 
Science and Mathematics and very few of them offer to their students a relatively small 
number of educational subjects. Thus, their graduates who become Science and 
Mathematics secondary teachers are mainly educated on the scientific part and less on 
pedagogical content knowledge.   

ASPETE’s Departments prepare teachers-engineers for the vocational education level 
mainly. They can also teach technology in general secondary level. The main part of the 
program focuses on pedagogical issues. ASPETE is the only Institution that offers a 
systematic prospective teachers’ preparation course for one year to graduates of 
departments not leading directly to the profession of teaching (e.g. education 
departments, Mathematics departments).  
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Organization and structure, length of training programs  

Primary Education Departments’ main program lasts 4 years. The number of courses on 
science and mathematics and science & mathematics education differs from Institution 
to Institution. Around 15% of the subjects in the program refer to this domain. The 
majority are subjects in General Pedagogy, Psychology and Sociology of Education. 
Graduates can teach in Primary schools. 

The program in Science and Mathematics Departments may offer in better cases a 
percentage of 15% pedagogical subjects and courses on Science or Mathematics 
education. These courses may be optional, that means a graduate can end up without 
any study on science & mathematics education. In very few Departments a specification 
in science or mathematics education is offered. Graduates can teach mainly in general 
secondary education, but in vocational education as well. 

Departments of Engineers or Environmental, Agricultural, & Medical Departments do 
not include any educational subjects in their program. Only some Departments of 
Informatics may offer a few numbers of computer education subjects. Their graduates 
can attend a yearlong pedagogical course in ASPETE in order to be able to teach in 
general & vocational secondary level or for informatics teachers in primary level as well.  

Systematic teacher training courses are mainly provided by ASPETE.  Till recently, this 
institution offered courses for graduates of departments not leading directly to the 
profession of teaching (e.g. mathematics departments), who would like to become 
teachers mainly in vocational secondary schools. From this year on, courses on 
pedagogy/didactics on each subject area (mathematics, physics etc) are also offered, 
for graduates of Science and Mathematics Departments, who would like to get a 
teaching certificate in order to be able to participate in National Examinations for 
becoming a secondary teacher in public schools.    

People responsible for training   

In Universities the courses are delivered by the staff of the Institutions or by part-time 
hired educators. They hold a PhD or/and do research in relevant area, e.g. science 
education, mathematics education etc. Sometimes pure scientists or mathematicians, 
as well as general educators, are involved in teacher training courses. 
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People who receive training  

Undergraduate students in Departments of Education (aim to teach primary school) and 
students in Mathematics and Science Departments (aim to teach mathematics and 
science at general secondary and vocational schools) can receive training.  

In order to attend the yearlong teacher education course in ASPETE, prospective 
teachers submit a CV with their qualifications to be evaluated. A system of evaluation 
exists, according to which, PhDs, Masters, the knowledge of foreign languages and the 
use of computers are graded. The prospective teachers who hold a certificate of 
pedagogical and didactical training can become teachers in vocational secondary 
schools mainly, but also in general secondary schools and the teachers of Informatics in 
primary schools as well.  

Overall concept of training  

The overall concept of the prospective teacher training is that teachers need to become 
aware of the main theoretical ideas on science & mathematics teaching and to be able 
to apply this knowledge in real classroom settings. A privileged goal is the emergence of 
critical-reflective teacher. The world of work is absent in the primary science and 
mathematics, while only instances of the application of some ideas in real life and 
workplaces exist, especially in secondary science curricula. Therefore, teachers’ 
training generally does not involve such aspects.   

In vocational secondary schools the world of work is more dominant in the school 
curriculum, as the intention is these students to become professionals. So, the focus of 
the curriculum is on the study of technological mechanisms, structures and devices 
related to their profession. However, the integration of Science and Mathematics in their 
study and how these can be exploited to address real situations is rather limited. The 
extent to which these aspects are taken into account in teacher training courses 
depends mainly on the educator, while there are cases even for subjects like ‘Didactics’, 
where the course has a general pedagogical orientation.  

Teaching methods 

The main teaching methods in teacher training courses are structured around linking 
theory of teaching and learning with teaching practice. They involve expository teaching, 
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group work and cooperation with mentors. IBL is embedded in the training occasionally 
by some educators, who support such approaches. This holds for all the educational 
levels. 

Teachers’ voice  

Our experience of working with pre-service teachers at different educational levels 
indicates that in primary education prospective teachers are more willing to adopt IBL 
approaches while this is more difficult in the case of secondary education.   
 

Constrains in relation to the aims of the mascil project   

The present situation in pre-service training can be improved in two directions: To 
reflect on the efficiency of the pre-service teacher training courses in terms of training 
approaches; to develop awareness of connecting IBL and the world of work in teaching. 
So, it is a challenge for our group to explore if and how mascil activities based on 
inquiry based learning can be designed and implemented within our national 
educational context in the case of pre-service teacher training. 

As far as initial teacher training in the project is concerned, our aim is to introduce pre-
service teachers on the integration of IBL and world of work activities in the teaching of 
Mathematics and Sciences. Prospective teachers will be contacted through the 
university courses. We also intent to connect school and the world of work by exploiting 
the material provided by mascil and the material that will be developed by the 
participant teachers in our own courses and in particular courses related to teaching 
practice in schools. 

 
 
Theme 5: In-Service teacher training in relation to i) IBL and ii) the world of work 
 
Wider policy perspectives  

Policy priorities for in-service teachers’ training 

Currently, teachers' professional development is not finalized after their pre-service 
education since there is a vision for lifelong learning. With respect to in-service 
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education, apart from an initial training before entering the teaching profession there is 
no systemic mechanism or infrastructure for teacher development. However, through 
the support of the European Community there have been projects informing innovative 
curriculum reform (New School) and teacher education programs in digital technologies 
funding for example "Wide teacher education on the educational use of computer and 
information technology in the teaching learning process 2007-2013". 

The teaching profession in the state system is tenured and low paid and no in-service 
assessment mechanism is taking place up to now. Teaching is inevitably traditional and 
the teaching profession is perceived as relatively static. In the last 15 years however, 
the Ministry has been allocating funds for the establishment of Master courses in 
Education. Furthermore, in the wake of funding for the use of digital technologies, there 
have been projects funding middle scale teacher education, production of educational 
software and teaching material. For example, in the last three years primary and 
secondary teachers had the opportunity for being educated in the general use of digital 
technologies (Level A) as well as in the use of the digital tools in their teaching subjects 
(Level B) provided in specific centres of teachers' education support (CTES).   

Organization, structure and length of newly appointed teachers’ training 
(induction stage) 

State initial training programs of in-service teachers are organized in the 16 Special 
Regional Centers for teacher training. These are offered to teachers that are newly 
appointed for teaching in primary or general secondary levels. This is not a permanent 
service, but alters in terms of different educational policies (e.g. three months duration, 
or 100 hours). Their structure and exact duration depend on the Government policies. 
However, the tendency is to include within the course a broad range of subjects, like 
Psychology, Educational Evaluation, Didactics, etc. Lastly, the structure involves two 
phases: the theoretical part and the practical part. They are offered for primary teachers 
and general secondary education teachers. 

Implementation 

Professional development for in-service teachers is on a voluntarily basis. The 
educational structures for in -service teachers’ training is provided by the Ministry of 
Education and Universities. Since there is not an integrated teacher education policy, in 
the following we provide information about the structure of one of the very few teacher 

http://www.mascil-project.eu/


 

 
 

110 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

education programs on digital technologies that have been implemented in the last 
three years. The teacher educators trained in University centres are appointed to give 
wide scale (96 h) course to groups of teachers for the educational use of technology. 
These courses take place in local training centres called CTES in order the 
Mathematics and Science teachers have easy access to them.  

When entering the profession, primary and secondary teachers attend initial education 
lectures provided by Special Regional Centres for teacher training (see detailed 
descriptions above). State training courses organized by Special Regional Centres for 
teacher training employ a range of people: teachers’ advisors, experienced teachers 
with qualifications and University staff. Official criteria do not exist. A PhD degree, the 
actual experience of the educational settings and classroom teaching are some of the 
generally accepted criteria. The training courses organized by the Special Regional 
Centres for teacher training are compulsory for all newly appointed teachers at the 
primary, general secondary and vocational education level.  

There is not an overall well-structured vision for in service teachers' training in our 
country. There are not topics connecting school and the world of work in in-service 
teacher training. 

The main teaching methods within teaching training courses are structured around 
linking theory teaching and learning with teaching practice. They involve various 
teaching methods including expository teaching, group work and cooperation with 
mentors. For instance, compulsory training in Special Regional Centres for teacher 
training is directed towards the familiarization of the teacher professional and the school 
culture.   

IBL can be part of particular training courses such as a course in the pedagogical use of 
technology. 

Teachers’ voice 

Our experience of working with in-service teachers in different settings (e.g., Master’s 
courses, professional development activities) indicates that IBL and connection of 
school with the world of work is beyond their classroom experiences (especially for the 
secondary teachers).  
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Constrains in relation to the aims of the mascil project 

The present situation in in-service training can be improved in two directions: To reflect 
on the efficiency of innovative in-service teacher training approaches, and to develop 
awareness of the potential to integrate IBL and the world of work in teaching. So, it is a 
challenge for our group to explore if and how the mascil activities based on inquiry-
based learning can be designed and implemented within our national educational 
context in the case of in-service teacher training. 

Our intention for in-service teacher training in the project is to introduce in-service 
teachers to the integration of IBL and world of work activities in the teaching of 
Mathematics and Sciences. The teachers will be contacted through professional 
channels which can be formal (Ministry of Education, Scientific associations) or informal 
(e.g. teacher groups, learning communities, e-forums. The selection of multipliers will be 
based to criteria involving professional qualifications (MA, PhD), experience of 
participation in professional development courses or in an established learning 
community, experience in using IBL in teaching and experience in educations. We intent 
to connect school and the world of work, by exploiting the materials provided by mascil 
and the materials that will be developed by the participating teachers. 
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PART 2: EMERGING ISSUES FOR REFLECTION  
 
Equity specific issues  

 
According to PISA 2009 results for Greece shows that there are statically important 
differences between boys and girls in science and mathematics performance. In 
Mathematics, the mean performance of boys is 473 units while in girls is 459 units. In 
Science, the mean performance of boys is 465 units while for girls it is 475 units. There 
is no evidence of gender specific issues in policy making documents and the national 
curriculum for Science and Mathematics. There is also no evidence of gender specific 
issues in professional development programs.   

 
Addressing low achievement  

 
There is no evidence of low achievement issues in policy making documents in Greece. 
Some schools offer extra teaching beyond the official teaching hours for low 
achievement students. This teaching is not obligatory and only a few students 
participate. There is no evidence of how to tackle low achievement in professional 
development programs. 

 
Promoting entrepreneurship  

 
Entrepreneurship was not a widely circulated idea in the past. However, it recently has 
received some attention especially after the economic crisis. Although we do not have 
any official evidence of how many individuals have the appropriate skills to start a 
business, informal discussions with experienced teachers on this issue indicated an 
estimated percentage around 15%. 

In our country different activities have been organized from 2005 to 2009 with the aim to 
promote entrepreneurship. These include summer schools where vocational students 
were engaged in designing business plans based on their own specialization. Recently, 
another idea has been introduced in both general and vocational education levels: the 
‘career education’. This is a parallel to schooling program, like a project, and it is not 
obligatory. In this program, the students are encouraged to get some experience on 
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how to make their own business plan. Teachers, irrespective of their specialization, can 
run such activities on a volunteer basis. Students’ entrepreneurship plans are presented 
at the end of the year in a special school event.    

Primary teachers and science and mathematics teachers in general secondary schools 
have no specific experience on the entrepreneurship issue. A group of teachers in 
Vocational secondary education, who have studied Business Administration, are the 
only specialists in supporting such an idea among students. Entrepreneurship is not 
necessarily connected to IBL in Science and Mathematics teaching. The systematic use 
of IBL approaches, however, could help students to develop skills necessary to 
entrepreneurship. 

 
 

Comments by the NAB 
 
An official meeting with Greek National Advisory Board is scheduled after September 
2013, therefore comments and validation by the NAB will be provided in due time.   
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1.4 National Report of Netherlands  

PART 1: A DESCRIPTIVE, EVIDENCE-BASED ACCOUNT OF THE NATIONAL 
CONTEXT 
 
Introduction: Organization of education in Netherlands  
A Table that summarizes the main educational structure in each country as a starting 
point for further description.  
 
Gr Age Type of 

school1 
Disciplines2 Type of 

teachers3 
Initial training4 

-3 3     
-2 4 

primary 

 

G 

 
+4, 
PHS, 
disc/ped 
Dida 
 
 
(New option for lower 
secondary: Uni; disc 
+3 incl. educational 
minor) 

-1 5  
1 6 

M&S 

2 7 
3 8 
4 9 
5 10 
6 11 
7 12 lower 

secondary 
(A) 

M&B 

1D 

8 13 M&B&P 
9 14 M&S3 
10 15 

upper 
secondary 
(A) 

M&S3 Three options: 
a. masters study in 
PHS (part time) 
+3 
disc,Dida 
 
b. Uni 
disc +3 
ped/dida+2 

11 16 M&S2 (B) 

12 17 M&S2 (B) 

13      
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1. Nursery, primary, upper-primary, lower secondary, upper secondary, vocational  
2. Maths and sciences not separated (One), maths and integrated sciences (M & S) – 2 
or 3 subjects in 
sciences (M & S2 or M & S3) or just one type of sciences Bio or Phys (M&Bio – 
M&Phys) 
3. Generalist G, 2 disciplines specialists 2D, mono-discipline specialists 1D, nD, 2/1D… 
4. Number of years in tertiary education of training (+n), type of institution (Uni, PHS – 
Pedagogical High 
School) Discipline (disc) or pedagogy (ped.) orientated, courses in Didactics (Dida) 
 
 
 
 

 

 
 
See: http://www.fisme.science.uu.nl/en/wiki/index.php/Dutch_Educational_System 
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Theme 1: State of affairs-recent changes 
 
Wider policy perspectives 

In 1993, as a result of 10 years of discussion on the structure and contents of the last 
stage of compulsory education (age 12–15), a curriculum offering a broad education for 
all was implemented in junior secondary schools in the Netherlands. The debate which 
had preceded this decision had been closed by a study by the government’s Science 
Policy Council, which contended that a broad education for all was important. Beginning 
in 1993, schools were required to offer a prescribed set of 15 subjects to all pupils (with 
the freedom to offer more). Physical science, a combination of physics and chemistry, 
formed an exception to the pattern of separated subjects. 
 
After the formulation of the attainment targets for all subjects, the Ministry of Education 
and Science realized the risk of fragmentation in the prescribed framework and an 
implementation agency was given the task of bringing more coherence into junior-
secondary education. The strategies used to frame coherence were: (1) to stress the 
importance of all subjects paying attention to applications; (2) to emphasize the 
contribution of all subjects to the learning of general skills; and (3) to promote co-
operation between teachers both by references in subject programs to the attainment 
targets of other subjects and by allowing the combination of subjects such as physical 
science and biology. In 1999, the Inspectorate published an evaluation of junior-
secondary education that concluded that, in practice, the teaching of the separate 
subjects was incoherent, co-operation between teachers was lacking, and the 
combinations of subjects that were permitted were rarely offered due to the lack of 
integrated teaching and learning materials (Inspectie Van Het Onderwijs, 1999). The 
report also noted that many schools continued to offer physical science in the form of 
the separate subjects of physics and chemistry.  
 
In 2001, the National Council of Education proposed limiting the number of obligatory 
subjects to core objectives and forming new learning areas such as ‘Man and Nature’, a 
combination of physical science, biology, technology, and care. The Ministry accepted 
this advice and a committee was given the task of proposing new curricula in close 
collaboration with schools. The concept ‘integrated science’ seems beyond discussion. 
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Over the last 10 years, the debate on integrated science education has changed focus 
on the integration of science and mathematics.  
 
During the recent decades, various research projects have resulted in educational 
materials and strategies for implementing interdisciplinary teaching and use of IBL for 
science and mathematics. The Platform Bèta Techniek has been commissioned by the 
government to promote science education from primary to university education. Parallel 
to this Platform the government installed two national knowledge centres for science 
and mathematics teacher education (ECENT and ELWIeR). Teacher- and school-
networks were developed for interdisciplinary activities (e.g. Technasium schools: 
http://www.technasium.nl, the Salvo-network, and the Universum-network).  
NLT (Natuur, Leven en Technologie in English: Nature, Life and Technology) is a new, 
advanced and integrated science subject, which is recently introduced in upper 
secondary education in the Netherlands and possible to be chosen by schools as well 
as by  students (not obligatory). This new subject offers many curriculum materials and 
possibilities for interdisciplinary teaching (Geraedts e.a., 2006). 
 
However, some aspects in educational reform projects in the end of the twentieth 
century (e.g. the Basisvorming for lower secondary and also the Studiehuis for upper 
secondary education) failed and consequently the Ministry of Education decided to 
reduce their interference with pedagogical and didactical aspects of education. The 
ministry now mainly focuses on the core objectives of education. This accounts 
specifically for arithmetic and mathematics. For example, the ministry defined core 
objectives pertaining to mathematical skills for secondary education. Schools are at 
liberty to develop these according to their different ideologies and learning styles. 
 
These core objectives primarily concern the application of (elementary) arithmetic skills, 
both in the lower secondary school and the senior years of secondary education 
(including the third year of HAVO and VWO). 
 
In competence-based vocational education the position of mathematics there is a risk 
that mathematics becomes invisible and un-assessed, with deteriorating mathematical 
skills as a consequence. This is what happened in the Netherlands. The Freudenthal 
Institute developed a framework of reference for mathematical literacy in secondary 
vocational education (MBO) to counter this trend (Wijers, Bakker, Jonker, 2010). In 
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addition, we formulated criteria that such a framework should fulfil in order to be a useful 
interface between representatives of school mathematics and of industry. 
 
The Platform Bèta Techniek is nowadays an umbrella organization funding initiatives in 
schools to focus more on mathematics and science in ways that support IBL. Many 
schools are taking part in this kind of activity. This has prompted a need for professional 
development. 
 
Currently, all science and mathematics examination programs for senior high schools 
are being reformed, with the resulting programs starting at the national level in 2015. 
One of the main aims of renewing the single disciplines was to make them more 
coherent. All programs define common competences related to research in science. 
Pre-service and in-service teacher training programs that prepare for these reform 
programs will certainly profit from mascil. 
IBL kind of activities may quite easily be implemented in NLT (see above) that has the 
following aims: 
• To offer both a broader and more in-depth educational program for science and 

mathematics; in the current examination programs this is hardly possible 
• To enable students to get familiar with a wide range of follow-up studies and 

professions, for instance medical science, health care, chemical technology, 
earth sciences, life sciences, electro-technology, physiotherapy, (mechanical) 
engineering, civil engineering, biomedical technology 

• To let students experience the importance of interdisciplinary coherence in the 
development of science and technology (after all, many scientific issues and 
practical problems demand knowledge from different disciplines) 

• To create a closer connection between science education and new developments 
in society, science and technology, in interaction with higher education, 
research institutes and the business community (NLT serves as an interface 
between school and the outside world) 

• To offer more choices to teachers and students in the sciences at school, 
building on the teachers' expertise, the students' interests and the possibilities 
in the region (existing institutes and companies) 

• To make a contribution to permanent innovation of science education: modules 
can be easily adapted or replaced, if developments in secondary or tertiary 
education require this. 
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In order to achieve these aims various means can be applied: 
• Interdisciplinary and in-depth modules, which do not (yet) fit in with the existing 

subjects in the sciences. Geared to the newest developments in science, 
technology and society they can increase the students’ curiosity and 
involvement. They will also contain knowledge and skills that are important for 
various follow-up studies in the sciences and technology. The modules must 
challenge students to make an effort and give them the feeling that they are 
learning something special. 

• Teachers have to develop skills in team teaching: taking into account the 
intended in-depth study and the wide range of aspects of the learning area it 
is almost impossible that only one teacher covers the whole NLT subject 
area. Teachers of mathematics should have a primary position in those 
teams, because in many disciplines of the sciences mathematics fulfils the 
role of language and/or tools. For students a team of teachers is also an 
example of interdisciplinary collaboration of subject experts. 

• Establishing sustainable contacts between secondary education, tertiary 
education, research institutes and business community: in the past there was 
a big gap between those sectors, although in the last few years there have 
been many initiatives to establish contact. Building on those contacts, the aim 
is now to come to a structural collaboration in education. 

 
The political impact of recent international comparative studies in science and 
mathematics education in The Netherlands: 

1. The Dutch government has the ambition to remain in the top of the world in 
international comparative studies. The ambition is to increase the average 
Dutch scores in PISA every three years with 5 points in Mathematics, 4 points 
in Reading and 2 points in Science, resulting in the following levels in 2018: 
541 (Mathematics), 520 Reading), 528 (Science). In order to reach these 
aims schools have to focus more on the learning results of their students by, 
for example, using standard diagnostic tests, systems to monitor the learning 
progress of each student and continuous professional development of 
teachers. 

2. International studies such as TIMSS and PISA show that Dutch students score 
on average around place ten in the list but the percentage of high scoring 
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students is remarkably low. This has motivated the government to invest 
considerable amounts of money in programmes to promote activities which 
are challenging for talented students, both in primary and secondary 
education, resulting in a more ambitious culture in schools. 

3. In the development of new science curricula for junior secondary education (age 
12-15) the nature of the PISA Scientific Literacy Framework is taken into 
account. 

 
Sources: 
Actieplan po Basis voor presteren, 23-5-2011, Ministry of Education, Culture and 
Science 
Actieplan vo Beter presteren, 23-5-2011, Ministry of Education, Culture and Science 
Wijers, M., Bakker, A., & Jonker, V. (2010). A framework for mathematical literacy in 
competence-based secondary vocational education. Paper presented at the EIMI 2010, 
Barcelona.http://www.fisme.science.uu.nl/publicaties/literatuur/2010_eimi_framework_w
ijers_bakker_jonker.pdf 
 
The core objectives represent the contents of and provide guidelines for mathematics 
and science for primary education. They indicate the goals each school should at least 
strive for, not the way in which these are to be achieved. The core objectives do not 
prescribe any didactics.  
 
However, the description of the objectives also says that during the arithmetic or 
mathematics, the children are expected to learn to solve a problem in a mathematical 
way and explain to others the solution in mathematical language. They learn to give and 
receive mathematical criticism with respect for another person’s point of view. 
Explanations, formulations and notations, as well as the giving and receiving of 
criticism, are all part of a specifically mathematical method that will teach children to 
organize and motivate ways of thinking and to avoid mistakes, independently as well as 
together with others. 
 
For nature and technology some of the objectives are more explicitly devoted to IBL 
related ideas: 
42. The pupils learn to research materials and physical phenomena, including light, 
sound, electricity, power, magnetism, and temperature. 
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45. The pupils learn to design, realize and evaluate solutions for technical problems. 
 
These objectives give opportunities for mascil to focus its professional development on 
primary education. 
 
As said above, schools are at liberty to develop the previously defined core objectives 
for mathematics according to their different ideologies and learning styles. The core 
objectives primarily concern (elementary) skills, both in the lower and the senior years 
of secondary education. It is expected that systematic attention for basic skills is of 
importance to realize continuing learning lines from primary education, via secondary 
education, to intermediate vocational education and higher education.  
 
Nevertheless, one of the core objectives (number 20) might be related to IBL: 
20. Independently as well as together with others, the pupil learns to recognize 
mathematics in practical situations and use it to solve problems.  
 
In the subjects related to the science-oriented profile of upper secondary education 
more emphasis can be found on other competences than the mastery of basic skills. 
Eight core objectives cover a large area of content, concerning physical, technological 
and care-related subjects. These core objectives describe in global terms what is 
required: an investigative attitude towards nature, recognizing relationships and 
interactions, linking of theories and models to practical work and observation, promoting 
sustainability. Objectives related to IBL are for example: 
28. The pupil learns to turn questions about physical, technological and care-related 
subjects into research questions, carry out research about such subjects, and give a 
presentation of the results. 
31. In various ways, for example by carrying out practical work, the pupil learns to 
acquire knowledge about and insight into processes in living and non-living nature and 
their relationships with the environment. 
32. The pupil learns to work with theories and models by carrying out research into 
physical and chemical phenomena, such as electricity, sound, light, movement, energy 
and matter. 
33. By carrying out research, the pupil learns to acquire knowledge about technical 
products and systems that are relevant to him, and learns to assess this knowledge, 
and design and make a technical product in a structured manner. 
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NLT (see above) 
An increasing number of scientists from different fields are working together in 
interdisciplinary subjects in jobs and at university. For school science it is difficult to 
bring these interdisciplinary developments into the classroom. Pupils thus get an 
outdated view of science and of possibilities in science and technology for their future 
career. Also there are indications that interdisciplinary subjects are more attractive to 
pupils than classical science subjects, even more so for females. In the Netherlands 
one remedy for this is the development of a new interdisciplinary subject: NLT (Natuur, 
Leven en Technologie). This subject is offered to science stream pupils in senior 
secondary schools in addition to the regular subjects: physics, chemistry, biology and 
mathematics. A set of more than 60 modules has been developed as teaching materials 
for national use. Each module is developed by a team in which teachers of secondary 
schools and an expert of the subject work together. However this does not automatically 
lead to good teaching materials. For this reason a quality control procedure was 
developed for all NLT modules. In this procedure, teachers, pupils, scientists and 
science education experts all play a role in the evaluation of draft modules. The results 
of such a multi-perspective evaluation procedure are promising (Eijkelhof & Krüger, 
2009). 
 
Source: 
http://betavak-nlt.nl/English/ 
 
 

Science and mathematics teacher education 

A large and ambitious project oriented towards improving initial teacher education. The 
ministry offered a platform for pre-service teacher training institutions. One of the tasks 
is to come to the description of knowledge bases for teachers (e.g. the knowledge they 
must have of science and mathematics and of IBL-related pedagogies and of relations 
between the discipline and further vocational education although this is no at the 
foreground of the knowledge bases).  
http://10voordeleraar.nl 
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Teachers are very dependent of their textbooks and are seldom willing to use other 
resources. 
Teachers (and schools) that value IBL (and practical assignments) create learning lines 
for students 'doing research' in their schools. 
However, overloaded curricula with respect to the number of 'contact hours'. The central 
exam - especially for mathematics - focuses mainly on basic skills. 
A large and ambitious project oriented towards fostering and improving in-service 
teacher education: 
https://www.registerleraar.nl/ 
 
 
Implementation in the classrooms 

Mathematics is one of the core subjects in school. At final examination, students are 
allowed to have only one 5 (on a scale from 1-10) for the core subjects mathematics 
and the languages Dutch and English. These government rules do have a direct 
influence on school practice. 
For the professionalisation of teachers we see different aspects. 
 
Primary level  
See the information about extra attention for science in primary education (Dutch 
National Program to strengthen STEM education and the connection with industry38) 
 
General Secondary 
Nature, Life and Science (NLT39) is a new, integrated science subject, which is 
introduced in secondary education in the Netherlands on 1st August 2007. 
The general aims of NLT are the following: to make the natural sciences and technology 
more attractive and to create coherence in the different subjects of the sciences. It is 
going to be an optional subject within the science stream of upper secondary education, 
to be completed with a school examination. The Minister of Education, Culture and 
Science has commissioned the Steering Committee to develop a well-tested national 
examination programme. 
 

                                            
38http://www.fisme.science.uu.nl/en/wiki/index.php/Techniekpact_2020 
39http://www.fisme.science.uu.nl/en/wiki/index.php/NLT 
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To start with, the Steering Committee formulated a vision that forms the basis for the 
examination programme. The Steering Committee develops the subject content, 
together with secondary and tertiary education and based on a modular structure. The 
Steering Committee also takes care of the implementation of the subject including 
assessment, evaluation and adaptation of the draft curriculum during the first few years 
after the introduction. The duration of the project is five years, from 2006 to 2010. The 
project has resulted in an advice of the Steering Committee to the Minister of Education, 
Culture and Science concerning the adaptation of the national examination programme 
for NLT. 
 
Vocational 
There will be a further development on 'competence-based vocational education'. See 
for example:  Van der Sanden, J. M. M., & Teurlings, C. C. J. (2003). Developing 
competence during practice periods: The learner's perspective. In T. Tuomi-Gröhn & Y. 
Engeström (Eds.), School and work: New perspectives on transfer and boundary-
crossing (pp. 119-138). Amsterdam: Pergamon. 
 
With respect to the implementation of IBL (primary, secondary, vocational): 
Despite of all recent initiatives, a change towards inquiry based learning is hardly 
implemented in most schools. Main reasons for this are that the teachers lack sufficient 
educational materials, are not trained to use them and lack insight into IBL teaching 
methods. Moreover, in lower secondary education more emphasis should be put on 
preparing students for inquiry based learning as a preparation for problem based 
interdisciplinary teaching. In lower secondary education, mathematics and science are 
seen as distinctively separate disciplines in the Netherlands. Successful projects 
carrying out teacher training initiatives are rare. Efficient and effective pedagogical 
material for inquiry based learning as well as interdisciplinary and modeling approaches 
are needed. Specific training as well as well-planned dissemination is still required.  
 
Structural difficulties for implementing IBL (inspired by Geraedts e.a., 2006): 
• In most studies on IBL it remains implicit that IBL is a characteristic of the 

curriculum at the level of the classroom (micro-level). It is overlooked that IBL 
can be considered not only at the micro-level, but also at the meso-level (i.e. 
the school), and the macro-level (i.e. the district, state, or nation). The 
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distinction between these three levels means that emphasis for IBL at one of 
these levels will not necessarily lead to change at the other levels. 

• Arguments for IBL in subject-teaching may differ considerably, particularly when 
we relate it to the macro-, meso-, and micro-levels. In many countries, aims 
and attainment targets (core objectives) are defined at the macro-level, while 
the choice of an explicit pedagogy is the responsibility of schools. 

• It is overlooked that IBL is not an aim in itself, but a choice taken to overcome 
some specific difficulties. It is frequently suggested that there are only two 
possibilities: IBL or traditional science and mathematics education, and that 
stakeholders are simply for or against IBL.  

• Finally, the advocacy of IBL does not emphasize appropriately the desirability of 
uninterrupted learning processes. In particular, more information is needed 
about whether IBL will overcome the difficulties around prior knowledge and 
transfer reported in the science- and mathematics-education literature. 

 
The European dimension of this project can provide a vital stimulus and inspiration for 
development at all levels, including for teachers involved in the project, who can take 
inspiration from working as part of a European network.  
 
Mascil can help to strengthen a network of teachers, teacher trainers and researchers 
by building upon the existing networks, by guiding the underlying ideas, pedagogy and 
by offering empirically tested activities for students and for professional development. A 
convincing list of best practices will inspire and support teachers for implementing 
inquiry based teaching. 
 
Mascil can help to disseminate successful experiences and materials from the new 
Dutch subject Advanced Science, Mathematics and Technology across Europe. 
 
 
 
Theme 2: Schooling and the world of work 
 
The Dutch school system is geared towards streaming students from age 12 towards 
different levels of vocational education and further study.  
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- Recent decreases in the number of students choosing for technical studies has 
lead the ministry of education to make a plan for improving connections between 
education, the world of work and regional collaboration between schools and 
companies, called Techniekpact40. This pact contains 22 agreements between 
what strengthens the connection between education in the technics sector and 
the shortfall of technical personnel. Techniekpact knows three starting points: 
Implementation in regions and sectors. National and regional agreements that 
help the technical sectors into the realization of their goals.  

- Cooperation between education, industry and employees. All contribute individual 
and cooperatively to the techniekpact.  

- Technics education in its full widths. The pact aims to improve all layers of 
education; primary, general secondary education and vocational education.  

 
Technics is used as the wide term and contains many related and interwoven subjects. 
It could be described as a combination of STEM – Science, technology, engineering 
and mathematics – related subjects. These subjects lead to a wide variety of 
professions covering all layers of education teaching pupils the technical knowledge to 
build and maintain machines, or maintain the operation of technical systems and 
implement news ideas, or build new scientific knowledge in sectors like health, nutrition, 
energy and ICT. Three actions strategies are followed: (1) Choosing for technics, 
students chose a STEM aligned education (2) learning in technics, students with a 
technics diploma work in the technics sector (3) work in technics, retain employees to 
stay employable in the technics sector.  
 
This offers many opportunities for mascil to start support and use initiatives in relation to 
this plan. 
 
Mostly in primary education STEM education and the World of Work (WoW) have 
gained importance. The Techniekpact states that all primary education should offer 
science and technology as a structural subject by 2020. Therefore SLO is designing 
core objectives in order for companies and teachers to design a learning pathway. Also 

                                            
40http://www.fisme.science.uu.nl/en/wiki/index.php/Techniekpact 
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recognizing talented science student in primary education is promoted especially at the 
teacher education level. 
 
Teachers develop inquiry-based tasks together that can be positioned as benchmarks 
for scientific and mathematical competences. The teachers will try these tasks out and 
afterwards they will exchange experiences and improve the tasks. Reflection on 
experiences and discussing the tasks will result in a shared understanding of aims for 
general education and starting points for vocational education. The benchmarks support 
better understanding and expectations about content and proficiency level. This 
approach has proven efficiency in the Netherlands (Tempelaar e.a., 2011 and see 
also41). 
 
The Netherlands has no formal educational provision for children under the age of four. 
Although compulsory education begins at the age of five, most children start attending 
primary school at the age of four. Children remain in primary education until the age of 
12, after which they are advised regarding the most appropriate type of secondary 
education, each of which offers opportunities for further education (see Figure 1). The 
choice for a type is based upon the students' competencies, skills and interests, after 
completing primary school. This streaming in different levels at lower secondary 
education is rather different from the comprehensive systems in most countries. In the 
Netherlands, compulsory education applies until pupils reach the age of 16. 
 
Preparatory secondary vocational education (VMBO) lasts four years. About 60% of 
Dutch pupils enroll in this type of education. After successfully completing all four years, 
VMBO graduates then move on to the job market or continue further education at senior 
secondary vocational education (MBO) level. In addition, young people can choose to 
transfer to another form of secondary education (e.g. after successfully completing 
VMBO, it is possible to transfer to the pre-exam year of HAVO). 
 
Senior general secondary education (HAVO) lasts five years and is completed at age 
17. HAVO graduates are eligible for higher professional education (HBO) at a university 
of applied sciences. Pupils may opt to transfer to another form of secondary education 

                                            
41http://www.fisme.science.uu.nl/vmbo/anderevakken/ 
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(e.g. after successfully completing HAVO, it is possible to transfer to the pre-exam year 
of VWO). 
 
 

Figure: The Dutch Educational System (the width of a bar does not represent a 
percentage of students) 
 
 
 
Pre-university education (VWO) lasts six years and is completed at age 18. Although 
VWO graduates are eligible for academic higher education (WO), universities may set 
their own admission criteria (e.g. profile requirements or subject requirements). In both 
HAVO and VWO education, pupils select a profile (i.e. a set of compulsory subjects, 
which comprise the majority of the curriculum in the final two HAVO years or final three 
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VWO years). There are four profiles: Culture & Society (C&M), Economy & Society 
(E&M) , Science & Health (N&G) and Science & Technology (N&T). Each profile 
prepares students for specific fields in tertiary education. One of the goals of these 
profiles is to be able to foster alignment between subjects. For Mascil this means that 
upper secondary education is an important context for interdisciplinary student activities 
and professional development that is oriented towards interdisciplinary teaching. In 
addition, this change in upper secondary also made schools to think about how to 
prepare their students for doing (interdisciplinary) projects and how to acquire research 
competencies and a research attitude in the lower grades of secondary education. 
VMBO, HAVO and VWO have final examinations. This examination has a local part 
(school exam) and a national part (national exam). Both parts form 50% of the final 
grade. For the national exam all students are at the same time working on the same 
exam paper in their own school. Teachers grade the work of their own students and that 
work is moderated by a teacher from another school. Within the school exams, schools 
are free to choose both content and format. One part needs to be a practical 
assignment for individuals or small groups. There is hardly any external control on 
quality of work from outside the school except that the Inspection will act if the 
differences between school and national exams are significantly large. 
 
Senior secondary vocational education (MBO) is further education that focuses on 
vocational training and lasts between one and four years. After successfully completing 
four years of MBO education, students can either enroll in the first year of HBO or enter 
the job market. Dutch higher education (HBO and WO) consist of applied (professional 
education) or academic (university) studies. Both types of higher education offer 
Bachelors and Masters Degree courses. 
 
Higher professional education 
Higher professional education (HBO) is a more practice-oriented type of higher 
education. Its main objective is preparation for professional practice and entry of the 
labor market. HBO is offered at universities of professional education (hogescholen), 
but the new bachelor/master (bama) structure will also enable academic universities to 
offer HBO education. Educational programs in HBO last 4 years (240 credits) and they 
are divided into a propaedeutic year (the first year), followed by a main phase of 3 
years. HBO is offered in 7 sectors: Teacher Training, Higher Education in Agriculture, 
Higher Technical and Scientific Education, Higher Education in Health Care, Higher 
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Education in Economics and Management, Higher Education in Social and Community 
Work and Higher Education in Fine Arts and Performing Arts.  
 
The Dutch government has the constitutional duty to provide high quality education for 
everybody. What we understand by that is debatable. However, one thing is certain: it is 
the quality of the teachers that makes or mars education. 
This reasoning caused the Dutch Parliament to pass the 'Professions in Education Act' 
in the summer of 2004. The essence of the act (shortly called 'BIO-Act') is that 
educational staff - teachers, assisting staff members, school managers - must not only 
be qualified, but also competent. For this reason sets of competences and its 
requirements have been developed for teachers, and are being developed for assisting 
staff members and (primary) school managers. 
 
Schools are obliged to take competent staff into their employment and subsequently 
enable them to keep up their competences at a high level and to further improve them. 
Teacher training colleges use these competences as a guideline to their educational 
program. 
 
At the request of the Dutch Minister of Education, Culture and Science the competences 
for teachers with their requirements were developed by a large representation of the 
professional group of teachers. SBL, the Association for the Professional Quality of 
Teachers, as a representative of the Dutch teachers' unions and of the professional 
associations, supervised and gave advice to this professional group of teachers during 
the process.  
The competence requirements for teachers are now decided on and accepted by the 
government. They have been operational since august 2006. 
The competences are: 
1. Interpersonal competence 
2. Pedagogical competence 
3. Subject knowledge and methodological competence 
4. Organizational competence 
5. Competence for collaboration with colleagues 
6. Competence for collaboration with the working environment 
7. Competence for reflection and development 
 

http://www.mascil-project.eu/


 

 
 

131 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

All teacher training at HBO is a “dual” education: students already start their teaching 
practice in their first year, next to their classes at the HBO. 
 
At Hogeschool Utrecht, the students write a portfolio on their competency-development 
and they are assessed during a one-hour oral assessment based on their portfolio, a 
video-presentation and the one-hour interview. 
 
A diploma of senior general secondary education (HAVO) or pre-university education 
(VWO) is required for admission to HBO, in some cases with additional requirements 
regarding specific subjects.  A middle management or specialist training certificate of 
secondary vocational education (MBO) also gives access to HBO. Graduates are 
conferred the degree of Bachelor, stating the professional field in which the degree was 
earned (Bachelor of Economics, Bachelor of Education). Graduates of HBO bachelor 
programs can also still opt for the 'old' titles, namely 'baccalaureus (bc.) and 'ingenieur 
(ing.)'. Universities of professional education are also allowed to offer master programs.  
 
Source: 
http://www.nlnrp.nl/current-educational-system.html 
 
 
Issues regarding schools/institutes and schools/industry 
On a National level there is a strong collaboration between industry and vocational 
education (see the recent foundation SBB42) 
 
Jet-Net, a good example of the schools-industry connection. 
Teams of teachers from general education participate in a professional development 
course and within this course are supported by industry and individual teachers from 
vocational areas, when developing tasks (see list of National advisory boards). This 
approach has proven efficiency in the Netherlands within the project Jet-Net, Jet-Net – 
Youth and Technology Network Netherlands - is a joint venture between Dutch 
companies and general education schools in the Netherlands (http://www.jet-
net.nl/?pid=76). Jet-Net companies help schools enhance the appeal of their science 
curriculum by using a wide variety of activities and also allow students to gain a better 

                                            
42http://www.fisme.science.uu.nl/en/wiki/index.php/SBB 
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understanding of their future career prospects in industry and technology. These 
activities include guest lessons, workshops for teachers and big career events for 
students. A representative of Jet-Net is member of the Dutch NAB (National Advisory 
Board) for Mascil. In addition, this spring (2013) the Freudenthal Institute and Jet-Net 
signed a cooperation-agreement (a first result of Mascil). 
 
Informal learning 
The National Centre for Science and Technology in the Netherlands highlight the 
efficiency of having teachers and students work in laboratories all of which offer 
equipment not available in schools and providing the possibility of working on questions 
from industry. 
 
The Science Centre at School project (http://www.sciencecenteropschool.nl/) 
challenges pupils to design and create their own exhibits. An employee at a real science 
centre will be the principal for the construction of the exhibits. To round off the project 
the pupils will set up a science centre in their own school. They will present the results 
of their research into the science behind the exhibit. The project is part of a program for 
inquiry-based learning and learning by design. 
 
Science center NEMO is Netherlands largest science centre or more than 10 years and 
attracts around 500.000 visitors yearly. NEMO contributes to the social acceptance  of 
science and technology, helps to raise the amount of students choosing science & 
technology, and creates awareness that science and technology contribute to our 
cultural heritage and cultural education (http://www.e-nemo.nl/en/) 
 
Also on smaller scales initiatives are taken to relate science and technology with the 
world of work and bring it closer to the students. An example hereof derives from 
Technodiscovery which is an initiative by the Christian University for applied sciences 
(in dutch Christelijke Hogeschool Ede) and partner companies. According to 
Technodiscovery they serve three themes: Living, formerly and now; Nutrition and 
agriculture; sustainability and lifecycles (http://www.technodiscovery.nl). 
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Theme 3: Science and Mathematics curricula and IBL 
 
Implementation 
We see that only a small amount of teachers is willing and able to work in new areas 
like inquiry based teaching. Very important to notice is that some individual teachers are 
able to work inquiry-based without support of professional programs. Of course it helps 
when the government supports inquiry-based teaching. 
 
 
Curriculum support in secondary education for IBST 
In general secondary education NLT43 modules are taught to some of the students 
In primary schools little curriculum support for IBL is given. Kenniscentrum Wetenschap 
en Techniek support science and technology lesson by using the research cycle of IBL. 
Some primary schools are connected with this centre and are offered great 
opportunities to improve their science and technology teaching (for example two 
regional centres: http://www.kwtg.nl/ in Gelderland and 
http://www.fisme.science.uu.nl/wiki/index.php/ktwt in Utrecht).  
 
Assessment 
In primary education in the final exam (National Test) a few questions in the area of 
science and technology are related to inquiry learning, but the relation could be 
stronger. 
In secondary education this is a diverse area, school disciplines have different histories 
in more or less inquiry based assessment. Some schools take their own responsibility in 
this area (a part of the exams is the responsibility of the schools themselves). 
In vocational education we have a good situation that the exams are focused on work-
related skills and this means that inquiry learning (within those specific work-oriented 
tasks) is part of the assessment. 
 
 
 

                                            
43http://www.fisme.science.uu.nl/en/wiki/index.php/NLT 
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Theme 4: Pre-Service teacher training in relation to i) IBL and ii) the 
world of work 
 
 
Teacher training in the Netherlands is possible in different settings in Higher 
education44. Higher professional education (HBO) is a more practice-oriented type of 
higher education. Its main objective is preparation for professional practice and entry to 
the labor market. Future teachers in primary education and in the lower grades of 
secondary education (VMBO and the first three years of HAVO and VWO) have a four 
years fulltime course in which student teaching plays an important role besides 
professional development in subject content. Such a course can be entered right after 
finishing HAVO or VWO. The (still growing) group of people who already work in 
another sector, have the possibility of doing a part time course of 4 years to get a 
teachers license. 
 
Future teachers for higher secondary education (grades 10-12) have a choice between 
doing masters at the university after finishing the bachelors stage or doing a part time 
masters in HBO. The first option is chosen by students in university; the second option 
is often taken by practicing teachers who completed a teaching bachelor in HBO. 
 
Organization and structure 
Primary: 
To teach in primary education, students must enroll in a bachelors program. This 
bachelor program is either three (with HAVO certificate) of four years (with VWO 
certificate) and teaches the knowledge and skills needed to teach from grade -2 till 6. In 
order to start a bachelor the minimum requirement of Senior general secondary 
education (HAVO) has to be met. The bachelor is roughly separable into two main 
domains both learned by the student: Younger child (kindergarten, grade -2 till 0) and 
elder children (grade 1 till 6). During education several minors can be chosen to enlarge 
your understanding of pedagogics, special needs, psychology, school management etc. 
A primary teacher is allowed to teach all subjects except for gymnastics to all children in 
primary school independent from the minors chosen.  
                                            
44http://www.lerarenweb.nl/lerarenweb-english.html 
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General secondary education: 
General secondary education teachers must have at least a bachelors’ degree in the 
subject they are teaching, by earning a second degree teaching certificate. For example 
a physics teacher needs to complete the physics teacher education bachelor, and is 
afterwards allowed to teach lower secondary students (grade 7 -9). In order to teacher 
upper secondary students a teacher must finish a masters’  degree of his bachelor to 
become a first degree teacher and being able to teach all students in general secondary 
education. A bachelor program takes either three (with HAVO certificate) of four years 
(with VWO certificate) and the masters’ program takes one or two years depending on 
the subject.  
 
Vocational education: 
All general secondary education teachers (both first and second degree) are allowed to 
teach in vocational education to all students.  
 
 
The Dutch national expert centers for teacher training in mathematics (ELWIeR) and 
science (ECENT) aim to disseminate findings from educational research and curriculum 
innovation among teachers and teacher educators in the fields of primary and 
secondary education. Both centers are located at Utrecht University. Mascil will need to 
use these centers for professional development initiatives and dissemination purposes. 
http://www.elwier.nl/ and http://www.ecent.nl/ 
 
There is a connection to IBL during the education of prospective primary teachers. IBL 
is taught as instructional design spilt in both inquiry based learning and designing. 
 
Vocational education relates to the WoW by design competencies together with 
companies so that they optimize the transfer from school to work45. These designed 
competencies are ordered according to several disciplines and majors describing the 
competencies students need to acquire.  
 
                                            
45http://www.kwalificatiesmbo.nl 
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This depends on the teacher training institute. We see differences in relation to IBL. 
Some teachers (of teacher training institutes) have really implemented IBL-oriented 
tasks into their curriculum; others take less time to stress the importance of IBL. 
Within the National cooperation for science and mathematics (ELWIER and ECENT) the 
teachers of teacher training institutes do meet and exchange ideas in this area. 
 
Theme 5: In-Service teacher training in relation to i) IBL and ii) the 
world of work 
 
Schools are obliged to employ qualified staff and subsequently to enable them to keep 
up and improve their competences at a high level. 
How to support that? New governance principles are emerging in which teachers are 
challenged to take the responsibility for the quality of teaching into their own hands. The 
SBL association (see above) developed a register with the standards and competences 
for specific subject teachers. These standards are also supposed to foster further 
professional development of teachers. Jansma described the process towards 
professional development in this new political context (Jansma, 2005). He distinguishes 
between intrinsic and extrinsic aspects of professional development. The intrinsic 
aspect can be recognized by its basic pattern of professional practice, a regulative cycle 
in which observation and diagnoses are followed by design, planning, action and 
evaluation at which point the cycle starts a new. The extrinsic aspect of professionalism 
can be represented as an open ended list of characteristics such as status, high 
income, professional autonomy and legal closure (see Figure).  
 
 
 
 
 
 
 
 
 
 
Figure: Extrensic and instrinsic aspects of professional development (Jansma, 
2005; p. 3) 
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The current political context in the Netherlands shifts perspective from intrinsic to 
extrinsic. It is felt that teachers themselves should remain the masters of their own 
profession and professionalism. A privately administered register (by SBL) is clearly 
more appropriate to this aim than a ‘state’ register. This should result in more attention 
to innovation in the education process, the reduction of teachers’ workload, and 
participation on the part of various groups (Ministry of Education, Culture and Science, 
2008). 
 
Still, governance principles must be implemented within the school and within the 
professional group. Teachers themselves have to be the agents of change. Mascil might 
offer intrinsic motives by engaging teachers in the development of their practice towards 
inquiry based teaching (e.g. creating a questioning culture, the art of problem posing) 
and the underlying ideas of inquiry based learning.  
 
Especially, forms of professional cooperation with a greater emphasis on the design and 
innovative engineering aspects of professionalism might be successful. In these new 
roles forms of cooperation emerge in networks and knowledge communities (e.g. 
JCU46). Mascil can use these networks to further develop practice and knowledge in 
IBL. 
 
When talking about competencies of teachers: teachers are trained to feel and be 
competent in the following competences: 

1. Interpersonal competence 
2. Pedagogical competence 
3. Subject knowledge and methodological competence 
4. Organizational competence 
5. Competence for collaboration with colleagues 
6. Competence for collaboration with the working environment 
7. Competence for reflection and development 

 
 
 

                                            
46JCU: www.uu.nl/faculty/science/EN/nieuwhome/vwo/juniorcollege/Pages/default.aspx 
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Professional development Primary level 
The collective agreement of primary educators47 states that teacher have a total of 1659 
working hours each year. These hours contain a maximum of 930 hours teaching, and 
10% (166 hours) is used for professional development, resting hours are used for 
school-tasks besides teaching. This 166 hours it is both compulsory in the way that 
these hours should be used for professional development, but voluntary in a way that 
the teacher chooses their own professional development trajectories.  
In addition to the hours reserved for profession development, teachers are able to apply 
for scholarship for further profession development.  
 
Professional development Secondary level 
The collective agreement for secondary education48 is similar to primary education. 
Secondary teacher are also obligated to work 1659 hours in fulltime basis, however 
profession development is not included in the collective agreement. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                            
47www.cnvo.nl/fileadmin/user_upload/PDF/Artikelen_po/Definitieve_versie_cao_po_2013_maart_2013.pdf 

and www.duo.nl/particulieren/studiefinanciering/lerarenbeurs/lerarenbeurs_voor_scholing.asp 
48http://www.vo-raad.nl/userfiles/bestanden/CAO/CAO-VO-2011-2012.pdf 
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PART 2: EMERGING ISSUES FOR REFLECTION  
 
Equity specific issues  
The gender issue is recently analysed (for the Dutch situation) in Booy et al (2012)49: 
What the authors describe is that the situation is getting better for women in STEM, 
although the trends are slow50. 
 
VHTO, the Dutch national expert organisation on girls/women and science/technology, 
makes an effort in many different ways to increase the involvement of women and girls 
in science, technology, engineering and mathematics (STEM). Although research over 
the past decade has made clear that girls are no less talented than boys in STEM, girls 
and women are still underrepresented in these fields in education and on the labour 
market. This is inconvenient for both girls/women and for society. Girls/women have 
equal rights as boys/men to develop their STEM talents, and society would benefit from 
fully exploiting all available talent. VHTO participates in a great variety of international 
projects and networks and uses knowledge gained from working with partners abroad to 
bring best practice into the Netherlands as well as sharing Dutch experiences with 
international relations. 

 

Addressing low achievement  
 
In the Netherlands there is a recent discussion about dyscalculia (the less gifted 
students that have problems with mathematics tasks). Recently a new protocol (protocol 
"ERWD = Ernstige Reken/Wiskunde problemen en Dyscalculie"51) has been developed 
(on behalf of the Dutch Ministry of Education) for primary, secondary and vocational 
education. 

                                            
49Booy, C., Jansen, N., Joukes, G., & Van Schaik, E. (2012). Trend analysis gender in higher stem education (pp. 76). Den Haag: 

VHTO/Platform beta techniek. 
50In november 2013 VHTO organizes a conference for teacher trainers on the topic 'Gender and STEM' . 
51http://www.fisme.science.uu.nl/wiki/index.php/ERWD 
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Another government-policy is to implement new assessments (2014 and onward) in 
secondary education and vocational education that must help support the low 
achievers52. 
Promoting entrepreneurship  
 
In vocational education there are 4 levels (where level 4 is more or less with the 
appropriate skills to become an entrepreneur). This is about 20 % of the total population 
of vocational education. We have no numbers of general (secondary) education. 
 
Professional Development:   
When we look at what mascil will investigate in the area of the World of Work, this is an 
important issue (competences for students and workers to work (in groups, with own 
ideas, etc.).The average training (at the moment, in the Netherlands) is not dedicated to 
those aspects, although Primas professionalisation has made a difference in this area. 
Comments by the mascil NL NAB 
 
According to a meeting in spring 2013. 
The project proposal of mascil and the first steps of the project were presented to the 
NAB. This is the group of experts. 
Name Occupation Domain 

Harrie 
Eijkelhof 

Professor physics education and 
curriculum development / Utrecht 
University / chair Advisory committee 
of a new interdisciplinary subject for 
upper secondary school (Nature Life 
and Technology). 

Research/innovation of 
science and mathematics 
education 

Marcel 
Voorhoeve 

Member of the board of St-Gregorius 
College Utrecht / mathematics 
teacher 

Secondary school authority 
& teacher 

Sebastiaan 
Smit 

Project leader Jet-Net (connecting 
school & industry) Policy, industry & education 

Eveline van 
Hoppe Regiegroep Chemie Policy, chemical industry & 

education 
                                            
52('Referentiekader Rekenen' - Framework for mathematics in primary/secondary and vocational education) 
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Tom Goris 
Fontys Hogeschool Tilburg, 
lerarenpleiding 

Teacher education (teacher 
college) 

Rutger van 
der Sande 

Lectoraat Bètadidactiek, Fontys 
Tilburg 

Experienced in connecting 
schools & world of work 

Joke 
Daemen Utrecht University Teacher education 

(university) 
André van 
Aperen Shell Nederland Coordinator Jet-Net 

Ton 
Ellermeijer Professor, CMA Coordinator NL Establish 

 
  
Issues that were raised during this meeting: 

• It is difficult to make the right connection between general secondary education 
and vocational education. Of course we can learn from the expertise of 'the 
World of Work' from vocational education, but there is no tradition in meeting 
each other. 

• It is important to make immediate connections between the pre-service training 
teachers and what Mascil is going to do in the in service teacher training. 

• Make use of the National and European networks of Jet-Net53 and in  Genious54 
• When making a website with teacher materials, please make use of (national) 

websites already set up for this purpose. 
 
 
The next meeting will be in January/February 2014. 
 

                                            
53http://www.jet-net.nl/?pid=76 
54http://www.ingenious-science.eu 
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1.5 National Report of United Kingdom   

Note: This report of the educational systems and policy contexts in England is written at 
a time when substantial changes are currently being made in almost all aspects of 
education affecting curriculum and assessment, governance structures of schools, 
teacher employment and training. 

The focus is on schools in England as other constituent nations of the United Kingdom 
are increasingly adopting different directions. Scotland has always had a different 
education system whilst Wales and Northern Ireland often choose to adopt either new 
initiatives in response to suggested changes from England or indeed maintain the status 
quoi rather than making changes. 

 
 
PART 1: A DESCRIPTIVE, EVIDENCE-BASED ACCOUNT OF THE NATIONAL 
CONTEXT 
 
1. Introduction: school systems and structures 

Although the education system in England in relation to school types and the 
curriculum, including associated assessment and qualifications, provides a complex 
textured landscape in this report this will be considered in a simplified way reflecting that 
for many young people up to age 16 there is but one common route. For the majority of 
pupils compulsory attendance at school from age 5 -16 involves attendance in Primary 
and Secondary sectors with transition between sectors age 11. The vast majority of 
pupils attend non-selective schools that cater for all children from a local area55 and 
throughout they will experience the National Curriculum that defines in general terms 
programmes of study focussing on learning up to age 7 (Key Stage 1), from age 7 to 11 
(key stage 2), from age 11 to 14 (key stage 3) and in the last two years of compulsory 
schooling at ages 15 and 16 (key stage 4). Although the governance and funding of 
schools has become increasingly complex over the last twenty years or so the National 
Curriculum which was first introduced in 1988 until recently ensured a relatively 
                                            
55 A small minority of pupils (approximately 4%, DCSF, 2008) live in areas that maintain a selective system of 

secondary schooling in which the most able attend a Grammar school whilst the remainder attend other 
secondary schools that are in all ways other than intake similar in nature to the “comprehensive” schools 
elsewhere. 
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common curriculum experience for all pupils. Most recently different school types have 
different obligations as to whether they are legally obliged to ensure they follow the 
national curriculum. However, it seems likely that the influence of assessment, and the 
use of results of this in devising league tables of school performance, will ensure that 
there is not too much deviation from the National Curriculum as schools devise their 
own curricula. 

There is a bewildering array of school types each of which is subject to different forms 
of governance and funding as well as legal obligations (for example, in relation to the 
National Curriculum). The current education policy is to encourage diversity of school 
type and schools that are independent from the traditional long-established structures of 
governance which saw schools controlled by locally democratically elected councils 
through Local Education Authorities (latterly known simply as Local Authorities).  

The current government policy is to encourage Local Authority controlled schools to 
become ‘Academies’. These are publicly-funded schools with some receiving funding 
from sponsors from business, faith or voluntary groups but with the bulk of funding 
coming directly from the government, not the Local Authority. They are run by a 
governing body that has oversight of matters such as the employment of staff and the 
curriculum (they don’t have to follow the national curriculum and can set their own term 
times and school hours). Although having some independence Academies still have to 
follow the same rules on admissions, special educational needs and exclusions as other 
state-funded schools. As Academies are becoming established it can be observed that 
they often reinvent the ‘community’ that the Local Authority previously offered as they 
start to develop new communities by working with other schools in geographically local 
confederations or chains. In some cases Academies are supported substantially by a 
business sponsor that brings together a number of Academies under their banner and 
influence. 

In this move to new structures the Education Minister (since 2010) is additionally 
encouraging, following the Swedish model, the development of free schools. These can 
be set up, subject to the direct agreement by the Minister of Education, by groups such 
as charities, universities, independent schools, community and faith groups, teachers, 
parents, businesses. Free schools are, like Academies, funded directly by central 
government and have more direct control over how they organize education. However, 
they can’t use academic selection processes, but can set their own pay and conditions 
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for staff and change the length of school terms and the school day. Like Academies 
they don’t have to follow the national curriculum. 

This document gives a good overview of current school types and the ways in which 
they are governed: 

http://newschoolsnetwork.org/sites/default/files/files/pdf/Differences%20across%20scho
ol%20types.pdf 

Although there are many school types with different expectations about their need 
tocomply with a national curriculum there are two key levers of accountability that 
ensure some uniformity in the school experience of students: the publication of school 
performance in national testing and qualifications and inspection of schools.  

There are, two types of schools emerging in the new era of school diversity that in 
similar ways promote a curriculum that is more connected with the world of work: 
University Technical Colleges and Studio schools. These types of schools are very new 
and only a few are currently open with more planned. However, they provide a potential 
model that MaSciL in England will wish to explore. 
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UTCs are academies for 14- to 19-
year-olds with a focus on providing 
something of a ‘technical’ 
education. They have university and 
employer sponsors and combine 
practical and academic studies. 
UTCs specialise in subjects that 
need modern, technical, industry-
standard equipment – such as 
engineering and construction – 
which are taught alongside 
business skills and the use of ICT. 

All UTCs: 

◦ are sponsored by a local 
university and employers. It 
is also usual for Further 
Education56 colleges and 
other educational institutions  
to work in partnership with 
them 

◦ specialise in 2 curriculum 
areas (eg engineering and 
science) 

◦ teach core GCSEs alongside 
technical qualifications, and 
we expect them to offer 
young people the opportunity 
to achieve the English 
Baccalaureate 

 

From www.utcolleges.org 

The core national curriculum 
requirements will be provided, but 
outside of the national curriculum, the 
subjects available at GCSE will depend 
on the UTC. 

 At 14-16 the split of time between 
general education/bridging core studies 
and technical studies is 60:40 
respectively.  

Broad technical studies would be e.g. 
engineering; experience of work, 
projects; and mentoring. Post-16, 
students will be able to continue with 
their studies or they may choose to do 
an apprenticeship, which might include 
part-time study at the UTC. If students 
choose to continue full-time study at 
the UTC the split of time between 
general education/bridging core studies 
and technical studies will become 
40:60 respectively. The technical study 
will become more specialised and job-
related 

 

                                            
56Further Education (FE) Colleges traditionally cater for post-16 students and often run vocational and pre-vocational 

courses as well as providing for those wishing to follow traditional academic courses at all levels as well as basic 
skills courses for adults. 
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◦ focus on disciplines that require highly-specialised equipment, for 
example, engineering, manufacturing and construction 

◦ teach these disciplines alongside developing young people’s business, 
ICT and design skills to prepare students for a range of careers and 
continuing education at 19 

◦ have 500 to 800 students 

http://www.mascil-project.eu/
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Studio schools 

Studio Schools are also new and 
innovative schools for 14- to 19-
year-olds, backed by local 
businesses and employers. They 
often have a specialism, but focus 
on equipping young people with a 
wide range of employability skills 
and a core of academic 
qualifications, delivered in a 
practical and project-based way 

Studio Schools are small - usually 
with around 300 pupils – providing 
courses leading to mainstream 
qualifications through project-based 
learning. This means working in 
realistic situations as well as 
learning academic subjects. 

Students work with local employers 
and a personal coach, and follow a 
curriculum designed to give them 
the skills and qualifications they 
need in work, or to take up further 
education. 

These schools are experimental 
and cater for a very small number of 
students. For example, by the end 
of 2014 about 14,000 students will 
study in Studio schools out of a total 
school population of about 3.1 
million students in compulsory 

Details of the curriculum of Stephenson 
studio school 

The studio school Key Stage 4 year 

The studio school year is divided into 
three units, each lasting seventeen 
weeks. In each unit students will work 
on a Core Project that focuses on a 
particular area of learning. Each Core 
Project will address a key question and 
students will be expected to originate a 
product. 

For example the key or driving question 
for the year 10 Core Project Leading 
Healthy Lifestyles is, ‘How can I make 
my community healthier?’ The final 
product is a local health campaign 
designed to change behaviour so that a 
target group adopts a healthier lifestyle. 

The relationship between students’ 
learning and the real world is further 
reinforced through the way that this 
work is commissioned. Core projects 
will be commissioned by local 
community organisations and 
businesses. The leading healthy 
lifestyles project will be commissioned 
by a local health organisation. 

Over the course of a student’s time at 
school, the units gradually become 
more open and increasingly 
challenging. This allows students to 
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secondary education in England. 

 

gradually adapt to project based 
learning, something that is a key 
feature of both working and university 
life. 

Students will also participate in a series 
of subject specific learning sessions to 
support preparation for exam success. 
Wherever possible these are linked to 
the context of the enterprise projects to 
ensure that learning connects with the 
real world. Further one-to-one and 
small group coaching sessions will help 
students with any areas of studies they 
are finding difficult. 

 
2. Wider policy perspectives 
There has been much change in policies in relation to all aspects of education since the 
election of 2010 and the resulting coalition government. This has seen a marked 
politicization of education with policy direction being influenced by an underlying belief 
in local empowerment achieved through a smaller central state, markets and 
privatization (Hodgson and Spours 2012)57. Alongside this central thrust of policy 
direction, government ministers have also initiated changes in all aspects of curriculum 
and associated assessment and qualifications. Mathematics and Science are seen to 
be of central importance and prioritized alongside the learning of English language. 

Extracts from a recent speech made by an education minister to the Confederation of 
British Industry58perhaps best indicate current policy intentions59:  

The next industrial revolution? 

Deindustrialisation was led by globalisation and technology: today, we face rapid 
shifts in global economic power and a new digital economy. 

                                            
57Ann Hodgson & Ken Spours (2012) Three versions of ‘localism’: implications for upper secondary education and 

lifelong learning in the UK, Journal of Education Policy, 27:2, 193-210, DOI: 10.1080/02680939.2011.587541 
58 Speech made by Liz Truss to the CBI, the major organization of employers in the UK. 
59https://www.gov.uk/government/speeches/elizabeth-truss-speaks-about-curriculum-reform 
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If any of you saw Newsnight [current affairs TV programme] just the other week, 
the technologist Rohan Silva was talking about an ‘hour-glass’ shaped economy. 

In this emerging model there is wealth for the highly-skilled, who can harness 
new technologies. 

At the other end of the scale, there are lots of low-paid, low-qualifications jobs - 
local, manual labour which cannot be easily automated or outsourced. 

But in the middle, white-collar, middle-class jobs are now threatened by high-
powered computers and highly-educated graduates across the world. 

This is an era of unprecedented competition. 

 

Compete or fall behind 

And it leaves us with a question. How do we respond? 

In an era where human capital is more important than physical capital, it means 
we need to improve education. 

The evidence is quite clear here: countries with higher attainment have higher 
growth rates. And the association between test scores and growth rates 
increased by a third between 1960 and 2000. 

This should worry us. PISA - the OECD international student assessment - ranks 
us only 25th in reading, 27th in maths and 16th in science. 

If we develop a world-class education system - but only if we develop a world-
class education system - we have a chance to become one of the high-skilled, 
highly-educated societies that takes advantage of the new order. 

Nowhere is this clearer than in maths, science and engineering. 

Maths, for example, is the only school subject which has been proven to add to 
earnings, by up to 10% at A level, even when every other factor is taken into 
account. 

Pupils who are ahead of their peers in maths at age 10 tend to be earning 7% 
more at the age of 30. Those working in science or technological careers are 
paid, on average, 19% more than other professions. The earnings return for a 
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level 3 apprenticeship in engineering or manufacturing is double that of arts, 
media or business administration apprenticeships. 

This is great for those individuals - but the real importance of these numbers is 
what they tell us about the UK economy. 

Higher wages are a sign of employer need - of the relatively high value and 
productivity of STEM60-educated staff. 

They suggest that excellent STEM education is of essential economic importance 
- a level of demand that we can’t afford to ignore. 

 

The German example - PISA shock 

…… 

One of the big myths about Germany is the supposed purity of its vocational 
education. They have, in fact, been moving in the opposite direction - and it 
shows that deciding between vocational or academic education is a false choice. 

The result of these decade-long reforms was impressive. In 2000, Germany was 
behind England. By 2009, they’d overtaken us. 

The ‘PISA schock’, as it become known, shows what can be done when there is 
focused education reform. 

Now compare England to Germany. We’ve already seen our PISA ranking is 
unnervingly low. 

TIMMS - an international benchmarking of maths and science teaching - shows 
we have stagnated in maths, and for 10-year-olds, our science scores have 
dropped. 

In Japan, 85% take advanced maths, equivalent to at least AS level, in upper 
secondary. 

In Taiwan, the figure is 70%. 

In England, it’s 13%. 

 
                                            
60 Science, Technology, Engineering and Maths 
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A rounded curriculum 

This is why we are changing the system - starting with curriculum reform. 

We’re learning from Germany here. Whatever pupils want to do after school, and 
whether vocational or technical training is right for them, a solid academic core 
helps them get there. …… 

 

Maths 

So what are we actually doing in each subject? 

I want to start with maths - the most important for our future. 

At primary, we’re encouraging children to become fluent in their times tables at a 
younger age, removing calculators from primary tests - and introducing a new 
curriculum giving children a stronger foundation in the vital elements of maths, 
like arithmetic and fractions. 

Our schools spend less time teaching maths than most countries - TIMSS 2011 
ranked us 39 of 42 for maths teaching time at age 14. In the subject where we 
are behind, we are doing less. So improving secondary maths is a top priority. 

We’re making GCSEs61 more challenging and rigorous, with pupils covering more 
content and more non-routine problems which expect students to apply 
themselves in different ways - in areas like ratios, proportions, interest-rates. 

…. 

Sciences 

We’re being equally ambitious in the sciences. 

GCSE and A level content will be deeper. And as more and more scientific 
disciplines require maths, we’re increasing the maths component of the sciences. 
In biology, for example, pupils will be better prepared for biomechanics or 
genetics - opening up more options to our young people. 

And thanks to our curriculum reforms, we’ve started to see real progress in the 
numbers of students taking sciences. 

                                            
61 GCSEs (General Certificate of Secondary education) are nationally recognized qualifications taken by all students 

at age 16. 
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This year, the number of girls doing chemistry or physics at GCSE hit record 
levels - catching up with the boys. Looking at the numbers over the previous 
decade, we have seen a massive improvement. 

…. 

DT62 and computing 

We’re also making sure students can apply this knowledge, too. 

Our new design and technology courses focus on the practical application of 
science. It will expose students to the most exciting and transformative 
technologies - 3D printing, robotics, biomimicry, computer-aided design. 

And computer skills are being brought in earlier, too. Coding - one of the 
essential skills of the 21st century - will now start at age 5. We are aiming to 
develop one of the most rigorous computing curricula in the world, where pupils 
will learn to handle detailed, abstract computing processes and over-11s will 
learn 2 programming languages. 

…. 

A challenge to employers [the audience] 

And I want to challenge you to follow this example. 

We are rebalancing the curriculum towards high-value subjects - in maths, the 
sciences, DT, computing, English and the languages. We have unblocked the 
pipeline of future engineers, mathematicians, linguists - and in time, you will feel 
the benefit. 

But think about what you could do too - …. 

we’ve seen record numbers of girls entering the sciences at GCSE. But it’s still 
fewer than boys. So what could you do - how could the voice of business 
persuade young women engineering isn’t just a job for the boys? How do you 
persuade girls there are careers in science, and translate that GCSE uptake into 
A level? 

….. 

                                            
62 Design and Technology 
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We face a rapidly changing, newly competitive world. Improving education - 
especially maths and science - is essential if we are to compete. 

We are approaching the task with a sense of ambition and energy. And I urge 
employers to join us. 

In summary: This speech puts forward an argument that in education mathematics and 
science should be prioritized from the point of view of ensuring a well-qualified future 
workforce so that the UK is well-positioned to compete in the world economy. Students 
are to be encouraged to study mathematics and science using an argument that 
highlights the potential financial reward it may offer in future careers. As in many other 
speeches by government ministers key aspects of policy change in curriculum are 
referred to. These prioritise a curriculum that has a renewed focus on fundamental 
academic knowledge, particularly in mathematics, science and language. The rhetoric is 
based on a call for getting ‘back-to-basics’, suggesting that students need instant recall 
of fundamental knowledge if they are ever to be well-positioned to solve problems. 

There is in general no emphasis on vocational education or connecting compulsory 
education, at both primary or secondary levels, with the world of work. This is reflected 
not only in the school curriculum, as evidenced in the minister’s speech, but also in 
structures of schooling in which, in general, there is no provision of vocational schools 
(although exceptions are emerging and are discussed below). Indeed, the minister 
throughout the speech draws selectively from comparative data and highlights 
experiences from other countries that support the government’s argument. 
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3. National curriculum 

The National Curriculum and what students should learn has, as the government 
minister’s speech demonstrates, become politically contested territory in recent years. 
This is somewhat problematic as political timescales are much shorter than those 
required for large scale change in the education system63. The most recent curriculum 
framework announced by the Secretary of State for Education in September 2013 has 
taken over three years to produce since the election of the coalition government in 
2010. Indeed, the majority of the new national curriculum won’t come into force until 
September 2014, with the new national curriculum for English, mathematics and 
science having a phased start from September 2015, by which time there will be a new 
government. 

Full details of the new curriculum can be found at: 

https://www.gov.uk/government/publications/national-curriculum-in-england-secondary-
curriculum 

https://www.gov.uk/government/publications/national-curriculum-in-england-primary-
curriculum 

The mathematics curriculum document for early secondary years states that it 
aims to ensure that all pupils: 

 become fluent in the fundamentals of mathematics, including through varied and 
frequent practice with increasingly complex problems over time, so that pupils 
develop conceptual understanding and the ability to recall and apply knowledge 
rapidly and accurately. 

 reason mathematically by following a line of enquiry, conjecturing relationships and 
generalisations, and developing an argument, justification or proof using 
mathematical language 

 can solve problems by applying their mathematics to a variety of routine and non-
routine problems with increasing sophistication, including breaking down problems 
into a series of simpler steps and persevering in seeking solutions. 

                                            
63 Noyes, Wake and Drake (2013) Time for curriculum reform: the case of mathematics, Curriculum Journal. 

DOI:10.1080/09585176.2013.812973http://www.tandfonline.com/doi/full/10.1080/09585176.2013.812973#.UkFQ
bxYrjww 
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It goes on to suggest that “mathematics is an interconnected subject in which pupils 
need to be able to move fluently between representations of mathematical ideas. The 
programme of study for key stage 364 is organised into apparently distinct domains65, but 
pupils should build on key stage 266 and connections across mathematical ideas to 
develop fluency, mathematical reasoning and competence in solving increasingly 
sophisticated problems. They should also apply their mathematical knowledge in 
science, geography, computing and other subjects.” 

 

Experience of previous incarnations of the National Curriculum for mathematics suggest 
that it is likely that the list of ‘content’ will dominate over other processes that are 
identified as ‘working  mathematically’ in the specification: working fluently, reasoning 
mathematically, solving problems. This is often a result of timed written assessment that 
is high stakes for both pupils in  terms of their qualifications for progression within 
education and to work, and for schools and institutions that are ranked in league tables 
that aggregate individual students’ qualifications by grade. Such assessment in 
mathematics has high levels of reliability in grading and has been shown to value 
competence in application, at an atomistic level, of rules and procedures at the expense 
of understanding67. 

 

In a similar vein the national curriculum for science aims to ensure that all pupils: 

 develop scientific knowledge and conceptual understanding through the specific 
disciplines of biology, chemistry and physics 

 develop understanding of the nature, processes and methods of science through 
different types of science enquiries that help them to answer scientific questions 
about the world around them 

 are equipped with the scientific knowledge required to understand the uses and 
implications of science, today and for the future. 

 

                                            
64 Pupils aged 11-14 
65Number, Algebra, Ratio, proportion and rates of change, Geometry and measures, Probability, Statistics 
66Pupils aged 7-11 
67https://www.gov.uk/government/publications/evaluating-mathematics-pathways-final-peport 
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By the end of Key Stage 4 it is intended that the science examination specifications 
enable students to 

• ‘develop scientific knowledge and conceptual understanding through the specific 
disciplines of biology, chemistry and physics 

• develop understanding of the nature, processes and methods of science, through 
different types of scientific enquiries that help them to answer scientific questions 
about the world around them 

• develop and learn to apply observational, practical, modelling, enquiry and 
problem-solving skills, both in the laboratory and in other learning environments 

• develop their ability to evaluate claims based on science through critical analysis 
of the methodology, evidence and conclusions, both qualitatively and 
quantitatively.’68 

However, it has been argued that scientific practice is represented in several 
interrelated domains; including the real;-world contexts in which scientific questions 
arise and the more formal processes of critiquing established theories and models, 
investigating and developing explanations and solutions to problems. http://www.score-
education.org/media/7316/jo.pdf.  

 

In this framing, Osborne argues that the core set of science practices include: 

• the development of models of how the world might be;  

• designing experiments to test the models and hypotheses;  

• analysing and interpreting data as the outcome of experiments are rarely 
conclusive; 

• using mathematics as a tool for modelling the material world and that some ideas 
in science such as the notion of an electromagnetic wave and the equivalence of 
mass and energy are a product of mathematical modelling not of observation; 

• constructing explanations of the material world which are coherent and 
parsimonious; 

                                            
68http://www.education.gov.uk/schools/teachingandlearning/qualifications/gcses 
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• engaging in argument from evidence; and 

• obtaining, communicating and presenting scientific information. 

 

If it is accepted that science education should concern building learners’ knowledge and 
understanding of: 

• scientific facts and theories;  

• procedural knowledge (Gott and Duggan 201069) and 

• scientific argumentation,  

then a curriculum that emphasizes acquisition of factual knowledge alone fails to do 
justice to what science is and  to its potential contribution to society. 

 

4. Curriculum Materials 
The UK has for many years been regarded as a hot-bed of curriculum development with 
many independent projects over the years having developed many innovative 
approaches to education in mathematics and science, as well as more widely across 
the curriculum. This has provided teachers with a potential rich bank of materials on 
which to draw, both in regards to inquiry approaches and making connections with the 
world of work (although the latter is less well served than the former). Notable amongst 
these many potential sources are the following: 

http://www.nuffieldfoundation.org/education 

http://www.smpmaths.org.uk 

http://www.mei.org.uk 

http://nrich.maths.org/frontpage 

http://www.m-a.org.uk/jsp/index.jsp 

http://www.atm.org.uk 

http://www.ase.org.uk/home/ 

http://www.iop.org/education/ 
                                            
69http://www.tandfonline.com/doi/abs/10.1080/09500690110110133#.UkFnIRYrjww 
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http://www.rsc.org/education/ 

https://www.societyofbiology.org/education 

The National STEM Centre (http://www.nationalstemcentre.org.uk ) has developed an 
e-library that hosts thousands of excellent resources for the teaching of sciences and 
mathematics from the present day and carefully collected and archived from the past. 

In appendix 1 we give a brief glimpse of some of the many materials that have been 
developed to promote connecting mathematics and science to the world of work in the 
UK. 

The lack of connectivity between school learning in mathematics and the sciences is not 
due to lack of resources, rather it is because of all the other policy priorities that value 
academic education above all else. 

 

5. Teacher education 

5a. Initial Teacher Education (ITE) 

The current diversity of school-types is mirrored in the vast array of courses of 
preparation to become a teacher. As the government’s own website70 setting out advice 
for aspiring teachers indicates: 

There are hundreds of different initial teacher training (ITT) courses available in 
the UK. Choosing between them is a challenge in itself, and you should be 
prepared to put in a lot of research. 

Your choice of ITT provides the foundation for your future as a teacher. As well 
as deciding which age group and/or subject you intend to teach, you should 
consider: the kind of ITT you'd like to complete 

ITT courses are flexible and are designed to support a wide range of individual 
circumstances. You can choose from: 

◦ School-based training schemes, such as school-centred initial teacher 
training (SCITT), the School Direct Training Programme and School Direct 
Training Programme (salaried). School Direct is a great new way to gain the 
skills you need to become a teacher. This school-led path includes some of the 

                                            
70http://www.education.gov.uk/get-into-teaching/teacher-training-options/itt-routes/choose-a-course.aspx 
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country's best schools, and you could be specially selected by one of them with a 
job in mind just for you.  

◦ Undergraduate and postgraduate courses, offered by universities and    

          colleges, which include at least 18 weeks spent teaching in schools. 

◦ Online ITT courses, in which you study from your own home. The Open 
University and Hibernia College UK, for example, offer such courses, which 
are suitable for individuals who have employment and/or family commitments. 

As a trainee, you will gain classroom experience by spending time teaching in at 
least two schools. Other than employment-based programmes, all routes include 
some training in schools as well as at your chosen university or higher education 
institution (HEI). 

Trainee teachers will typically spend at least the following amounts of time being 
trained in schools: 

• 160 days (32 weeks) on a four-year undergraduate programme 

• 120 days (24 weeks) on a two- or three-year undergraduate programme 

• 120 days (24 weeks) on a secondary programme for graduate trainees 

• 90 days (18 weeks) on a primary programme for graduate trainees 

The duration of employment-based schemes will be determined by the training 
programme. 

As a graduate trainee, you are expected to have a good understanding of the 
subject or subjects you are training to teach before you start your ITT 
programme. Some subject training courses are available to help you improve 
your subject knowledge and understanding 

The current coalition government has made many changes to the structures of Initial 
Teacher Education, with a strong belief that there is a need for training that is school-
led. This is a major change from well-established practices that have for many years 
seen the vast majority of entrants to the teaching profession taking part in Post-
Graduate Certificate Education courses in Higher Education Institutions (HEIs). 

http://www.mascil-project.eu/
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This shift in policy direction is evidenced in the Secretary of State’s speech of 
September 201371 when he put forward his view of the importance of teaching. 

Extracts here highlight the current policy direction, although it is too soon to come to any 
considered judgment about the success or otherwise of such a shift: 

Take, for example, the whole practice of teacher training. 

The evidence shows the best teacher training is led by teachers; that the skills 
which define great teaching - managing behaviour, constructing compelling 
narratives, asking the right questions, setting appropriate tasks - are best learnt 
from great teachers; that the classroom is the best place for teachers to learn as 
well as to teach. 

The work of Doug Lemov in the United States - teacher, founder of a charter 
school, author of ‘Teach Like a Champion’, which has transformed the debate 
around teacher training and won followers all over the world - has found support 
right across the American political spectrum. 

In this country, schools play a central role in all of the ITT providers judged to be 
outstanding under Ofsted72’s tough new regime. 

We have already taken a number of steps to put teachers and schools in charge 
of recruitment and training. 

Brand new teaching schools have become centres of excellence in training and 
development - and we will be expanding the number of teaching school alliances 
beyond the planned 500. The first group of teaching schools have now been 
operating for 3 years and I can now confirm that their funding will continue 
beyond the planned 4 years into a fifth year. 

While our new teacher training scheme, School Direct, gives aspiring teachers 
the opportunity to work in a great school from day one, just like student medics in 
hospitals - learning from more experienced colleagues and immediately putting 
their new skills into practice. 

In this speech the Minister goes on to speak of how the chronic shortage of 
mathematics and science teachers is being tackled. Although there are concerns that 
                                            
71https://www.gov.uk/government/speeches/michael-gove-speaks-about-the-importance-of-teaching 
72 Ofsted is the Office for Standards in Education which is a government agency that inspects the quality of education 

in schools as well as the provision of ITE courses across sectors  
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the move to school-based initial teacher training is leading to even greater shortfalls in 
recruitment. Recent research suggests that on the two routes (salaried and 
unsalaried)in which new recruits follow training directly in schools (known as School 
Direct). Data in the Parliamentary briefing note of August 201373 shows that: 

• For physics, 75% of salaried trainee places were still empty at the start of August, 
as were 77% of unsalaried places. 

• In chemistry, some 63% of salaried places were unfilled and 57% of unsalaried 
places. 

• For maths, the figures were 56% and 61% respectively. Recruitment for trainee 
biology teachers was stronger, with 71% of salaried places filled but only 43% of 
unsalaried places. 

The Briefing note reports July 2013 in the report of their research74 Professor John 
Howson and co-author Chris Waterman argue that recent reforms to the ITT system, 
combined with other demographic and economic factors, risked creating teacher 
shortages in future years. 

Prof Howson says this amounts to more than 800 unfilled training places for 
Stem teachers on School Direct. 

His analysis indicates that the shortfall is compounded by fewer Stem trainees on 
PGCE courses where between 40% and 50% of places remain unfilled. 

"Shortfalls of this magnitude in Stem subjects cannot be glossed over as 
insignificant" said Prof Howson. 

In the Secretary of State’s speech of September 2013 he goes on to suggest that the 
government is addressing this problem, although as the data suggests the measures 
being taken are at present insufficient: 

We’ve also done a lot to deal with the systematic shortages of specialist maths 
and physics teachers that we inherited. We’ve collaborated with the Institute of 
Physics and the Institute of Mathematics to introduce prestigious new 
scholarships worth £20,000 and brought in new training bursaries of up to 

                                            
73http://www.parliament.uk/briefing-papers/SN06710 
74Howson, J., and Waterman, C., Teacher training places in England: September 2013, June 2013.  

http://www.mascil-project.eu/
http://www.parliament.uk/briefing-papers/SN06710


 

 
 

162 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

£20,000 to attract the brightest graduates into these core subjects, more if 
trainees go to schools with a high proportion of pupils on FSM. 

But we’ve got to go even further. So we will soon be announcing even greater 
incentives in shortage subjects, where recruitment has historically been most 
difficult, and we will do even more to encourage would-be teachers to study 
maths and physics at A level and beyond. And we’ve ensured that - at least in 
maths and physics - there will no longer be any cap on the number of teachers 
recruited each year, no published target for ITT places; on the contrary, we want 
to recruit as many new teachers in these subjects as we can. 

Schools can now also use their new powers to attract and reward great teachers 
in specialist subjects, in particular - giving them the power to pay great physics 
and maths teachers more, right from day one. 

The strength of the Secretary of State’s belief that the well-established route into 
teaching through universities should be replaced by new school-centred training is 
strong as his speech goes on to demonstrate suggesting that in the next few years, over 
the duration of the lifetime of MaSciL, there will be much change in this particular area. 

As schools take more control over training the next generation of teachers, many 
of the best academy chains and teaching school alliances are now playing an 
even greater role in training the next generation of teachers as accredited 
SCITTs, school-centred initial teacher training providers. 

We want to see their numbers increase, enabling more aspiring teachers than 
ever before to benefit from the expertise and experience of some of the best in 
the business - so we will be bringing forward proposals to support this later in the 
year. 

The best higher education institutions welcome our changes because they know 
that discriminating schools will increasingly choose partners in HE who deliver 
the best quality training and development. 

Many have in fact been working hand in glove with schools for many years, and 
School Direct is just an extension of what they already do. Oxford University, for 
example, has collaborated with local secondary schools on an internship 
programme called Oxford City Learning for many years now, and School Direct 
places have simply been incorporated within that successful scheme. 
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But sadly, there are some vested interests within some universities that oppose 
the shift towards school-centred teacher training by SCITTs or through School 
Direct; those, perhaps, which have long relied on an effective monopoly of 
teacher training to sustain their finances. 

So it’s vital for the future of the profession that we defend teachers from self-
interested attacks - and stand up for the principle of teachers teaching teachers. 

For those wishing to become teachers there have traditionally been two routes into 
teaching in terms of the way aspiring teachers structure their own education and obtain 
qualifications. Put simply, they may either study initially for a first degree in a specific 
discipline such as mathematics or science or follow a degree course that is situated in 
education as a discipline itself. The preparation of Secondary teachers is predominantly 
of the former type, with over 90%75 following this route which until recently in most cases 
involved an additional year of university-based study leading to a Post Graduate 
Certificate in Education (PGCE), whereas in the Primary sector over 40% of entrants 
follow the latter route which provides a broader range of subject knowledge appropriate 
to teaching as well as study related to teaching and learning more broadly.  

Although the design of the training / education is in the hands of ITE providers, be they 
HEI or school based, all new entrants to the teaching profession must have met a range 
of statements of competence defined nationally: 

New Teachers' Standards were introduced in September 2012 and set a clear baseline 
of expectations for the professional practice and conduct of teachers, from the point of 
qualification. They replace previous standards leading to Qualified Teacher Status 
(QTS) and are used to assess all trainees working towards QTS, and all those 
completing their statutory induction period76. They should also be used to assess the 
performance of all teachers subject to the Education (School Teachers’ Appraisal) 
(England) Regulations 2012. 

These “standards”are organised around two themes: (1) Teaching, (2) Personal and 
professional conduct. 

                                            
75Data from DCSF: School Workforce in England (including Local Authority level figures), January 2009 (Revised) 

(Appendix A Table A1) 
http://webarchive.nationalarchives.gov.uk/20100210151716/http://dcsf.gov.uk/rsgateway/DB/SFR/s000874/index.sht

ml 
76 A period equivalent to a year of full-time teaching in school during which new teachers must show that they can 

cope with what is almost a full workload of teaching. 
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The majority of new entrants to teaching currently still follow one-year courses with a 
substantial HEI input although these are very much school focused with students 
spending at least 18 weeks in schools that work closely in partnership with a local HEI 
practising teaching under the guidance of a school-based mentor. 

Consequently for “trainee teachers” the focus is very much on day-to-day classroom 
practice and the school as a work place. In an ethnographic study Hodkinson and 
Hodkinson (1999, 275) found that the predominant focus of school experience for 
trainee teachers concerned the pragmatics of ‘teaching and implementation of national 
policies rather than those aspects of pedagogy, reflection and critical analysis’ 
traditionally encouraged by the HEIs. The different priorities are perhaps encapsulated 
in the tension often experienced in the use of the words “education” and “training” which 
are often used interchangeably in this context but with very different underlying 
philosophies. This subtlety is recognized in the HEIs as they struggle to provide a wider 
base of professional knowledge to underpin practice. As Spendlove and colleagues 
(Spendlove, Howes and Wake 201077) conclude in a study that explored the role of 
school based mentors who support trainee teachers working in schools during their 
PGCE year, 

“It appears that interpretation and implementation of ‘the standards’ by the mentors in 
our case study legitimises an impoverished view of what it is to be a professional, 
omitting as they do reference to pedagogical understanding of a scholarly or 
theoretical kind (Shulman 1998). We fear that this narrow view of ‘the standards’, 
focused exclusively as they are on the ability to perform in classroom settings, is 
likely to ultimately lead to the recalibrating of the professional ability of teachers to a 
community that increasingly lacks the capacity to critically reflect on its own practice.” 

5b. In-service teacher education or continuing professional development 

Professional development work in the recent past was criticized as being more 
concerned with introducing new initiatives (such as the National Numeracy and 
Mathematics Strategies or revisions to examinations and assessment regimes), rather 
than enabling teachers to reflect on their own teaching in a sustained and systematic 
manner.  

In 2004, the Smith report recognized that “a large-scale programme of subject specific 
continuing professional development (CPD) for teachers of mathematics in England, 
                                            
77http://www.tandfonline.com/doi/abs/10.1080/02619760903414116?journalCode=cete20#preview 

http://www.mascil-project.eu/
http://www.tandfonline.com/doi/abs/10.1080/02619760903414116?journalCode=cete20#preview


 

 
 

165 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

Northern Ireland and Wales is an urgent priority”. In response to this, in 2006, The 
Researching Effective CPD in Mathematics Education (RECME) project was set up 
under the auspices of the National Centre for Excellence in the Teaching of 
Mathematics (NCETM78) in order to characterize different types of professional 
development and to investigate the evidence for, and interrelated factors that contribute 
to, making CPD effective; and to establish the roles of research in CPD79. 

The report defines professional development (PD) for teachers as follows: 

“CPD for mathematics teachers should stimulate teachers to re-think, to experiment, to 
make fresh distinctions and to probe those distinctions to explore how they are 
informative in enabling choices related to teaching and learning.” 

The project reviewed 30 different professional development initiatives across England 
and this revealed something of the complex patchwork of such provision that exists. 
(including courses, within-school initiatives and network events). Of particular interest to 
MaSciL, their conclusions recommended that developers and providers of CPD should: 

– take into account the experience and expertise of teachers and build on these as 
opposed to adopting a ‘deficit model’ 

– encourage teachers to try out new ideas in the classroom by giving them 
‘permission’ to do so 

– build adequate time into the programme for teachers to try out new ideas and 
reflect on their learning 

– consider the support, both intellectual and emotional, that teachers need in order 
to cope with adjusting to learning that challenges them intellectually and 
professionally 

– include stimulating and challenging mathematical activities within the CPD 
programme 

– include opportunities for teachers to develop knowledge about mathematics and 
ways of teaching mathematics within the CPD programme. This should include 
focusing on theoretical concepts when appropriate 

                                            
78https://www.ncetm.org.uk 
79The full report may be downloaded from: https://www.ncetm.org.uk/enquiry/9251 
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– pay explicit attention to students’ mathematical learning, acknowledge that this is 
not easy and build in time and opportunities within the CPD for teachers to 
develop their capabilities to recognise and talk about mathematical learning. This 
could involve the dissemination of relevant supporting research findings 

– take into account a combination of factors, including teacher learning, change in 
teacher attitudes, the extent to which engagement in the CPD seems to evoke 
passion, changes in teachers’ practice and changes in student learning within 
processes of self-evaluation 

– be explicit about research underpinning the design of the CPD and the ways in 
which changes in classroom practice are likely to influence student learning. 

“Importantly, changes should be sustained and ongoing and the argument in the 
literature is that, without change in teacher knowledge and beliefs, any change in 
classroom practice is unlikely to be sustained.” 
(Recme Report: Joubert & Sutherland, 2009). 

National Centres in Excellence 

The important role that mathematics and science have to play in national priorities has 
resulted in the provision of two important focal points, national centres focused on the 
teaching of science and mathematics. Although both organizations have the same aims 
of supporting the professional development in the teaching of their respective subjects 
they operate quite differently. The National Science Learning Centre80 (NSLC) under 
the same roof as the National SREM Centre is geographically situated in the North of 
England and has facilities to host professional development courses as well as an 
administrative centre which coordinates the work of five regional Science Learning 
Centres funded by the government, managed by Myscience.co Ltd and run by various 
organisations centres: 

◦ regional Science Learning Centre Consortium London and the South East. The 
University of Hertfordshire 

◦ regional Science Learning Consortium Central England: The University of 
Hertfordshire 

◦ regional Science Learning Centre Consortium South West: Myscience.co Ltd 

                                            
80https://www.sciencelearningcentres.org.uk/ 
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◦ regional Science Learning Centre Consortium Derbyshire,Yorkshire, the Humber 
and the North East:  Sheffield Hallam University 

◦ regional Science Learning Centre Consortium North West: Myscience.co Ltd 

Together this network provides a range of opportunities for science teachers to engage 
with professional development in science teaching with funding that facilitates schools 
releasing staff to attend. In contrast the National Centre for Excellence in Teaching 
Mathematics (NCETM81) is a “virtual” centre with a web-based portal providing an on-
line a focal point for mathematics teachers to find materials/resources and CPD 
opportunities made available by charter-marked providers. This is coordinated by a 
small group of staff with regional coordinators providing a point of contact for schools 
and colleges. In contrast to the NSLC and its regional network the NCETM has no 
dedicated buildings operating entirely on-line with staff either visiting schools / colleges 
or organising meetings at premises it hires for the occasion. The NCETM also funds 
research into effective teaching of mathematics with this mainly small-scale and carried 
out by collaborative networks of teachers often working with HEI staff.  

The developing role of the NCERTM is perhaps best elicited by their own statements 
regarding current and future priorities: 

The NCETM - present 

The NCETM supports teaching schools and other improvement agents in their 
work with schools, colleges and teachers across England. The new NCETM is a 
consortium managed by Tribal Education in partnership with Myscience, 
Mathematics in Education and Industry (MEI), and the Institute of Education, 
University of London (IOE); it is funded by the Department for Education (DfE). 

It provides and signposts high quality CPD resources to teachers, mathematics 
education networks, HEIs and CPD providers throughout England. At the same 
time, the National Centre encourages schools and colleges to learn from their own 
best practice through collaboration among staff and by sharing good practice 
locally, regionally and nationally. It liaises with both the Further Mathematics 
Support Programme (A Level) and the LSIS STEM Support Service to ensure a 
coherent offer across the FE sector. 

                                            
81 www.ncetm.org.uk 
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This collaboration takes place virtually through the NCETM portal and face-to-face 
through a regional network of established CPD network meetings that are now 
self-sustaining, but facilitated by the NCETM. 

The Centre funds and publishes research into effective mathematics teaching 
practices and CPD. Teacher Enquiry in the classroom is supported by the Centre 
and findings are shared via the portal. Research both informs the NCETM’s 
strategy and acts as a form of CPD in its own right. 

Many of the aspects of the old NCETM continue. The highly recognisable NCETM 
brand will be seen at the forefront of its work, as will many of its features such as: 

• online support for professional development provided through the Personal 
Learning Space and tools 

• the portal resources such as the sector magazines 

• online development modules 

• support for providers of CPD through the CPD Standard and the directories of 
provision. 

The NCETM – future 

In supporting teaching schools and other improvement agents with their work the 
NCETM will, in particular, be providing: 

• modules of online support for specialist leaders in education 

• a programme of events for improvement agents (from teaching schools and other 
CPD providers), focusing on providing professional development, with separate 
programmes for primary and secondary mathematics. These programmes will 
consist of a 24-hour residential event, followed by an interim task to be completed 
in-school, and ending with another 24-hour residential event. Those completing 
the programme will be accredited and will be qualified to provide their own training 
to schools directly. The first cohort will take place in May/June 2012 and it is 
intended that at least 300 delegates will benefit from this programme in 2012-13 

• support for head teachers of teaching schools 

• support for mathematics lead schools 
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• exemplification of the new teaching standards with respect to teaching 
mathematics 

• aid in the consultations regarding the new National Curriculum 

• amending the Self-evaluation Tools to take into account potential changes to the 
National Curriculum 

• Teacher Enquiry funded projects to continue, with a specific emphasis on 
supporting the work of teaching schools, and with arithmetic, algebraic and 
geometric proficiency. 

Both centres of excellence through their web presence support e-communities of 
teachers providing space for discussion across the full range of teaching issues in the 
different disciplines. 

Of general and emerging concern in relation to the new emerging models of diversity in 
school types and governance is the lack of coherent provision of professional 
development and with the lack of the communities that Local Authority management of 
schools provided the potential lack of collaboration between schools. To some extent 
the latter is being redeveloped through new alliances that are being developed but there 
is still an issue of lack of strategic funding for professional development. Due to the 
disbursement of funds directly to schools each school is able to control its own  

 
6. Classroom implementation 

6a. Policy direction of travel 

Many of the proposed policy directions and changes that are identified above have, at 
the classroom level, had little impact on the day-to-day experience of school students, 
mainly because of the timescales required for enactment of policy changes across large 
systems such as education. However, day-to-day teaching is often slow to change and 
the current Secretary of State for education repeatedly argues that teachers should be 
in charge of all aspects of the curriculum (see for example a speech devoted to this at 
https://www.gov.uk/government/speeches/michael-gove-speech-to-teachers-and-
headteachers-at-the-national-college-for-teaching-and-leadership ). 
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This is somewhat at odds, however, with his speech of September 201382, in which he 
argues strongly against discovery/inquiry teaching methods and those who attempt to 
make learning have relevance to students’ lives: 

… there has also been an emphasis on teachers having to put their own learning 
aside so that work is ‘relevant’ to the students. This has resulted in the dumbing 
of educational material down to the level of the child - with GCSE English papers 
that ask students about Tinie Tempah, or Simon Cowell - rather than 
encouraging the child to thirst after the knowledge of the teacher. 

I believe that we need to move away from these approaches to education - I 
would call them pedagogies but they don’t leave much place for the pedagogue - 
towards an education system which believes, right from the early years, in the 
importance of teaching. 

Because schools are - above all - academic institutions. We need teachers to 
actively pass on knowledge, organised in academic disciplines such as physics 
and history - to introduce children to precisely those areas of human thought and 
achievement which they are most unlikely to discover or understand on their 
own. 

Children naturally learn to talk; they do not naturally learn to read, or to play the 
violin, or to carry out long division. 

The most impressive scientific evidence on how children learn - from experts like 
Paul Kirschner, Richard E Clark and John Sweller - all points towards the 
importance of direct instruction. Their work on ‘why minimally guided teaching 
techniques do not work’ is hugely powerful. 

Perhaps most telling of the Secretary of State’s view of the ideal in teaching is his 
statement that….”We need teachers to actively pass on knowledge, organised in 
academic disciplines”. Of course, this is somewhat problematic in terms of the value 
that MaSciL places on inquiry that builds on the work of PRIMAS and which it defines in 
the following way: 

Inquiry-based learning aims to develop the inquiring minds and attitudes that are 
required to cope with an uncertain future. Fundamentally, IBL is based on students 
adopting an active, questioning approach. Students inquire and pose questions, 

                                            
82https://www.gov.uk/government/speeches/michael-gove-speaks-about-the-importance-of-teaching 
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explore and evaluate, and the problems they address are relevant to them. 
Learning is driven by open questions and multiple solution strategies. Teachers 
are proactive, supporting struggling students and extending those that are 
succeeding through the use of carefully chosen strategic questions. They value 
students’ contributions, including their mistakes, and scaffold learning using 
students’ reasoning and experience. In the classroom there is a shared sense of 
purpose and ownership. 

 
 
6b. Classroom practice: Inquiry 
In analysing TIMSS videos of lessons researchers (Stigler and Hiebert, 1999) pointed to 
how lessons in different countries can be characterised by reference to a ‘cultural script’ 
(Wierzbicka, 1999) that sets out the cultural expectations of what one might expect a 
lesson to be in a certain country. Students, teachers and indeed parents and the wider 
community have some expectations of the form of a mathematics or science lesson: 
whilst there are some expectations about school lessons in general there are also 
expectations about lessons in different subjects. The work of Stigler and Hiebert and 
colleagues points to differences between mathematics lessons in America and Japan 
identifying a “typical’ lesson structure in each country. Particularly pertinent here are 
their observations that the American script typically involves an acquisition followed by 
application phase, in other words teacher exposition followed by student practise of 
skills and techniques they have just observed. In contrast they point to Japanese 
lessons typically involving students being engaged in working in a sustained way on one 
or two problems specifically designed to address the understanding of specific 
mathematical content. Periods of student work (either as individuals or in pairs / small 
groups) are interspersed with whole-class discussion of emerging understanding). They 
carefully frame their descriptions by pointing out that of course every lesson is 
individual, but lessons on the whole tend to follow such an identifiable cultural script. As 
Brousseau (1997) suggests, over time such scripts result in what he terms the didactical 
contract, which sets implicit expectations about what it means to take part in a 
mathematics or science lesson. Attempting to vary this contract, for example by 
introducing new or innovative pedagogies, can prove difficult for teachers particularly for 
individuals if they are running counter to expectations that have become embedded in 
the day-to-day practice of a school. 
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What then, are the cultural scripts of mathematics and science lessons in England? 
Again, warning that it is dangerous to characterise all lessons by all teachers as being 
similar, or indeed as having certain common characteristics it is possible to identify a 
cultural script for both mathematics and science lessons in English classrooms.  

Mathematics lessons in Primary schools have been greatly influenced by the National 
Numeracy Strategy which from 1996 onwards developed, as the National Numeracy 
Project, support for teachers in Primary schools with their teaching of mathematics 
especially in the domain of number. Following what was perceived as a successful 
intervention in the Primary school sector by setting out clear expectations and 
supporting lessons down to the detail of lesson plans the Key Stage 3 strategy took a 
less directive approach in supporting Secondary School teachers in acknowledgement 
of their more secure subject knowledge. In Primary Schools in mathematics therefore, 
as Ofsted (2008a) identifies, lessons are now often structured in three or four phases. 
Following an introductory phase where the teacher outlines to the whole class the 
intention of the lesson, pupils often work in groups organized by attainment with tasks 
differentiated accordingly. After working on maybe one or two tasks in groups the whole 
class often reconvened to summarise what had been learnt. 

In primary science, there has been no equivalent standardizing pedagogy as there has 
been in mathematics, although the National Curriculum documents provide non-
statutory guidance.  For many primary schools the first appearance of science as a 
separately identifiable subject came with the introduction of the National Curriculum in 
1989.  A feature of this curriculum was its emphasis on the enquiry-based nature of 
science.  The Statutory Orders of the National Curriculum (DES,1989) expected 45% of 
science curriculum time devoted to ‘exploration of science’ and 55% devoted to 
acquiring ‘knowledge and understanding’.  Subsequent National Curriculum documents 
have renamed the ‘exploration’ component ‘investigations’ and ‘scientific enquiry’.  The 
pedagogical requirements of teaching the exploration of science, and indeed the 
knowledge and understanding components, placed severe demands on many primary 
teachers, and since this time there has been a strong and fairly coherent effort to 
improve the scientific understanding and pedagogical content knowledge base of 
primary teachers in science.  In the 1990s all 4 year initial teacher education courses 
were required to contain no less than100 hours of science pedagogy, and at the same 
time the government funded a series of 20 day secondments onto a science course for 
one teacher from every primary school in England.  Other initiatives followed.  A recent 
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review by Ofsted found that science lessons in primary schools are rarely 
‘unsatisfactory’ and in a good proportion of lessons there is a strong focus on enquiry as 
a central pedagogical strategy.  

Science will be found as an identifiable subject within the curriculum of most primary 
schools.  Typically it will be one session per week of 1.5h to 2h, occupying around 10% 
of curriculum time.  Lessons would almost always begin with some sharing of the 
learning outcomes and these are often revisited at the end of the learning episode. The 
science teaching is likely to be set within what teachers would call ‘meaningful contexts’, 
which might include ‘family’, ‘our locality’ or ‘keeping healthy’.  Practical activity would 
be a strong feature of the curriculum experience with most lessons being ‘hands-on’ and 
many lessons engaging pupils in collecting, sorting, observing, measuring and 
recording.  Much of this work would be under the close direction of the teacher who 
would provide structured guidance on how to carry out the task and how it should be 
recorded.  Writing frames are often used to provide structure to the pupils writing.  
Teachers are often likely to draw connections with other curriculum areas when the 
opportunity arises through science lessons. 

A major impact made by the National Strategy in mathematics in influencing the cultural 
script for Secondary school lessons was formalising the idea of the “three-part lesson”. 
That is, a brief “starter” activity that mobilises students in mathematical thinking (often 
involving mental mathematical activity), followed by a main part of the lesson which is 
often of the form acquisition followed by application as in the typical US lesson, with a 
final plenary activity in which the whole-class might make a quick if not superficial 
assessment of their progress against the objectives of the lesson. In the spirit of 
promoting a reform agenda the inspectorate criticise this prevalent script, but are keen 
to recognise when and where in implementation it works well: 

“When this approach was used well, teachers developed pupils’ understanding of why 
the method worked through explanations and activities. They selected a suitable range 
of questions so that pupils developed the necessary breadth of skills and understanding 
of the applicability of the method” (Ofsted 2008a, p. 16). 

On the other hand, Ofsted mathematics reports often express concerns about how 
exposition often denigrates to the transmission of rules and procedures that students 
are expected to remember and apply without relational understanding (Skemp, 1976), 
which militates against students having the skills necessary to take their learning of 
mathematics forward effectively. 
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At secondary level, enquiry in science has a long pedigree in England, though it has 
never been adopted on a wide scale. Science curriculum development before the 
National Curriculum sought to privilege an inquiry focus in order to break the mould of 
transmissive science teaching prevalent in the 1960s. Chief among these initiatives 
were the Nuffield Science projects83 which had a powerful influence on the discourse of 
science education in schools, and on subsequent curriculum development initiatives.  

 

However, in the context of high-stakes assessment, enquiry has been more latterly 
introduced and practised as a narrow strategy, an activity where the purpose is directed 
away from the practise of science by pupils, towards the consolidation of material 
didactically introduced. ‘In some schools, practical work is too heavily directed by 
teachers and there is too much reliance on work sheets. In these circumstances, 
practical activities are often used to illustrate points rather than to give pupils the 
opportunity to plan and conduct their own investigations’. (Ofsted, 2008b) 

More specifically, at KS4, recent developments in the cultural script involve a formulaic 
and narrow understanding of science as enquiry. “GCSE science has presented a view 
of scientific method based around planning, obtaining evidence, analysing/drawing 
conclusions and evaluating”. Science in the form of this ‘procedural knowledge’ in 
relation to enquiry / scientific method is reduced to pupils’ ability to ‘jump through a 
series of pre-determined hoops and to do so in an ever narrowing range of contexts’ – 
most commonly, ‘investigating the rate of reaction between marble chips and acid’. This 
gives rise to a hypothesis: that many pupils disengage from science because ‘they are 
not given an opportunity to see it as a creative and exciting subject’ (Myths about 
Science, National Strategies). 

The introduction of the Assessment of Pupil Progress at KS3 has influenced teachers’ 
priorities in the classroom, with more time given to work aimed directly at the ‘five skills’ 
as they are often understood; Thinking scientifically, Understanding the applications and 
implications of science, Communicating and collaborating in science, Using 
investigative approaches and Working critically with evidence.  This re-focusing of the 
assessment criteria, as in KS4, has had the effect of moving teachers away from 
learning activity concerned with obtaining scientific data from experiments to more 
critical evaluation of scientific evidence and consideration of the ‘institutions of science’. 

                                            
83See http://www.kcl.ac.uk/depsta/iss/archives/collect/1nu30-0.html for a list of useful sources 
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In mathematics and science, therefore, common pedagogies in secondary schools often 
exclude student enquiry of the type that PRIMAS advocates as providing important 
experiences for students to support both understanding for learning and positive 
dispositions towards mathematics and science. On the other hand whilst pedagogies in 
primary schools at first sight seem better able to support such learning here teacher 
subject knowledge is less well developed to be able to sustain and direct effective 
student enquiry. The inspection evidence therefore points to a need for the development 
of Primary school teachers’ mathematical knowledge and the pedagogic practices of 
secondary teachers. 

 
6c. Vocational education 
Vocational education might be considered deeply problematic and with a troubled 
history in England. In discussion of this it is important to distinguish between vocational 
and pre-vocational courses. During compulsory schooling pupils have little opportunity 
to be involved in any courses that are vocational. Above all study of academic subjects 
is highly prized and as the extracts of the speech of the Secretary State for Education 
above elicit this is considered at a political level it is best to maintain this focus. 
Vocational courses are almost without exception not available in pre-16 education and 
there are no vocational schools. Post-16 vocational education is available in Further 
Education Colleges: MaSciL is not concerned with education in this non-compulsory 
phase. 

Fundamental to problems with pre-vocational education courses that have over the 
years seeped into compulsory school provision is the issue of parity of esteem for (pre-
)vocational qualifications when considered alongside traditional academic qualifications. 
Again, the Secretary of State for Education, made his views clear on such issues in a 
speech in which he tackled the question, “What does it mean to be an educated 
person?” in May 201384. 

But the central problem with vocational education was never addressed.  Many 
vocational qualifications were not respected because they were not as rigorous 
as academic qualifications. Genuinely high quality technical and vocational 
courses – such as the apprenticeships offered by organisations such as BAE or 
Rolls-Royce – have always been over-subscribed. Colleges which offer 

                                            
84https://www.gov.uk/government/speeches/what-does-it-mean-to-be-an-educated-person 
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genuinely demanding courses in areas which the economy needs such as 
cooking or construction enjoy no shortage of applications.    Sadly, however, 
there have been far too many qualifications which were badged as vocational 
which were of marginal value to the students who acquired them. As Alison Wolf 
pointed out in her ground-breaking report on vocational education85 – far and 
away the best thing ever written on the subject – under the last Government 
hundreds of thousands of students received little or no benefit from vocational 
qualifications which had little or no labour market value. 

The last Government lied to students. It told them the courses they were studying 
would prepare them for the world of work. It congratulated itself on the number 
securing passes. But the truth, as Professor Wolf pointed out, was that. “Many of 
England’s 14-19 year olds” did not “progress successfully into secure 
employment or higher level education” because they had been denied “the skills 
that will enable them to progress”.   Many of these qualifications were judged as 
“worth” two or more GCSEs but they had no proper, rigorous, external 
assessment and required no demonstration of mastery of any skill directly 
applicable to the workplace.   The only way to rescue vocational education from 
its devaluation has been to make vocational qualifications more rigorous. That is 
what we have done – following Professor Wolf’s lead by counting only rigorous 
vocational qualifications in school performance tables, making apprenticeships 
more demanding and introducing a new – explicitly aspirational – measure of 
vocational accomplishment: the technical baccalaureate.   I apply to vocational 
education the same principles I apply to academic education – we should be 
setting expectations higher, demanding greater rigour, applauding genuine effort. 

These passages need some careful contextualization. First of all, almost throughout the 
reference is to vocation education and qualifications in the main pre-vocational 
qualifications are being referred to. These focus more on underpinning knowledge, 
ideas and understanding rather than work place specific competence. Over the last 10 
years or more such qualifications, although primarily and initially designed for use with 
post-16 students have increasingly been used alongside traditional academic 
qualifications (GCSEs) in the last years of compulsory schooling. Because of this 
‘equivalence’ in points scores (in comparison with academic qualifications) allocated to 
school performance measures were established and this had the effect of increasing 
                                            
85https://www.gov.uk/government/publications/review-of-vocational-education-the-wolf-report 

http://www.mascil-project.eu/
https://www.gov.uk/government/publications/review-of-vocational-education-the-wolf-report


 

 
 

177 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

their popularity with schools as they sought ways by which to improve their points 
scores that contribute to school league tables. It is this issue to which the Secretary of 
State refers here. Schools in pursuit of ever higher league table positions increasingly 
turned to these qualifications for use with students, often promoting them at the 
expense of concern about individual students’ needs. 

In the government’s response86 to the Wolf Report on vocational education, of relevance 
to the pre-16 compulsory school sector are the following statements (again referring to 
pre-vocational rather than vocational qualifications): 

Young people aged 14-16 must have a broad and balanced education that 
provides the foundation for further learning. We want the vast majority of 14- 16 
year olds to be taught an academic core, which can then be supplemented by a 
vocational element. We agree with Professor Wolf that allowing young people to 
specialise too soon narrows their choices and limits their chance to secure further 
learning and employment in the longer term. 

Pupils must be offered vocational qualifications that are valuable, respected and 
support progression to further learning and skilled jobs. We therefore agree with 
Professor Wolf that we should clearly and simply recognise through performance 
tables those vocational qualifications which are most appropriate for the vast 
majority of 14-16 year olds, and which are comparable in terms of rigour of content 
and assessment to other qualifications that will count in the tables. 

We want 14-16 year olds to do vocational qualifications that are comparable with 
the best academic qualifications in terms of content, assessment, and 
opportunities to progress. We will identify the best vocational qualifications for this 
age group and will recognise them in performance tables. In this way we will break 
free from the old equivalency based performance tables and include only a set of 
clearly defined vocational qualifications which have the greatest benefit for this 
age group. Preferred qualifications for this age group will: 

◦ Have rigorous assessment, including a percentage of external assessment;  

◦ Provide good progression opportunities to Level 3;  

◦ Be in subjects which are recognised by employers and higher   education;  

                                            
86https://www.gov.uk/government/news/government-publishes-response-to-the-wolf-review-of-vocational-education 
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◦ Offer rigour, breadth and depth;  

◦ Be of an appropriate size to complement the academic core for the   majority of 
students.    

Thus the government’s intentions are again clear: that in compulsory schooling most 
pupils will follow primarily academic courses: the use of vocationally oriented courses 
and qualifications in schools is to be restricted. In doing so the stated intention is to 
attempt to provide higher status to pre-vocational qualifications by restricting them in 
number and exercising more in the way of quality control than previously. They go on to 
provide details of their course of action: 

We will consult with employers, schools, colleges, higher education, and other 
experts …. in order to refine the attributes of the best vocational qualifications for 
14-16 year olds.   At the same time as incentivising take up of these key 
vocational qualifications, we are clear that young people must take the 
qualifications that are right for them. We want schools and colleges to be free to 
choose whatever qualifications they identify as most appropriate for particular 
students and will enable them to progress, whether they are recognised in the 
performance tables or not. This may be appropriate where a student has a 
particular commitment to a specialisation like drama or music, or for those young 
people who may not be able to complete a full GCSE programme immediately 
(for example those with English as a Second Language). The most important 
thing is that the choice of course or qualifications is driven by what is best for the 
pupil, not the performance table score.  

In recognition that young people are often not well-prepared for entering the world of 
work and may lack many skills the government, whilst prioritizing academic 
qualifications, does recognize that there is a need to strengthen what vocational 
education there is in schools. One way of doing this has been a relaxation of rules about 
who can teach and the qualifications that are required of them. This allows the 
possibility of schools employing experts directly from a desired field of employment. 

The earlier mentioned different new school types are also part of the current 
government’s policy priorities in support of promoting school-industry/business links. 

We believe that it is right for young people to have a choice as to where they take 
their education. That is why we are supporting the creation of University 
Technical Colleges (UTCs), which offer full-time technically-orientated courses, 
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with clear progression routes into higher education or further learning in work, 
including apprenticeships. Studying in UTCs provides opportunities for young 
people to integrate academic study with practical learning, studying core GCSEs 
alongside technical qualifications. UTCs specialise in subjects which need 
modern, technical, industry-standard equipment, such as engineering and 
construction, and teach these disciplines alongside business skills and the use of 
ICT. In the March 2011 Budget, Government committed to establishing at least 
24 UTCs by 2014. 

We are also keen to see many more Studio Schools across the country, an 
innovative new model of 14-19 provision delivering project-based, practical 
learning alongside mainstream academic study. Students work with local 
employers and a personal coach and follow a curriculum designed to give them 
the employability skills and qualifications they need for work or further education. 

In addition to providing opportunities for a very restricted proportion of the school 
population to enroll in these schools that have very clear and distinctive links with 
industry and business the government also has promoted the practice of some 14-16 
year-olds being able to take some pre-vocational courses based in local FE Colleges 
alongside the traditional academic programmes in school. 

For some young people at age 14, college will offer a better learning option than 
schools, subject to ensuring that appropriate safeguards are in place. This will 
enable them to access good quality vocational provision, alongside the core 
academic Key Stage 4 programme. Students are currently able to enrol in 
colleges pre-16 and we want to see more young people being offered this 
opportunity. We will communicate this to all schools and colleges directly. 

In September 2012 the statutory requirement that every young person aged 14-16 had 
a brief period of ‘work experience’ by attending a workplace to gain experience of day-
to-day aspects of work place activity was withdrawn, in line with the recommendations 
in the Wolf Report. The Report also recommended that post-compulsory education 
students should have an improved experience of work experience in ways that might 
improve their employability skills87:   

 

                                            
87http://www.education.gov.uk/schools/teachingandlearning/qualifications/b00223495/post-16-work-exp-enterprise-

educ 
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PART 2: EMERGING ISSUES FOR REFLECTION  
In this section we explore briefly some issues that are important in relation to achieving 
widespread uptake of inquiry-based mathematics and science learning: promoting 
equity in relation to gender, the scope of students’ achievement and the promotion of 
entrepreneurship. These themes are intricately interwoven across policies that have 
been discussed in the first section of this report although often not explicit. Outcomes 
due to policy implementation and enactment in relation to themes such as these may, of 
course, be uncertain in relation to any one particular policy. However, as policies 
interact, becoming part of the fabric of education at different times and with different 
time-scales, consequences, often unintended, are almost certainly likely to be unknown 
and unforeseen. 

In England, these particular issues currently have a relatively low profile in policy circles, 
although they remain of interest to educators, educationalists and researchers. 

i. Gender equity 

It is well-known that certain areas of study in the sciences and technology prove more 
attractive to males than females. Stark evidence is provided of this by scrutiny of 
participation data at A-Level (post-compulsory qualifications often taken at age 18/19 
just prior to university entrance). 

Subject Male Female 
Biology 26988 36951 
Chemistry 26988 24830 
Physics  28190 7379 
Mathematics 53435 34625 
Computing 3513 245 
Participation in science subjects by gender (source: http://www.jcq.org.uk/examination-
results/a-levels/a-as-and-aea-results-summer-2013 ) 
 

Although there are clearly gender-stereotyped patterns of participation achievement 
rates are less problematic. According to the Eurydice report88, there is a gender gap with 
girls outperforming boys. In maths, which was traditionally a subject where boys 
performed slightly better than girls, this trend has now been reversed. Girls perform 
                                            
88 http://www.nfer.ac.uk/shadomx/apps/fms/fmsdownload.cfm?file_uuid=67EB886D-C29E-AD4D-00A3-

6752B523AE2E&siteName=nfer 

http://www.mascil-project.eu/
http://www.jcq.org.uk/examination-results/a-levels/a-as-and-aea-results-summer-2013
http://www.jcq.org.uk/examination-results/a-levels/a-as-and-aea-results-summer-2013


 

 
 

181 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

slightly better than boys in maths throughout compulsory education. The gender gap in 
the sciences has traditionally been very small. 

In contrast, the PISA report states that ‘In mathematics .. the gap in favour of boys in 
the United Kingdom, is second highest after Chile among OECD countries (OECD 
average gap is 12 score points)…. In science, boys outscore girls by 9 score points.’89 
This issue is not a policy concern at present. 

The National Curriculum in England suggests that teachers should take account of their 
duties under equal opportunities legislation that covers disability, race, religion or belief, 
sex and sexual orientation.90 

National policies for tackling gender issues fall under the Sex Discrimination Act. 
Section 22 of the Sex Discrimination Act 1975 states that it is unlawful for the 
'responsible body' of an educational establishment to discriminate on grounds of sex.  

Specific guidance is given in terms of careers advice to teachers. For example, the 
Equality Advisory Support Service offers a toolkit for teachers, which is ‘A set of free 
online education resources to help deliver careers and equality-related learning to Key 
Stage 2 students in England, developed with the help of careers experts and teachers 
and tested in primary schools.] 91 

The areas of focus for teachers’ professional development tends to be decided at the 
school, departmental or individual level. It could be that gender issues is a topic that is 
chosen to focus on. The need to challenge gender stereotypes in subject choice and 
careers advice is recognised as a key issue. Guidance for schools on the gender 
equality duty includes advice on the challenges in the provision of Information, Advice 
and Guidance (IAG) and the role of schools in IAG delivery. Other initiatives provide 
support to encourage women into science careers, such as the UK-wide Women into 
Science and Engineering (WISE) campaign. The WISE campaign collaborates with 
industry and education to encourage UK girls of school age to value and pursue STEM 
or construction related courses in school or college, and to move on into related 
careers. There is no specific training in IBL offered to combat inequities in participation 
due to gender. 

                                            
89http://www.oecd.org/pisa/pisa2009keyfindings.htm#Country_notes 
90https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/210969/NC_framework_document_-

_FINAL.pdf 
91 http://www.equalityhumanrights.com/advice-and-guidance/a-free-primary-careers-education-resource/ 
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ii. Student achievement 

In general, it seems that UK students perform poorly in international tests such as PISA. 
According to the PISA report, ‘Viewing the United Kingdom school system through the 
prism of PISA’92 

In mathematics, 20.2% of students do not reach the baseline of Level 2 and are thus 
only capable of answering questions involving familiar contexts and where all relevant 
information is present and the3questions are clearly defined (OECD average is 22.0%). 
In science, the proportion of students below Level 2 on the PISA science scale is at, 
15%, below the OECD average of 18% and in fact has declined slightly from 17% in 
2006 (Table V.3.5 in the PISA 2009 report). (p.4). It goes on to say that ‘socio-economic 
disadvantage has a strong impact on student performance in the United Kingdom: 14% 
of the variation in student performance is explained by students’ socio-economic 
background (OECD average 14%) (p. 5).  

These results are also reported in, for example, the report by Jerrim and Choi ‘The 
mathematics skills of school children : How does England compare to the high 
performing East Asian jurisdictions?.93 

These scores in international tests have a major impact on policy rhetoric. As a result 
over years there has been an increasing emphasis and focus on improving pupil 
achievement. This has led to a climate in which schools, teachers and pupils are 
constantly measured, monitored and set targets. Fundamental to the performativity 
culture in which education is now immersed is national testing and assessment.  

Although not introduced alongside the National Curriculum it was not long before 
students were assessed in the core subjects at the end of each key-stage, that is at 
ages 7, 11 and 14 (for the first time in 1991, 1995 and 1998 respectively). These 
assessments against National Curriculum statements of attainment allowed student 
progress to be measured towards the traditional end-of-compulsory schooling 
assessment known as the General Certificate of Secondary Education (GCSE) at age 
16. The GCSE examinations lead to qualifications for students in a wide range of 
subjects: this is in contrast to national tests that whilst ostensibly measuring pupil 
attainment are in reality used as measures of school performance. GCSE qualifications 
are used to support progression to either further study or employment. Although 
                                            
92 http://www.oecd.org/pisa/pisa2009keyfindings.htm#Country_notes 
93 http://repec.ioe.ac.uk/REPEc/pdf/qsswp1303.pdf 
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students receive the results of their national tests and they influence within-school 
setting94 for different subjects, perhaps more importantly students’ levels introduce an 
element of accountability into the school system with aggregated data being made 
public, purportedly to inform parental choice of schools which in reality is heavily 
circumscribed by the location of where families live. From the outset the publication of 
such data has been used by local press/media to inform “league-tables” of performance 
with GCSE results in secondary schools being used to provide a single headline figure 
of performance. Without explaining here the intricacies of test performance data made 
public it is important to note that mathematics (alongside English) has since 2006 been 
given an enhanced role to play in the secondary school’s headline figure. Put simply, 
only those pupils who gain a high GCSE grade in mathematics and English plus three 
others are counted as being successful. The consequence of this has been to put 
increased pressure on schools to ensure their pupils achieve a high grade in 
mathematics (in many schools more pupils gain a high grade in GCSE English than 
mathematics so that mathematics can be seen as a limiting factor on school 
performance). Although science95 is not in such a high profile position this is non-the-
less considered an important high status GCSE (or in the case of most pupils a double 
award GCSE) to obtain. 

Assessment at age 7 is now carried out by the pupils’ teachers, and has been 
withdrawn altogether at age 14. 

Schools are under intense pressure to make sure they have increasingly high scores in 
key measures of performance and inspection and this would be considered by policy-
makers as the single most effective way of driving up standards. 

A wide range of pupils have special educational needs, many of whom also have 
disabilities. Lessons should be planned to ensure that there are no barriers to every 
pupil achieving. In many cases, such planning will mean that these pupils will be able to 

                                            
94 Although students attend a comprehensive primary or secondary school there is an element of 

differential education either by group work in primary school or pupils being timetabled in classes that 
are based on ability in secondary school. 

95 In England with the introduction of a National Curriculum an integrated approach to science was 
introduced with the expectation that students would follow a balanced science curriculum that brought 
together the separate disciplines of physics, chemistry and biology with scientific method as a focal 
and integrating feature. In secondary schools therefore the vast majority of students follow courses 
leading to a double award in GCSE science taught by science teachers who will themselves have 
specialised in one of the separate disciplines in their own education post-16. 
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study the full national curriculum. 
(Department for Education, 2013, p. 8) 

The areas of focus for teachers’ professional development tends to be decided at the 
school, departmental or individual level. It could be that low achievement is a topic that 
is chosen to focus on, but this is very likely to be framed in terms of ‘making the grade’ 
rather than how to support the pupil as learner. IBL would most likely not be considered 
as the most effective way of improving achievement, particularly as we move to a 
curriculum that is knowledge based. There is therefore no specific training in IBL, and is 
often low-priority except where it is valued by individual teachers. 

 

iii. Promotion of entrepreneurship 

Entrepreneurship does not sit comfortably in a curriculum that is focussed on acquisition 
of knowledge organised around traditional academic subjects. However aspects of 
Enterprise Education are taught as part of Personal, Social and Health and Economic 
Education. This subject is not itself compulsory for schools to teach, but is taught in 
most schools and is then compulsory for pupils.96 

To support enterprise in schools the government is enhancing online resources for 
teachers at the Enterprise Village and promoting the recruitment of 2 500 local 
enterprise champions through the Inspiring the Future website.97 

A Guide to Enterprise Education for Enterprise Coordinators, Teachers and Leaders at 
Schools, published in March 2010, provides examples of the way in which enterprise 
capability and entrepreneurial thinking may be incorporated into the ethos and operation 
of schools.98. There is no specific training in IBL in relation to teaching this. 

 
Implications for Mascil (England)  

As this report highlights there is much policy change at present, across all aspects of 
the governance of education: school systems, structures and governance, curriculum 
and qualifications, initial teacher and continuing teacher education. Policy change in any 
one of these areas might provide sufficient challenge for the implementation of a project 

                                            
96 http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/135EN.pdf 
97 See footnote 7 
98 See footnote 7 
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such as MaSciL that seeks to bring about change in the learning experiences of pupils 
in mathematics and science. With change across all areas at the same time the 
challenge is potentially immense. On the other hand at a time when everything ‘is up in 
the air’ there is also the potential to find new ways of working that exploit as far as 
possible new potentials for change and improvement. The team at Nottingham is well 
positioned to take advantage of change as they are active across many of the areas we 
have identified. To provide two brief examples: the team has contributed substantially to 
the new formulation of the National Curriculum in mathematics providing expertise in the 
specification of problem solving; the team has funding to run in parallel a project that will 
explore the sustainability and scalability of a new model of professional learning through 
high quality lesson study informed through collaborative work with colleagues in Japan. 

The table below indicates the major areas of policy change as identified and elaborated 
in this report and identifies how the MaSciL team might tackle the issues. In attempting 
to consider how best to tackle the challenges that each policy initiative provides 
attempts have been made to seek synergies across work in the project and with other 
initiatives the team is working on in this period as well as considering staff expertise and 
the networks of support on which they can call. 

Issue MaSciL response 

School systems and structures 

New systems of school governance 
support a wide range of school types with 
policy promoting the development of 
academies and in favour of chains or 
consortia of academies focused on 
schools judged to be outstanding. 

A small number of schools designated as 
University Technology Colleges and 
Studio Schools have innovative features 
and curricula that are supportive of 
students working in ways that support 
links with the world of work and maybe 
less so support inquiry learning. 

New models of collaboration are being 

 

There are opportunities to develop new 
partnerships with alliances of schools. 
This is already underway in relation to 
other projects we work on. For example, 
in researching curriculum innovation in 
projects such as MAP, Bowland/Nuffield 
and FasMed. 

Some of these partnerships provide the 
potential for working with new 
communities focused on professional 
learning that can be supported by the 
MaSciL professional learning toolkit 
alongside the toolkit that will be 
developed in the Nuffield Lesson Study 
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initiated by those charged with oversight 
of professional development in 
mathematics and science. For example, 
the NCETM is developing Mathematics 
Education Strategic Hubs that are based 
in   

project 
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National Curriculum and assessment 

The new specification of the 
curriculum in general is aimed to 
develop basic knowledge across all 
subjects. There is much policy 
rhetoric that favours a back-to-basics 
approach and which decries inquiry 
methods and attempts to connect 
learning with the reality of the worlds 
that students inhabit. This is often 
spoken of as ‘dumbing down.’ 

However, in the detail the new 
curriculum and particularly important 
the specification of assessment at 
age 16 (GCSE) which is 
acknowledged to drive the system 
due to it being key to the performance 
measures that rank schools in league 
tables, there are aspects that are 
supportive of inquiry approaches. 

 

Curriculum change always provides 
the potential to ‘sell’ professional 
development as providing appropriate 
up-skilling towards implementation. 

At a policy level it will be important to 
continue to promote problem solving 
and modeling in mathematics with 
awarding Bodies and pursue the work 
we have been doing in informing 
potential improvements in 
assessment in ths regard. 

The Nuffield Lesson Study project 
that supports the professional 
learning in the teaching of problem 
solving provides a parallel 
development and it will be important 
to look for overlap and synergies in 
work between the two projects. 

Initial Teacher Education 

Initial teacher education is shifting 
from its long-time and well-
established base in the universities to 
schools. There are many implications 
of such a change in provision, not 
least of which is the proliferation of 
those now involved in provision: 
leading to potential challenges of the 
‘reach’ of innovation of projects such 
as MaSciL. Also of concern is the 
potential for the profession to 

 

It will be important that the 
adaptability of the proposed 
professional learning toolkit of 
MaSciL will prove attractive through 
ease of use and appropriateness of 
content and approaches to the wide 
range of providers of ITE. This needs 
to be considered carefully at the 
design stage. 

The e-learning version of the 
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stagnate in terms of development 
with an apprenticeship model 
emerging where new entrants to the 
profession mimic ‘old hands’ who are 
considered expert. Schools are not 
necessarily sites of innovation. 

materials (WP5) may prove 
particularly helpful in this regard. 

Continuing professional development 
(cpd) 

With the allocation of funding direct to 
schools it is not clear how in the 
future schools will prioritise cpd in 
general and in mathematics in 
particular. 

 

Local Authority (LA) networks of 
subject teachers have been affected 
by the curtailment of LA activity. Many 
schools are now directly funded by 
central government and the LA does 
not have sufficient funding for the 
support activities it used to run. It is 
not only funding that is at issue but 
the lack of infrastructure to support 
cpd at a local level. 

New models of community and 
partnership are merging often 
focused around newly designated 
national Teaching schools. A new 
network of Mathematics Education 
Strategic Hubs (MESH) is being 
initiated and supported by the 
NCETM. 

 

This area is particularly unclear at the 
initial stages of MaSciL. However, the 
Nottingham team has been active in 
working with newly emerging 
communities of mathematics 
educators as supported by NCETM. It  

 

is important that these network 
connections are maintained. 

The funding that MaSciL will have 
available to support professional 
development activity will be most 
helpful given the likely squeeze on 
funding. 
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The Science Learning Centres 
continue to provide cpd in science. 

Classroom practice: inquiry 

The curriculum in its implementation 
does not in general prioritise inquiry 
teaching. Reasons for this are deep-
seated and firmly rooted in the 
didactical contract or cultural script for 
lessons in mathematics and science.  

Teaching approaches are not 
specified by curriculum documents 
but there is much rhetoric that inquiry 
methods are not appropriate in a 
knowledge rich curriculum. The 
inspection service Ofsted that 
regularly inspects and grades 
schools, on the other hand is 
supportive of active approaches to 
learning that promote conceptual 
understanding and active 
engagement. 

 

MaSciL has much expertise on which 
to draw and a national (and 
international)  reputation on which to 
build. Most recently in relation to 
inquiry learning the PRIMAS project 
ahs successfully worked with over a 
hundred teachers who act as 
ambassadors/multipliers using the 
PRIMAS materials to work locally with 
colleagues in introducing inquiry 
learning in their classrooms. 

Classroom practice: vocational 
education 

There is little, if any, expectation for 
mathematics and science in 
compulsory school education to  

 

connect with the world of work. There 
are no vocational schools. An 
academic curriculum for almost all 
students is favoured. 

 

Early inquiries have identified interest 
from teachers who wish to motivate 
the learning of mathematics and 
science for those pupils who seek  

some utility of purpose and 
application of knowledge when they 
learn what can often be quite abstract 
ideas. 

There is a wide range of materials 
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There are emergent new models of 
schools and curricula that for 
proportionately very few students 
prioritise connections with business 
and industry and favour thematic and 
project approaches to learning. 

from which teachers can draw if and 
when they adopt the MaSciL 
approach. 

Our current and developing networks 
and partnerships should ensure 
adequate ‘reach’ during the project.  

 

 

Resources from the UK that link mathematics and science to the world of work 

 
The Inspired Bus Company 
This resource from Siemens encourages students to explore the challenges facing bus 
designers when producing a bus for an urban environment and investigate how different 
solutions can be identified and evaluated 
http://www.nationalstemcentre.org.uk/elibrary/resource/9501/topic-1-the-inspired-bus-
company 
 
I Can See Clearly Now 
This resource looks at the effective use of low energy light bulbs and how they have 
enabled the waterfront at Durban in South Africa to be transformed. The first activity 
sets the scene by showing how lighting is not only a technical process but has a social 
impact too. It then presents students with the challenge of finding the best way of 
producing cheap and even illumination over an area. 
Students use the supporting information sheets to compare and contrast filament light 
bulbs and low energy light bulbs They then investigate energy transfer by using a power 
meter and a light meter to compare energy consumption and effect, displaying their data 
quantitatively using Sankey diagrams. 
Finally, students work in groups, generating ideas and using materials to devise a 
practical solution to design a reflector for a bulb that will produce most even illumination 
over a stipulated area with the bulb at a stipulated height 
http://www.nationalstemcentre.org.uk/elibrary/resource/9504/topic-4-i-can-see-clearly-
now 
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Picture This 
This resource from Siemens encourages students to think about medical diagnosis and 
how information can assist the doctor in being effective and accurate.  
Students are asked to suggest ideas about the characteristics of a useful image to 
support a medical diagnosis. They then look at the properties of sound, how sound is 
made and how sound travels as a wave.  
After exploring the idea that humans can hear sound within a certain range of 
frequencies and that other sounds (ultrasound) exist at higher frequencies, students 
then carry out a research task into how bats use high frequency sounds. Finally, they 
apply their knowledge to explain how ultrasound images are formed of the inside of the 
body. 
http://www.nationalstemcentre.org.uk/elibrary/resource/9509/topic-9-picture-this 
 
Go with the Industrial Flow 
This Mathematics Matters case study looks at how mathematicians can help industry to 
manage their use of fluids. Many industrial processes involve the complex movement of 
fluids, but predicting fluid behaviour can often be difficult. Mathematical models of fluid 
flow can help to improve manufacturing efficiency and reduce costs, whilst also enabling 
new applications of fluids within industry. The resource can be used by teachers to 
guide their students or shared directly with students to inform them about careers using 
mathematics. 
http://www.nationalstemcentre.org.uk/elibrary/resource/3755/go-with-the-industrial-flow 
 
Faster Formula One 
This Mathematics Matters case study looks at how Formula One teams use 
mathematical methods such as fluid mechanics and Navier-Stokes equations to 
improve performance. Every second counts in the fast-paced world of Formula One, so 
race teams use advanced mathematics to squeeze the best performance out of their 
cars. Computational fluid dynamics lets car designers quickly test out new ideas before 
deploying them on the racetrack.The resource can be used by teachers to guide their 
students or shared directly with students to inform them about careers using 
mathematics. 
http://stem.org.uk/rx5pa 
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Pod 2: Waste 
In this Nuffield Foundation resource students investigate whether recycling alone can 
mitigate the wastefulness of current industrial processes. They categorize waste into 
two main categories - natural materials which can be recycled through natural systems, 
and processed technical materials which cannot. Students learn that in order for 
technical materials to be reclaimed products need to be designed so that they can be 
easily recycled and dismantled. Groups of students are set the challenge of designing a 
'cradle to cradle' version of a familiar product. 
URL: http://stem.org.uk/rx4ao 
 
STEM Choices: Industry Focus 
This set of four profiles of UK industries give an overview of each one and is designed 
for students to gain an insight into careers available to people who have studied STEM 
subjects. The industries featured are the nuclear power, pharmaceutical, renewable 
energy and maritime industry. 
Each profile includes an overview of the main activities of the industry, including 
mythbusters; a number of case studies in which workers describe their roles and career 
paths; details of qualifications for entry to the industry such as apprenticeships and 
degree level study (including details of which universities offer appropriate courses); 
examples of specialisms; and websites and links to classroom resources. 
http://stem.org.uk/rx4hk 
 
An Energy Evolution 
This Mathematics Matters case study describes how mathematicians help to boost 
efficiency in the energy industry by mapping buried oil reserves. As oil supplies become 
harder and more expensive to reach, it’s essential that we maximise the yield from 
available reservoirs in any way possible. Mathematicians are contributing with a tool 
inspired by biological evolution that seeks out the best way to extract the oil. The 
resource can be used by teachers to guide their students or shared directly with 
students to inform them about careers using mathematics. 
URL: http://stem.org.uk/rx5p7 
 
Julian Ma: Pharmaceuticals from Plants Researcher 
Produced by Science & Plants for Schools (SAPS), these materials look at the work of 
the plant biologist, Julian Ma. Through seeing how natural and genetically-modified 
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plants can produce medicines, students gain a greater understanding of the career 
opportunities available in plant biology. 
Julian is Professor of Molecular Immunology and joint head of the Infection and 
Immunity Research Centre at St George’s Hospital Medical School in London. He 
specialises in ‘pharming’; the production of medicines by plants. 
The materials include full teacher guidance and student information sheets. These 
cover: 
 • careers case study and questions 
 • testing  herbs for antimicrobial properties 
 • questions on antimicrobial molecules 
 • comparing the antimicrobial properties of different herbs 
 • considering the potential for using medicines from plants 
URL: http://stem.org.uk/rx935  
 
Protecting Your Head 
Protecting Your Head, from the Centre for Science Education, is a set of teaching 
materials which offer a cross-curricular approach to learning about engineering. The 
context for the activities is the design of head protection for snowboarders where the 
risk of injury is significant but personal image is also important. 
Teachers' notes and the starter activity are included at the start of the file called 
'Protecting your head pack'. 
 
Starter activity 
• Which helmet is best? 
 
Technology 
• Wind tunnels 
• Designing a helmet 
 
Science 
• Investigating polymorph 
• Materials testing 
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Mathematics 
• Tesselations 
• Market research 
 
Cross-curricular activities 
• Dangerous sports? 
• Injury and recovery 
• Marketing 'safety' 
• Should helmets be compulsory? 
URL: http://stem.org.uk/rx885 
 
Want to Do Something Different? 
Produced by the Gender Equality and Race Inclusion (GERI) project, this teacher 
guidance and classroom activities outline a process that encourages young people to 
explore, in a comprehensive and constructive way, those jobs usually done by members 
of the opposite sex. Case studies and activities look at various sectors including 
engineering and healthcare. 
URL: http://stem.org.uk/rx3nw 
 
Industrial Encounters: Good Practice for School Links 
From CIEC Promoting Science, this guide aims to help schools and science-based 
companies make the best use of their opportunities to liaise together. It concentrates 
upon using link activities to enrich aspects of the school science curriculum but there 
are many principles in the guide, with a more general application.  
There is extensive coverage of a range of topics and these include:  
• Site visits  
• Work experience  
• Teacher secondment  
• Competitions  
• Careers conventions and evenings  
• Mock interviews 
• Financial support  
• Enterprise schemes  
• Agencies who may help to set up links  
• Industry days  
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• Lectures and presentations  
• Industrialists in the classroom 
URL: http://stem.org.uk/rx8h9 
 
Perfect pylons 
Published by the Royal Academy of Engineering, this activity sheet looks at electricity 
and its distribution in the 21st century. Most UK households consume large amounts of 
energy. As more renewable sources of energy are used and the use of fossil fuels is 
reduced, it is important to ensure that electricity is supplied to consumers in an easy but 
efficient way. This activity should encouage students to think about these subjects. 
During the activity the student group will apply their knowledge of materials, forces and 
structures to their model pylons and test them to see how strong they are. The sheet 
also contains two energy supply industry case studies. 
URL: http://stem.org.uk/rx57v 
 
Polar Bears in Trouble 
In this Science upd8 activity students take on the role of a trainee documentary 
producer working for an environmental channel. The television programme scenario, 
‘Bears in Trouble’, explores how rising temperatures in the Arctic could be endangering 
the survival of polar bears. Polar bears seem perfectly adapted to the Arctic 
environment, but students reveal a different story when they study the bear's feeding 
strategy. 
URL: http://stem.org.uk/rxop 
 
Packaging Design 
This resource from the Department for Education develops the 3-D thinking required to 
move between solid objects and their 2-D nets. The activities are placed in the context 
of packaging. Students flatten out a packaging box to show the flat 2-D 'net' that made 
up the whole pack and investigate how the net could be adapted to fit a different sized 
product. They then work in small "design teams" to produce viable solutions to a real-
world 3-D problem - designing eye-catching and well-fitting packaging for a designer 
ball. The design teams then 'pitch' their ideas to the class. 
URL: http://stem.org.uk/rxwz 
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Introduction to science in the workplace 
Careers work with young people can consist of many different parts. The traditional one-
to-one interview for advice and guidance is only a very small part of how pupils will 
make choices about their future career path. Science teachers should take opportunities 
to relate their subject to potential future learning pathways and show pupils where the 
subject sits in the world of work. 
There is great potential in being able to integrate practical work with a careers element 
within science lessons, and this set of resources exemplifies some of the ways in which 
this can be done. 
Six sections provide information on specific areas essential to using the science in the 
workplace approach successfully.   
1. Why integrate careers information into lessons? 
2. The role of teachers as sources of careers information 
3. Features of the resources 
4. Transferring the model and designing your own resources 
5. Involving others and developing longer term strategies 
6. Route map 
References for the introduction to science in the workplace 
http://www.nuffieldfoundation.org/practical-work-learning/introduction-science-workplace 
 
The Travelling Salesman 
It’s a common problem, and applies as much to travelling salesmen as to paper rounds! 
The salesman has a widely spread number of calls to make, but wishes to do so by 
covering as little ground as possible. Should he travel in a closed shape like an irregular 
polygon, or would it be better to criss cross the area to shorten his journey? In times of 
high fuel costs and concerns over carbon emissions, this is more than just an 
intellectual puzzle! 
http://www.ima.org.uk//viewitem.cfm?cit_id=384133 
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1.6 National Report of Spain  

PART 1: A DESCRIPTIVE, EVIDENCE-BASED ACCOUNT OF THE NATIONAL 
CONTEXT 
 
 
Theme 1: State of affairs-recent changes 
 
Wider policy perspectives 
 
In general, there is not a national-wide plan aiming at any kind of prioritization in 
mathematics and science education. The last big national report about the Spanish 
educational system (published by the National Ministry of Educationi) does not report 
about any kind of program or action, neither any kind of specific wide strategy in this 
direction. 

 
Based on this report (López et al., 2012), only local measures can be identified: 

• “Profundiza” program, for high achieving students. The aim is to provide 
opportunities for students to deepen their knowledge. The program is not 
restricted to mathematics and science, although most of the actions have 
been oriented towards these disciplines. Students attend to workshops 
outside the school time (normally on Saturday). Few students attend to 
this program, which results is difficult to measure (there is not a common 
organization of the contents and methodologies). 

• Reinforcement program, for low achieving students in the lower secondary 
education. Depending on the school, groups can be divided into two 
subgroups, to reinforce basic skills and knowledge. This program is 
restricted to mathematics and mother tongue. 

 
According to the report “Science Education in Europe: National Policies, Practices and 
Research” (Eurydice, 2011), there is a global national strategy, through the “Spanish 
Foundation for Science and Technology”. The following description of the strategy can 
be found in this report (page 28): 
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(Science Education in Europe: National Policies, Practices and Research, 
Eurydice, 2011, p. 28) 
 

The foundation “FECYT” promotes a wide range of activities and actions, mainly to 
bridge the gap between the research community and society. It is important to mention 
the large number of actions and initiatives FECYT has carried out, and that are listed in 
their annual report (for instance, last one can be accessed at 
http://www.fecyt.es/fecyt/docs/tmp/468797025.pdf ). Despite the efforts of the FECYT to 
disseminate science in society, especially working with pupils and teachers, their 
actions cannot be considered in a sense of a national strategy promoting a specific 
approach to mathematics and science education within schools (so it is recognized in 
the Eurydice report: “The national strategy is formulated in a fairly broad way, not 
focusing only on school education). The majority of the activities within this strategy can 
be classified as extra-curricular, taking place outside school. There is no evidence that 
FECYT’s activities have a clear impact on the kind of pedagogical practices within 
schools. Indeed, data from TALIS report (OECD, 2009; Spanish report at 
http://www.mecd.gob.es/dctm/cee/encuentros/xxiencuentro/xxieccee04talis2009.pdf?do
cumentId=0901e72b813f69f1 ) show that “structured practices” (teacher centered) are 
dominant among Spanish mathematics and science teachers. 
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Concerning vocational education, there is almost no articulation between Secondary 
School and this level. Although there are not separated Vocational Schools (that is, the 
same secondary school offers general education and some vocational programs), there 
is not a real integration between both levels.  

 
The only connection between both levels is in the special “Program for initial 
professional qualification”. It is a hybrid between the upper-secondary school and 
vocational studies. Students need to be 16 years old (or get to this age the year they 
start this studies). It is organized in three different modules (Royal Decree 1631/2006; 
BOE 5, 2007; p. 682): 

• Professional modules: aiming at a qualification in a specific professional 
area. 

• Formative modules: aiming at developing basic competencies, non-
professional-oriented 

• Optional modules: around basic competencies as well, necessary to obtain 
the secondary school certificate. 

 
This program is mainly oriented to those students in high risk of an early school drop-
out, or with real difficulties to end their secondary studies. The aim is to offer them any 
kind of qualification in order to find a job. If they do the optional modules, it is an 
alternative way of reaching the secondary school certificate. 

 
Formative and optional modules are organized in three big areas: communication area, 
social area and scientific and technological area. Contents in this modules are extracted 
from those in the related areas of the compulsory secondary education. The teachers 
that teach these big areas are normally secondary school teachers, not vocational 
school teachers, even primary school teachers (Royal Decree 1631/2006; BOE 5, 2007; 
p. 682). 

 
They main focus of the Spanish curriculum lies on developing students’ mathematical 
and scientific competencies, following an integrated approach with the rest of 
competencies. The 8 basic competencies in the Spanish curriculum follow The 
European Framework for Key Competences for Lifelong Learning (European 
Commission, 2007). 
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In Spain, the main change took place in 2006 (both Primary and Secondary Education), 
with the publication of a new competency-oriented national curriculum (Royal Decree 
1513/2006, and Royal Decree 1631/2006). The formulation of the mathematical 
competency and the scientific competency stresses that mathematics and science 
education needs to go beyond learning about facts and standard procedures. 
Particularly, problem solving processes, in the case of mathematics, and scientific 
inquiry processes, in the case of science, are stressed within the new curriculum 

 
Some evidences: 

 
• Mathematics in primary school: “problem solving processes constitute one 

of the main axes of the mathematical activity, and should be the main 
source and support for mathematical learning, because they are the 
cornerstone of mathematics education” (Royal Decree 1513/2006; BOE 
num. 293, 2006, p. 43096; own translation) 

• Mathematics in secondary school: “A common block of contents have 
been included in every level, being a cross-axis that structures 
mathematical knowledge. This block specifically refers, among others, to a 
basic issue within the curriculum: problem solving. From a formative 
perspective, problem solving activates basic capacities like reading 
comprehension, reflecting, setting a working plan, reviewing and adapting 
it, generating hypothesis, verifying the validity range of a solution, etc. ” 
(Royal Decree 1631/2006; BOE num. 5, 2007, p. 750, own translation). 

• Science competency (both primary and secondary): “implies the gradual 
capacity to put in practice processes and attitudes belonging to systematic 
analysis and scientific inquiry: identifying and formulating relevant 
problems; carrying out direct and indirect observations, being conscious of 
the theoretical and interpretative framework used; formulating questions; 
finding, obtaining, analyzing and representing quantitative and qualitative 
information; considering and contrasting tentative solutions and 
hypothesis; making predictions and inferring in different complexity levels; 
and identifying available knowledge, both theoretical and empirical, 
needed to give an answer to scientific questions, and to obtain, interpret, 
evaluate and communicate conclusions in different contexts (academic, 
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personal, and social)”  (Royal Decree 1513/2006; BOE num. 293, 2006, p. 
43060; own translation). 

 
It is expected that a new change in the curriculum take place within the next year. 
However, in relation to problem solving and scientific inquiry, the orientation will be quite 
similar. The new curriculum will also be competency-oriented. The draft version of the 
new curriculum that have been distributed seem to put an special emphasis on 
entrepreneurship competency, but it is not clear how it will be developed through the 
Primary and Secondary education. 

 
 
Science and mathematics teachers’ education 
 
In Spain, pre-service training is different for primary and secondary school teachers. 
Both have been recently changed: Primary school teacher education has become a 4-
year degree (it was 3 previously) and Secondary school teacher education has become 
a 1 year master program (formerly, it was a course offered by Universities, lasting 
around 3 months on average). 

 
The system is the following: 

• Primary school teachers hold a university degree on education. This 
degree includes general subjects (general pedagogy, psychology, 
sociology…), specific subjects (like mathematics and mathematics 
education or science and science education) and a semester of practice in 
a school. Altogether, initial training on subject matter knowledge, both in 
mathematics and science, as well as in pedagogical content knowledge 
and in specific methodologies for the teaching of mathematics and science 
is not enough. To support this statement, we can use data from the TEDS-
M survey (mathematics, primary school teachers only, Spanish report can 
be downloaded from: 
http://www.mecd.gob.es/dctm/inee/internacional/teds-
mlinea.pdf?documentId=0901e72b8143866e ). According to the data, 
mathematics knowledge of primary school prospective teachers is in the 
lower part of the average group, and their knowledge on didactics of 
mathematics is really poor (82% of the prospective teachers are below the 
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average knowledge). Although the training depends from one university to 
another, it is difficult to find a strong focus on IBL methodologies, even a 
reference to this. 

• Secondary school teachers hold first a university degree in a single 
discipline and later a master degree on education (which is quite new). In 
contrast with primary school teachers, their competence in subject 
knowledge is very high, at least in one subject (there are no studies to 
support this statement). But their initial training in general educational 
issues and in mathematics and science education is not enough; although 
the new masters in education are bringing a change that maybe will have 
some impact in the future. Once again, teacher initial training depends on 
the university but it is not easy to find specific courses on IBL 
methodologies. 

 
In-service teacher training is an ill-defined area. There is a national institute for teacher 
PD (INTEF-National Institute of Educational Technologies and Teacher Training) that 
promotes many initiatives and actions (like projects, courses, web-resources, teacher 
collaboration and communication, etc.). Besides, each autonomous community in Spain 
has its own in-service professional development network, promoting also projects, 
courses, collaboration, exchange of good practices, etc. 

 
There is not a clear direction and goal in relation to specific pedagogies for mathematics 
and science teachers. This is a key point that should be considered by policy-makers 
and stakeholders. 

 
In other areas, like the use of ICT for teaching, the existence of specific programs for 
the professional development of teacher has proven to be effective. For instance, the 
program “Escuela TIC 2.0” promoted by the Regional Ministry of Education in Andalusia 
(info about this program can be found at 
http://www.juntadeandalucia.es/educacion/nav/contenido.jsp?pag=/Contenidos/TemasF
uerza/nuevosTF/300909_EscuelaTIC20/texto_tic ) 
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Implementation in the classrooms 
 
The situation of mathematics and science, both in primary and secondary school in 
Spain, can be summarized as follows: 

Mathematics: 
• It is a single and compulsory subject in primary education (6-12 y.o.) 
• The same happens in the compulsory secondary education (12-16 y.o.) 
• In the baccalaureate, it is almost compulsory for students following a 

science and technology specialisation, it is optional for students following 
a specialisation in social sciences. Students following a specialization in 
humanities do not have to study mathematic anymore (16-18 y.o.) 

Science: 
• The study of natural and social sciences is integrated in one school 

subject (6-12 years old) 
• In grades 1, 2, and 3 of the compulsory secondary education (from age 12 

to 15) natural sciences are integrated in a school subject. In the last 
grade of the compulsory secondary education (age 15-16), there are two 
different subjects, which are not compulsory for all the students: biology 
& geology, physics and chemistry. 

• In the baccalaureate, it is compulsory for all the students an integrated 
subject called “Sciences for the contemporary world”. Apart from this 
subject, only students following a specialisation in science and 
technology can study science subjects. They can choose between single 
disciplinary subjects in physics, biology or chemistry, combined subjects 
(physics& chemistry, biology&geology) or even some integrated subjects. 
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The distribution of school time depends on the level but, whilst there is a stable amount 
of time for mathematics (about 4 hours per week, in average), the study of science is 
much more restricted. The next tables summarizes the situation: 

Primary School: distribution of mathematics and science (hours/week) 
 Grades 1 and 2 

(age 6 to 8) 
Grades 3 and 
4 

(age 8 to 
10) 

Grades 5 and 6 
(age 10 to 
12) 

Mathematics 5 
hours/week 

6 
hours/week 

5 
hours/week 

Science99 5 
hours/week 

5 
hours/week 

4 
hours/week 

 
Compulsory Secondary School: distribution of mathematics and science 
(hours/week) 

 

 Grade 1 
(age 12 to 
13) 

Grade 2 
(age 13 to 
14) 

Grade 3 
(age 14 to 
15) 

Grade 4 
(age 15 to 
16) 

Mathematics 4 3 4 4 
Science 3 3 4 - 
Biology&Geology - - - 3 
Physics&Chemistry - - - 3 

 
Moreover, it is usual that national and regional governments activate specific plans to 
reinforce mathematics and mother tongue in school (considered to be core-subjects). 
For instance, on September 16th, 2013, when the new school year started, the following 
news could be read in the webpage of the Regional Government of Andalusia: 

                                            
99Including bothnatural sciences and social sciences. 
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Normally, this implies that groups can be split into different subgroups, in order to 
reduce classroom rate “students per teacher” and facilitating a more personalized 
teaching. However, nothing is said about methodologies or materials that teachers 
should use. 

 
A change in the curriculum is expected for the next year. According to the few 
characteristics that have been announced, the plan is to reinforce core-subjects like 
mathematics, mother language and foreign languages. This might result in an increased 
number of teaching hours for mathematics, both in Primary and Secondary education. 
However, there is not a confirmation from the government yet. 

 
In the level of methodologies, it is necessary to distinguish between those pedagogies 
advocated by the official curriculum and the pedagogies that the majority of teachers 

In order to increase 
students’ 
achievement, this 
year mathematics 
will be reinforced. 
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actually use. To detect the former, we will follow orientations offered by the regional 
curriculum. For the later, we will follow OECD Talis report (2009). 

 
Pedagogies advocated by the official curriculum 
The new Andalusian curriculum for Primary and Compulsory Secondary Education 
(2007) includes some methodological guidelines. Among them, article 7, point 2, states 
clearly that: “Didactic methodology in this level will be active and participatory, 
promoting individual and cooperative students’ work and integrating, in every subject, 
links with students’ daily life and environment” (decree 230/2007; decree 231/2007). 

 
Pedagogies teachers normally use 
The Teaching and Learning International Survey (TALIS) conducted by the OECD has 
inquired the teaching and learning environment in school in many countries. TALIS has 
inquired, apart from many other issues, teachers’ practices and beliefs. Spain has 
participated in this study. Recently (2009) the National Ministry of Education has 
published the Spanish results: 

• Most of Spanish teachers think that their work is more about facilitating 
and guiding students learning than about transmitting information. That 
is, according to TALIS terminology, most of the teachers have 
constructionist beliefs about teaching,instead of direct transmission 
beliefs. 
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• On the contrary, structuring teaching practices are more often used than 
student-oriented or enhanced teaching activities. 

 
• When teaching practices for each school subject are studied, 

mathematics is the subject with a wider difference between structuring 
teaching practices and student-oriented and enhanced teaching 
practices, being science in the third position. 
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According to these data, there is a big gap between methodologies/pedagogies 
promoted by the national/regional curriculum and actual pedagogies teachers use. 

 
In Spain there is not national or regional test with direct implications for students’ 
promotion between different levels or with implications for schools (e.g. school raking). 
This will probably change in the next year, when the new curriculum is published. 

 
Currently, teachers, according to the curriculum, assess students within their 
classrooms but there is not a tradition of national/regional-tests aiming at measuring 
students’ achievements between different schools and the system as a whole.  

 
In the recent years, the situation has significantly changed. In Andalusia (like in every 
autonomous region) there are now new regional tests, one at age 10 (Primary 
Education), another one at age 14 (Secondary Education). These tests are mainly 
conceived as a way to assess how the educational system works, not really to assess 
each student’s achievement. Results in these tests do not have any implication in 
students’ promotion to the next level. They are supposed to be a measure to diagnose 
the system and to introduce changes were needed. Therefore, although they are having 
some impact on school, so far this impact is quite limited(in contrast with countries like 
England where national test rules all the system). However, the impact of these tests 

Estructured practices 
Student centered 
Enhanced teaching  
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will be bigger in the future as the results coming from them are orientating future 
educational policies in order to improve the system. 

 
The new reform (in one or two years) includes national/regional tests aiming at 
assessing students’ knowledge, and with a direct impact in their promotion to the next 
level. If this finally happens, it is expected that they have a major impact on the 
education system. Particularly, in how mathematics and science are taught (as we 
already know from the experience in other countries, where this kind of tests exist). 

 
Currently, the tests that have been used are competency oriented. Most of the items 
used try to connect mathematics and science with real life contexts. However, these 
items are far from an inquiry-based perspective. They might be considered more from 
an “applicationist” perspective. In the case of the region of Andalusia, the tests used 
every year, as well as some results, can be found in the webpage of the “Andalusian 
Agency for Educational Assessment” 
(http://www.juntadeandalucia.es/educacion/agaeve/web/agaeve ) 

 
Constrains in relation to the aims of MASCIL project 

 
According to our analysis, we think that the national curriculum is quite supportive for an 
IBL orientation to the teaching of mathematics and science. Also, from the perspective 
of the educational law and official curriculum, there are not significant barriers we can 
foresee for connecting mathematics and science with the WoW.  

 
But when coming down to what actually happens in the classroom, we see major 
challenges. Despite the positive orientation of the national/regional curriculum, we 
identify two major obstacles that should be considered: 

• On the one hand, the inertia in the teaching practices (pedagogies) used 
by teachers, as it has been identified by the TALIS report.  

• On the other hand, when the new assessment system will be introduced it 
will probably affect how mathematics and science are taught. If the 
assessment is not IBL-oriented (and probably this will be the case), it 
might become an obstacle for MaScil aims. 
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Theme 2: Schooling and the world of work 
 
Wider policy perspectives 
 
We couldn't find any “policy making national document” that states any kind of priority 
between general education and the world of work, apart from the general 
recommendations included in the national curriculum. We will explain these ones. 

 
Primary education is mainly oriented to the development of general competencies that 
allow students to progress into Secondary education. There are vague references to the 
world of work. 

 
Also in the description of the basic competencies, both for Primary and Secondary 
education (particularly in the case of the mathematic and scientific competency), some 
general connections to the world of work can be found. 

 
According to the official curriculum for secondary education (Royal Decree 1631/2006), 
the aim of the compulsory education (up to 16 years old) is to prepare students either 
for the world of work, or to continue with their studies (vocational studies, or 
baccalaureate, higher education). Apart from this general aim, it is difficult to identify 
any kind of priority in the educational system towards de world of work (WoW). 

 
In 2011, the Royal Decree that regulates Secondary (Royal Decree 1631/2006) school 
curriculum has been updated whit Royal Decree 1146/2011. There have been minor 
changes, but they can be related to the connection between school and the vocational 
education, also to “vocational guidance”. 

 
On the one hand (first change), the access to the “Program for initial professional 
qualification” (explained in Theme 1) has been changed. Before this change, students 
younger than 16 years could not enter into the program. Now, 15 years old students, 
that will be 16 during the academic year, can also enter into the program. The aim is to 
reduce students’ early drop-out rates, re-directing these students to vocational studies 
or, at least, offering them a basic qualification to enter into the labour market. 
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On the other hand (second change), there has been a reorganization of the optional 
subjects in the last level of secondary education (15-16 years old). Apart from the 
compulsory subjects (ethics, physical education, social science and history, literature, 
mathematics…), there are three options for student to choose. Moreover, there are 
common subjects that can be offered within the three options. Looking at the subjects, 
we can found on optional one called “Science applied to the professional activity”. Also 
a common one, which can be offered within the three options, called “Professional 
orientation and entrepreneurial initiative”. 

 

 
   

 

Three options 

Common subjects 
(non compulsory)  

Common and compulsory subjects  

Science applied to the 
professional activity 

  
  

 Professional orientation 
and entrepreneurial 
initiative 
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In spite of these little changes, which show a kind of orientation and articulation 
between school and the WoW, it is not clear whether they are having a significant 
impact, because these subjects are not offered in every secondary school, and because 
all the students do not take them. We couldn’t find data about how many students are 
doing these subjects, or how many schools are offering them. 

 
In the Spanish curriculum, there are only vague connections between 
mathematics/science and the world of work: 

• Primary school, mathematics (Royal Decree 1513/2006): the general 
introduction to mathematics within the curriculum and the subject’s 
objectives refer to “daily life” several times, but not to the world of work. 
We found just the following statement, in the introduction of the subject: 
“mathematics are learnt because they are useful in other domains (daily 
life, the world of work, to learn other things…)” (Royal Decree 1513/2006, 
BOE num. 293, p. 43095). 

• Primary school, science (Royal Decree 1513/2006): no connections are 
mentioned. 

• Secondary school, mathematics (Royal Decree 1631/2006): there is not an 
explicit reference to the world of work, neither in the general introduction of 
the subject, not in the objectives. We found several comments about 
connecting mathematics with real life, which might include the world of 
work as a part, but this is just our interpretation. Just in the beginning of 
the general introduction to the subject, we found the following statement: 
“in today’s societies, and in different professional domains, people need a 
deeper knowledge of mathematical ideas and skills compare to those 
needed few years ago” (Royal Decree 1631/2006, BOE num. 5., p. 750). 

• Secondary school, science (Royal Decree 1631/2006): there is not an 
explicit reference to the world of work, neither in the general introduction of 
the subject, not in the objectives. In a wide sense, the world of work might 
be included in the connection between science, technology and society, 
explicitly mentioned in objective number 8, but this is just our 
interpretation. 

 
We should pay special attention to the definition of the competencies. These definitions 
are the same for primary and secondary education: 
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• Mathematical competency: there is a explicit reference to the world of work 

in the definition of the mathematical competency, as it is written in the 
official documents: “It is the ability to use and connect numbers, basic 
operations, symbols and forms of mathematical expression and thinking, 
both to produce and interpret different kind of information, and to increase 
the knowledge of quantitative and spatial aspects in reality, and to solve 
problems related to daily life and the world of work” (Royal Decree 
1631/2006, BOE num. 5., p. 687, own translation). Beside this, just vague 
and general references (to daily life, or using mathematics in different 
contexts, or in a variety of situations, or in social domains). 

• Scientific competency100: there is not a direct and clear connection 
between this competency and the world of work, although, indirectly, some 
connections might be established. We just found the following sentence: 
“This competency also facilitates skills associated with planning and 
tackling with technical solutions, following economy and efficacy criteria, to 
fulfill the needs coming from daily life and the world of work” (Royal 
Decree 1631/2006, BOE num. 5., p. 687, own translation) 

 
Vocational education is mainly embedded in Secondary schools. Every secondary 
school offers the compulsory period (from 12 to 16 y.o.). Some of them also offer 
Baccalaureate (16-18 y.o.) and/or vocational studies (only a few specialties in each 
school). Besides, there are other kind of institutions (even private) offering vocational 
education. 

 
There is a long debate in Spain about vocational studies. Still many people think about 
them as just a second or even a third option. Vocational studies are normally associated 
with low-achieving students that cannot succeed in Baccalaureate and higher 
education.  

 
In order to break this negative image, as well as to promote this kind of studies, there 
are several actions promoted both by National and Regional governments. For instance, 
the National Ministry of Education has its one website to promote Vocational studies 

                                            
100

Described in the Spanish curriculum as “competency in knowing about and interacting with the physical world” 
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(http://www.todofp.es), also the Regional Ministries (for instance, in Andalusia: 
http://www.juntadeandalucia.es/educacion/formacionprofesional ).  
 
In 2010-2011, there was a “strategic plan for vocational education”, aiming at a 
reorganization and improvement of the vocational education sector. Indeed, this sector 
has suffered several reforms in the last years, and is still under improvement. 
 
Recently, the “Sustainable Economy Law 2/2011” (March 4th, 2011) has redefined 
vocational education qualifications, including the “Program for initial professional 
qualification” (explained in Theme 1) as a first possible vocational studies’ level. 
 
Currently, the debate is more focused on the connection between vocational studies 
and the world of work (what it is called the “dual system”, similar to one in Germany). 
There is a very new regulation about the “dual vocational education” (part in school, part 
in a workplace): Royal Decree 1529/2012 (November 8th, 2012). 
 
To conclude, we can affirm that Vocational Studies are continuously prioritized in Spain 
from the national/regional governments, and that they are continuously under reform. As 
a consequence, the number of students being involved in vocational studies has 
increased in the last years, as it is shown in the following graph, taken from the National 
Report about the Educational System 2012 (LópezRupérez, F. et al., 2012).  
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However, these reforms fail in enhancing connections between general education and 
vocational contexts. 
 
 
 
Issues regarding schools/institutes and providers of informal education  
As we mentioned before, vocational education is mainly embedded on Secondary 
Schools. Besides, there are other institutions that can offer this kind of education. 

 
Mathematics or science, as independent subjects, where taken out of the Vocational 
Studies in the last big reform, around 2000. Currently, the vocational studies’ curriculum 
depends on each qualification, and the subjects are specific of this kind of qualification. 
Obviously, it is possible to find mathematics and science, but not a independent 
subjects. That means that there are not mathematics/science teachers in this level. 
 

Baccalaureate  

«lower» Vocational Studies «upper» Vocational studies Program for initial professional qualification 
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In general, it is difficult to find connections between school and industry, when thinking 
about general education. However, considering that vocational studies are mainly 
embedded in secondary schools, there are contacts between schools offering 
vocational qualifications and industry in the surroundings of the school related to this 
sector. Agreements are established and vocational students spend a part of their 
training attending to these industries. Sadly, general education students within the same 
school do not benefit from these contacts. 

 
In relation with connections between general schools and informal education providers, 
isolated connections, normally in the sense of extra-curricular activities, can be found. 
For instance, it is usual in many schools to organize a trip to a nearby science museum. 
Also these museums organize workshops and activities in the weekends or in the 
afternoons. 

 
Some specific actions are promoted through the “FECYT- Spanish Science and 
Technology Foundation”, depending from the National Ministry of Science and 
Innovation. Just to mention one example, we can refer to the “Summer Scientific 
Campus” (1800 students in 2012, as it is mentioned in the annual report “Memoria de 
Actividades – FECYT 2012). 

 
Also “Science Fairs/weeks/days” are becoming more and more popular. From PRIMAS, 
we have collaborated in some of them (Science fair “Renaciencia” in Ubeda; Science 
week in Atarfe; Science fair in Jerez). These fairs are normally organized from schools, 
but they offer good opportunities for interactions between pupils and other external 
institutions. 
 
But, as we mentioned before, this should be considered as interesting but isolated 
actions, depending mainly on teachers. 
 
As we said before, there are connections between vocational schools and industry: in 
every qualification, students have to spend a formative period in a working center. 
 
Recently, a new regulation about the “dual vocational education” has been published in 
Royal Decree 1529/2012 (November 8th, 2012). In this new system, students spend part 
of their time in school, and another part in a work place. In contrast with the traditional 
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system, students do not go to the work place after they have been trained in school, but 
being in a workplace is part of their training. 

 
 
Issues regarding classrooms 

In the relation between science and mathematics curriculum and the world of work in 
general education, only isolated connections can be found. Contents in the curriculum 
are mainly orientated by each subject’s epistemology, both in primary and secondary 
education. Few connections can be found in textbooks, but as isolated examples. 

 
In terms of assessment, we already explained the existence of regional diagnostic tests, 
which are mainly oriented towards the use of mathematics/science in daily life contexts 
(application). Sometimes these contents can be related with the world of work, but this 
is just because some professional contexts might be considered to belong to students’ 
daily life, and not because there is an explicit aim in connecting mathematics and 
science with the world of work. 

 
About pedagogies in vocational education, we couldn't find any data or report about 
this. 
According to our experience, they are supposed to be practice-oriented, including 
workshops and professional situations. However, it is more that probably teacher-
centered pedagogies are used very often. 
 
Finally, about assessment in vocational schools, there are not national exams for 
vocational school students. Assessment within each school depends on the teacher, 
and we couldn’t find any report about this. Our impression is that traditional exams exist, 
but also practice-based ones. 
 
 
Constrains in relation to the aims of MASCIL project 
 
In our view, connecting mathematics/science with the world of work might enhance the 
development of students’ basic competencies, as it is described in the national 
curriculum. Although it is the truth that this connection is barely suggested in the 
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curriculum, we are convinced in that it might provoke many benefits for students. 
Thinking in primary education, the benefit might be mainly connected with motivation 
and sense making. For secondary school students, besides motivation and sense 
making, it might increase students’ preparation for their transition into the adult life, and 
it might also have potential benefits in those students that are not specially attracted by 
mathematics and science. It might also have a potential impact in reducing the early 
drop-out rate, because mascil approach would orientate “weak” students towards 
vocational education, also because these students might appreciate the usefulness of 
mathematics and science to find a job. 
 

 
Theme 3: Science and Mathematics curricula and IBL  
 
Wider policy perspectives 
 
First of all, it is difficult to state what a “policy making national document” is. Therefore, 
we could refer to some studies, reports or any kind of public document with some 
orientations that might affect education. 

 
In 2011, the “Confederation of Scientific Societies” published a report about the state of 
science teaching in the Spanish system (the “Enciende” report, 
http://www.cosce.org/pdf/Informe_ENCIENDE.pdf ). Experts concluded that a re-
orientation of teaching methodologies was needed, focusing on inquiry. Also that 
teacher initial training and professional development should be aligned with this change 
in methodologies. Other recommendations were related with reducing contents in order 
to facilitate a deeper understanding of key scientific topics and ideas through inquiry. 
This recommendation is both for primary and secondary education. 

 
In 2001, the Spanish Royal Societies in Mathematics, Physics and Chemistry analyzed 
the situation of mathematics and science teaching in Spain. The results were 
communicated to Spanish senators in an special event in the Spanish Senate (the 
different talks and the conclusions were published in the official bulleting of the Senate, 
http://www.rsme.es/comis/educ/senado/I0660.pdf ). The crucial role of problem solving, 
both in doing mathematics and in the teaching of mathematics, is cited several times in 
the different talks. Also there is a need of opening mathematics to daily live and extra-
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mathematical contexts. It is important to mention that event took place 5 years before 
the introduction of the competency-oriented curriculum. 

 
In the experts’ recommendations (BOCG, Senado, Serie I, Núm. 660, p. 94), we found: 

• Recommendation 1: to establish proper methods for mathematics teaching 
and study, that reduce students’ demotivation and failure, and give rise to 
curiosity and scientific interest. 

• Recommendation 4: make that students get used to the use of hypothesis, 
gathering and using evidences, and designing investigations and scientific 
processes, avoiding useless memorization. 

• Recommendation 5: foster students’ curiosity and creativity, which are 
fundamental features in scientific knowledge. 

• Recommendation 6: provide schools with science labs where students can 
develop observation, reflection and experimentation skills, which are 
crucial in the study of science and in scientific knowledge. 

 
Therefore, experts recommendations to policy-makers in the Senate are clearly oriented 
towards promoting teaching methods closer to IBL, although this term do not appear in 
the final report. 

 
Pedagogies advocated by the official curriculum: 

 
The new Andalusian curriculum for Primary and Compulsory Secondary Education 
(2007) includes some methodological guidelines. Among them, article 7, point 2, states 
clearly that: “Didactic methodology in this level will be active and participatory, 
promoting individual and cooperative students’ work and integrating, in every subject, 
links with students’ daily life and environment” (decree 230/2007; decree 231/2007). 

 
Also in the general description of the subjects (mathematics and science), both in 
primary and secondary school curriculums, references to problem solving, inquiry, 
scientific methods and similar ones are often found (Royal Decree 1513/2006 and Royal 
Decree 1631/2006). 
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Although the expression “inquiry-based learning” cannot be found in the curriculum, it is 
possible to state that the whole orientation of the curriculum is quite in the line of IBL 
methodologies. 

 
Issues regarding schools/institutes 
 
According to the data we have from TALIS (see Q.1.6 in appendix I), we can see that 
there is a gap between policy and curricular priorities and current teaching practices. 
This applies to primary and secondary school. We couldn’t find any data about actual 
pedagogies on vocational education. 
 
Issues regarding classrooms 

 
In Spain, curriculum is mainly delivered in the form of textbooks written by private 
publishers and approved by the regional ministry of education. Analysing if IBL is 
included in textbooks is beyond the aim of mascil (the market is so big). However, 
according to our experience, most textbooks have a classical orientation. That means 
that problem solving/scientific methods might be included, but it is something anecdotic. 
Obviously, there are “innovative” textbooks problem-solving oriented, but these are not 
very popular. 

 
Coming to the issue of assessment, It is impossible for us to know the way teachers use 
assessment in their classrooms. We couldn’t find any report that has studied this issue. 

 
Concerning big scale test (regional assessment), it is necessary to go to the documents 
that explains the aims of these tests. This part of our report is based on the general 
framework for diagnostic assessment in Spain (“Diagnostic General Assessment 2009 – 
Assessment Framework”, Ministry of Education, 2009, 
http://www.mecd.gob.es/dctm/ievaluacion/evaluaciongeneraldiagnostico/egd-2009-
marco-evaluacion.pdf?documentId=0901e72b8044a2e5 ), which is used by each 
Autonomous Region to design their assessment. 

 
Before we go in depth into mathematics and science, it is important to explain the 
general orientation, as it is described in document from the Ministry of Education (2009). 
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The whole process is focused on the assessment of students’ development of basic 
competencies. Considering how competencies have been defined in the national 
curriculum, the document considers that the way to assess students’ competencies is 
analyzing how they apply knowledge in different situations. That might need tools that 
are difficult to use in big scale processes. Therefore, the general framework opts for 
paper and pencil items, based on problematic situations: “test items are built from cases 
or situations from which questions emerge and, when possible, refer to situations similar 
to those students can find in their school life or daily life” (Diagnostic General 
Assessment 2009 – Assessment Framework”, Ministry of Education, 2009, p. 29, own 
translation). The focus is then in how students apply their knowledge to solve the 
problems emerging from these “real situations”. 

 
Besides, there are three kinds of items: closed questions (multiple choice), procedural 
questions (with an unique question, achievable by one or several procedures), and 
open-ended questions (with different possible answers). 

 
 

In the region of Andalusia, tests are designed and delivered by the “Andalusian Agency 
for Educational Assessment”, depending on the Regional Ministry of Education. As it is 
explained ingeneral framework for diagnostic assessment in Spain (“Diagnostic General 
Assessment 2009 – Assessment Framework”, Ministry of Education, 2009, 
http://www.mecd.gob.es/dctm/ievaluacion/evaluaciongeneraldiagnostico/egd-2009-
marco-evaluacion.pdf?documentId=0901e72b8044a2e5 )tests are supposed to 
measure students’ level in mathematical reasoning. In the context of a competency 
oriented curriculum, selected items try to put students in extra-mathematical situations 
where mathematics might be needed. 

 
Mathematical reasoning is assessed along three dimensions, both in Primary and in 
Secondary school: 

• Dimension 1: organize, understand and interpret information 
• Dimension 2: mathematical expression 
• Dimension 3: posing and solving problems. 

 
Therefore, there is not a clear orientation towards IBL in these regional tests, although 
these tests try to escape from traditional and routine exercises. 
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Science competency is assessed along three dimensions as well: 
• Dimension 1: scientific method 
• Dimension 2: scientific knowledge 
• Dimension 3: interactions between science, technology, society and 

environment. 
 
As it is described in the document “Diagnostic Assessment Model in Andalusia” 
(Regional Ministry of Education, 2008), when talking about “scientific method” they refer 
to: “value if students are able to evaluate given evidences, distinguish between theory 
and observations, and estimate the validity range of given explanations” (p. 52). 
Therefore, it is not about students doing inquiry, but about students’ understanding of 
certain inquiry processes made by others. 

 
Like in the case of the mathematical competency, there is not a clear orientation 
towards IBL, although it tries to overcome a traditional approach and it tries to be 
competency oriented. 
 
Constrains in relation to the aims of MASCIL project-  

 
In relation to mascil, policy and curriculum state a favorable scenario for IBL, which 
unfortunately is not supported by actual pedagogies used by teachers. Therefore, 
professional development seems to be quite important in reversing this situation. 

 
Regional assessment is not a supporting factor, but it might be as it is trying to escape 
from traditional and routine items (based on memorization). This opens a possible 
domain of collaboration between mascil and the institutions that design and distribute 
the tests (although maybe it is too much for a project like mascil, which is not 
specifically oriented towards assessment). Anyway, it seems clear that IBL-oriented 
teaching might provide students with a better preparation for competency-oriented tests. 
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Theme 4: Pre-Service teacher training in relation to i) IBL and ii)the world of work 
 
Wider policy perspectives 
 
In Spain, the initial training of primary and secondary school teachers changed recently 
(3-4 years ago). Prior to the elaboration of the new programs in every university, the 
Ministry of Education published general guidelines that had to be followed in every 
university (OrdenECI/3857/2007, for Primary school teachers; ORDEN ECI/3858/2007). 
These guidelines can be considered to state the policy priorities. 

 
Both for primary and secondary school teachers, these new orientations describes 
prospective teacher training in terms of professional competencies. These professional 
competencies are quite general. So, they are opened to multiple interpretations. 

 
For primary school teachers, the second professional competency is: “to design, plan 
and assess teaching and learning processes both individually and in collaboration with 
other teachers” (OrdenECI/3857/2007, BOE num. 312, December 29th 2007, p. 53747). 
How these teaching and learning processes could be designed, planned and assessed 
is not described. Therefore, each university, when designing their own teacher training 
program, can tackle this issue in different ways. 

 
Later, when the specific training in science education and mathematics education is 
described, the orientation is still rather general. Besides knowing about 
science/mathematics contents, learning about science/mathematics curriculum, solving 
science/mathematics problems connected to daily life and other general statements, it is 
said that primary school teachers should acquire competencies to “develop and 
evaluate science/mathematics contents described in the curriculum, using appropriate 
didactic resources and to promote students’ associated competencies” 
(OrdenECI/3857/2007, BOE num. 312, December 29th 2007, p. 53749 and 53750). 
What is an appropriate didactic resource is opened to different approaches. 

 
In the case of secondary school teachers, competencies are quite similar than the ones 
described for primary school teachers. Once again, they are rather general and opened 
to multiple interpretations. Pragmatically, secondary school teacher training is organized 
in modules. Beyond the general modules, there are specific modules, discipline-
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oriented. One of these modules is about the teaching and learning of the subject 
(mathematics or science, in our case). Once again, the description is quite general, 
including statements like: “knowing about theory and practice in the teaching and 
learning of the subject”, or “transforming the curriculum into activities and working 
programs”, or “acquiring criteria to select and elaborate educational resources” (Orden 
ECI/3858/2007, BOE num. 312, December 29th 2007, p. 53753) 

 
As a consequence, we can state that policy orientations for teachers’ initial training 
neither prioritize nor hinder IBL or connections between school and the WoW. 

 
 
Implementation 
 
In Spain, teachers are trained in the Universities. 

 
Primary school teachers follow a university degree (4 years), and they are trained as 
generalist teachers. 

 
Secondary and vocational school teachers follow a disciplinary-oriented university 
degree (4 years), plus a master program (1 year) focused on didactics (general 
pedagogy, psychology, didactics –mathematics, science, or vocational area-, and 
innovation). 

 
Besides: 

 
- Primary education: teachers are trained as generalist teachers. Their 

studies include general subjects (pedagogy, psychology, sociology…) and 
didactics (in mathematics, science…). The distribution of training time 
between general training and specific one is different from one university 
to another. But, in general, there is a lack of disciplinary knowledge, and 
even didactics (of mathematics, of science) knowledge. This fact can be 
found in several resources: in the “Enciende” report (elaborated by the 
Confederation of Scientific Societies in 2011),  theReport from the 
committee of Spanish Royal Scientific Societies at the Senate (BOCG, 
Senado, Serie I, Núm. 660), or, in the case of the training in mathematics 
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and didactics of mathematics of prospective primary school teachers, in 
results from the TEDS-M survey (MECD, 2012, 
http://www.mecd.gob.es/dctm/inee/internacional/teds-
mlinea.pdf?documentId=0901e72b8143866e ) 

- Secondary school and vocational school teachers: in contrast with primary 
school teachers, secondary and vocational ones have a deep training on 
their subject matters (an university degree) but a weak training on 
didactics (as it is explained by experts in the “Enciende” report and in the 
Report from the committee of Spanish Royal Scientific Societies at the 
Senate). This situation is getting better since the last reform, but we 
couldn’t find any data about this evolution (Spain participated in the TEDS-
M survey, but just with Primary school teachers). 

 
Prospective teachers’ training is conducted by university staff, both for primary, 
secondary and vocational school teachers. Normally, the training in 
mathematics/science education is delivered by university lecturers with a degree in 
mathematics/science and a specialization in didactics, although some of them lack of 
this specialization (mainly in the training of secondary school teachers, where lecturers 
from disciplinary areas participate together with specialist in didactics). 

 
In Spain, there are not specific requirements to become Primary school teacher. In the 
case of secondary school teacher, the criterion is to have a degree in a subject matter 
related to mathematics or science. 

 
Besides the general orientation, prospective training depends on each university. It is 
beyond the aim of mascilto analyse all the training programs, and we couldn’t find any 
report or study with this information. 
 
About topics connecting school and the world of work, we should analyse each program 
in detail, which is far from mascilaims. Nevertheless, according to our experience, few 
connections can be found. 

 
Finally, about teaching methods in pre-service training we couldn’t find any study about 
this issue. 
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According to our experience and knowledge of the system, issues related to problem-
solving (in mathematics) and scientific method (in science) can easily be found in the 
training programmes. But using inquiry-based learning in the training of teachers is less 
common. 
 
Teachers’ voice 
 
No teachers were interviewed, so there is no data available at the time.  
 
Constrains in relation to the aims of MASCIL project 

 
Considering that orientations for prospective teacher training are quite general, we think 
that there are not obstacles for the inclusion of IBL and connections between 
mathematics/science and the WoW. Moreover, considering that teachers should be 
trained to deliver the existing curriculum, which is quite supportive with IBL 
methodologies, we think that there is a real chance for MaScil to have a positive impact 
in the system. 

 
A main restriction might be the fact that each university designs its own training 
programme. From MaScil we can operate easily in the Universities in which we work, 
but a specific strategy might be needed to have some impact in other universities. 

 
 

Theme 5: In-Service teacher training in relation to i) IBL and ii)the world of work 
 
Wider policy perspectives 
  
In general, there is a vision of lifelong professional learning among the teaching 
profession. According to TALIS report (OECD, 2009), Spanish teachers are aware of 
the necessity of participating in PD courses and initiatives. Indeed, most of them declare 
that participate regularly. 

 
Currently, priorities in teachers’ professional development are mainly structured in the 
domains of: 

- Competency-oriented teaching and learning 
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- Using ICT to support teaching and learning processes 
 

However, the in-service teacher-training menu is quite big, and we couldn’t find any 
report or study that analyses it. Under the domain of “competency-oriented teaching” or 
“ICT” many different kinds of PD offers can be found.  

 
In the induction phase, new teachers that become civil servants are tutored from the 
inspection service in their first professional year. 
 
 
Implementation 
 
In-service training is voluntary in Spain. As an incentive, teacher that complete 60 hours 
of training every 6 years can apply for a salary complement. 

 
In each autonomous region, in-service training is mainly provided by a special institution 
which depends directly from the Regional Ministry of Education: the so called 
“Teachers’ Centres”. In Andalusia, they form a net of 32 centers, which was established 
in 1985 with the aim of providing a sustainable structure for teachers’ professional 
development. 
 
Teachers’ Centres staff is integrated byin-service teachers, both from primary, 
secondary and vocational education, that apply for the position. There is a selection 
process that ensures that the best teachers are selected, at least in theory. Moreover, 
they are selected only for a limited period of time (4 years that can be extended to 
another 4). That means that teachers working on the Teachers’ Centre know, from the 
very beginning, that this position is temporal. 
 
Teachers’ Centres staffs are not responsible for providing professional development 
directly (i.e., they do not have to be trainers in the courses they organize), although they 
can if they want to. Their responsibility is, on the one hand, to detect teachers’ needs 
and provide resources that can help them and, on the other hand, to deliver and support 
educational policies through professional development initiatives. Somehow, they are in 
between the needs coming from teachers and those coming directly from the 
educational authorities  and political priorities. 
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Teachers’ Centres organizes a wide variety of activities. In relation to teachers’ 
continuing professional development, we can emphasize: 

• Training courses and workshops. 
• Teachers’ working groups and networks. 
 

 
Who is responsible for the selection of topics and themes? 

• For training courses and workshops, as explained before, sometimes 
themes are selected according to priority educational policies; other times 
teachers working for the Teachers’ Centres inquiry their colleagues and try 
to organize activities to meet their needs and/or wishes. 
• For teachers’ working groups and networks, teachers themselves select 
the topics they would like to work on, form the group or the network and 
apply for some funding and support to the Teachers’ Centre. 

 
Nationally, the “INTEF-Education Technology and Teacher Training National Institute” 
promotes on-line PD courses, teachers projects and networks, seminars, conferences, 
etc. (http://www.ite.educacion.es/es/intef ) 

 
Due to the huge variety that exists, it is almost impossible to know what is the 
organization, structure or length of in-service training programs. We couldn’t find any 
study or report that analyses in-service training programs in our country. 

 
In the case of Andalusia, there is political priority for courses that connects out-of-school 
training sessions with in-school actions. Also there is a policy to promote in-school 
training, working groups and networks. 

 
In the induction phase of new civil servant teachers, there is a program (in some 
regions, at least) mainly based on general talks about key problems in education. 
Besides, they are tutored by the inspectorate service and have to elaborate some 
teaching sequences and programmes. 
 
Teacher trainers are other teachers, supposed to be experienced in a specific domain, 
and university staff. The selecting criterion is mainly their professional trajectory. 
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Training is open to every teacher that wants it. Normally, there are general criteria to 
select teachers that attend a course (like school level, or the subject they teach). It is 
not usual to find other kind of criteria. 
 
Concerning the teaching methods used in professional development courses and 
actions, it is not possible to answer this question as there are so many different 
initiatives. We couldn’t find any study or report that analyses this issue. 

 
 
Teachers’ voice 
 
No teachers were interviewed so there is no data available at the time.   
 
 
Constrains in relation to the aims of MASCIL project 
 
The existence of a well-established infrastructure (teacher centers and INTEF) is a 
supporting factor for MaScil. 

 
Although TALIS reports that almost every teacher in Spain is involved in any kind of 
professional development action, this statement is too general, as they consider “talking 
and collaborating with other teachers” as a PD actions. In our experience (LEMA, 
PRIMAS, COMPASS and other national projects), teachers are reluctant to attend 
courses. Due to the financial situation and cuts in public services and salaries, they are 
even more reluctant to come (hindering factor). Considering that in-service training is 
not compulsory, a main challenge for MaScil to succeed will be attracting teachers to 
our PD program. 
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PART 2: EMERGING ISSUES FOR REFLECTION  
 
Equity specific issues 

 
In the Spanish report of PISA 2009, girls perform worse than boys both in mathematics 
and science, but better than boys in reading comprehension. However, it is not a big 
gap, as it is shown in the next graph, which has been taken from the “PISA 2009 - 
Spanish report” (Ministry of Education, 2010). 

 
[light blue = girls; dark blue = boys] 
[“Comprensiónlectora” means “Reading comprehension”; “Competenciamatemática” 
means “Mathematical competency”; “Competenciacientífica” means “Scientific 
competency”] 
 

Also in the diagnostic assessment there are not big differences between boys and girls 
both in mathematical and scientific competency. 
 
The gender issue is present in the Spanish society as a whole. Indeed, there is a 
Ministry about Health, Social Services and Equity. In Andalusia, there is a Regional 
Ministry about Equity and Social Well-being.  

 
In the curriculum, many references to avoiding gender inequalities can be found, both in 
the general objectives and in the objectives of each subject. This applies also for 
mathematics and science. 

 
Some general actions are described in the report “Gender Differences in Educational 
Outcomes” (Eurydice, 2009). The following text has been taken from this report (p. 94): 
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However, we couldn’t find any specific action for mathematics and science in relation to 
Gender issues. We are sure that this kind of actions exists, but probably they are 
applied locally. For instance, the publication “On line experiences and formative 
resources about co-education for teachers” published by the Ministry of Education in 
2010 
(https://www.google.es/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CDEQFjA
A&url=https%3A%2F%2Fwww.educacion.gob.es%2Fintercambia%2Fdescargar_ruta.d
o%3Fpath%3D%2Farchivos_secciones%2F147%2FCatalogoIntercambia2010.pdf&ei=
6388UqKjCI_g7QbSu4CgBg&usg=AFQjCNHX5JU6FTdkCKxXdgsy1GinjqYkqg&bvm=b
v.52434380,d.ZGU) lists publications, resources, projects and actions oriented towards 
gender issues in education. However, we just found one that is related to mathematics 
and science: an exposition about “invisible scientific women”. 
 
Finally, in terms of teacher professional development, we couldn’t find any report that 
analyse PD offers and actions (it is a very big market). Therefore, it is not possible for 
us to know if there is any kind of prioritization towards gender issues in relation with 
mathematics and science. 

 
 

Addressing low achievement 
 
According to PISA 2009, low achieving students are those that perform in level 1 or 
below. 

 
In “PISA 2009 - Spanish report” (Ministry of Education, 2010), 24% of students are 
considered to be low-achieving in mathematical competency, and 19% in the case of 
scientific competency. 
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https://www.google.es/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CDEQFjAA&url=https%3A%2F%2Fwww.educacion.gob.es%2Fintercambia%2Fdescargar_ruta.do%3Fpath%3D%2Farchivos_secciones%2F147%2FCatalogoIntercambia2010.pdf&ei=6388UqKjCI_g7QbSu4CgBg&usg=AFQjCNHX5JU6FTdkCKxXdgsy1GinjqYkqg&bvm=bv.52434380,d.ZGU
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Reducing low achieving students is a priority both in the Spanish educational policy and 
in the school system. 

 
From the last big “Report about the state of the educational system” (Ministry of 
Education, 2012), we can outline the following: 

 
• Curricular adaptations made within each school (adapting curriculum to 

individual needs), both in primary and secondary school. 
• Reinforcement and support measurements in basic aspects of the curriculum. 

In practice, this results in extra teaching hours for low-achieving students in 
mathematics and language in the secondary school. 

• Curricular diversification programme (secondary school): for low achieving 
students in the 3rd and 4th level of secondary education (14-15 and 15-16 
years old). Subjects are grouped in big domains: scientific domain includes 
mathematics, science and technology; social and linguistic domain includes 
mother language and social sciences. Each school selects the pupils that can 
attend to this “special” group. In other subjects, like arts, physical education or 
foreign language, these students follow the regular programme with the rest 
of the students, sometimes with little local adaptations. 

• Program for Initial Professional Qualification (it has been explained in Theme 
1, point 1.1). 

 
Moreover, each Autonomous Region can apply specific plans to reinforce low-achieving 
students. Normally, these plans are oriented towards mathematics and mother 
language (instrumental subjects). 

 
We couldn’t found any data about professional development in mathematics and 
science specially addressed to low-achieving students. 
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Promoting entrepreneurship 
 
According to the document “Rethinking Education: Investing in skills for better socio-
economic outcomes” (European Comission, 2012): 

 
 
 
 

Comments by the NAB 
 

These issues have not been discussed with the Spanish NAB yet. 
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1.7 National Report of Cyprus  

PART 1: A DESCRIPTIVE, EVIDENCE-BASED ACCOUNT OF THE NATIONAL 
CONTEXT 
 
Introduction: Organization of education in Cyprus  
The present report provides background information and figures for the current 
educational context in Cyprus and through this description makes an attempt to 
underline the possibilities for MASCIL dissemination and exploitation. The report begins 
with some background information on Cyprus. Cyprus has a highly centralised 
educational system; the development of educational policy and its implementation, the 
administration of public and private education and the enforcement of education laws, 
rests with the Ministry of Education and Culture. 

Current Educational Context 
Greek long tradition in philosophy and sciences, stressed back 2500 years, also had a 
great impact on Cyprus education. The ideas of Socrates, Plato, Aristotle, Democritus 
and many others have influenced both the subjects to be taught in schools and also the 
teaching practices. However, a distinction should be made here between the proposed 
methodology and guidelines from the ministry and the actual day-to-day practice in 
schools.  For instance, regarding IBL, for a long time now a model of traditional teaching 
with a teacher lecturing and asking questions and passive pupils reply to close 
questions has been criticised and IBL approaches have been recommended. However, 
anecdotal evidence shows that teachers do not follow IBL based approaches in their 
day-to-day teaching due to various reasons related to time constrains, lack of 
resources, and absence of teacher training.       

A major reform in all subject curricula in elementary and secondary school levels in all 
subjects is currently in progress. The reform started in 2009 and more than 80 university 
professors and more than 300 teachers participate in the working teams for developing 
the new curricula. It is actually the first time in the short history of Cypriot schools that 
Mathematics, Sciences and Technology are approached from a more inquiry based 
framework and problem solving is a core part of their curricula. The latter is quite 
important, especially for the MASCIL project, since it provides a venue for MASCIL 
implementation and dissemination at a country level.   
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In an attempt to improve the quality of the educational system Cyprus has included the 
EU Benchmarks. Some of the EU benchmarks and measures that are related to 
MASCIL objectives are: (a) Reduce the number of early school leavers, (b) Increase the 
number of graduates of Secondary Education and those with Universities Degrees, 
particularly in Mathematics, Science and Technology, (c) Increase the number of 
teachers participating in in-service training seminars, and (d) Increase the participation 
of adults in Lifelong Learning.  Furthermore, the Lifelong Learning Strategy, as 
implemented with the above measures is aligned, among others, with the national 
Strategic Development Plan 2007-2013 as well as with the National Reform Programme 
of Cyprus, the Bologna Process, the Copenhagen Declaration concerning Vocational 
Education and Training, the European Employment Strategy and the European Human 
Resource Development Strategy. 

 

Organization of the Education System 

Education is under the supervision of the Ministry of Education and Culture. The 
organization and structure of the Cyprus educational system, as have been shaped 
since the format ion of the Cypriot state resemble those of the Greek system. 
Specifically, it has the following general levels: 

• Primary Education (Pre-primary & primary education) 

• Secondary Education (Gymnasium & Lyceum) 

• Higher Education (Higher & Tertiary Education) 
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Fig. 1. Organization of the Cyprus Education System. 

The Cyprus Educational System has the following main characteristics:  

(a) Centralization; The responsibility for the formulation of educational policy rests with 
the Council of Ministers; The Ministry of Education and Culture is responsible for the 
administration of all levels, the application of educational laws that govern the operation 
of education, the preparation of educational legislation and the preparation of the 
budget on education and culture, which is submitted to Parliament for approval. Also, it 
determines the Curriculum, the books and the means of education; In the public 
educational institutions the teaching staff is appointed, promoted and subject to 
disciplinary proceedings by the Education Service Committee. The said committee 
promotes also the inspectors and the senior officers of education; The schools are 
controlled by the Ministry, via the school inspectors and school heads; The Ministry 
finances the Local School Commissions that are in charge of the construction, 
maintenance and equipment of school buildings; The private schools are managed by 
private individuals or bodies, but come under the supervision and control of the Ministry 
of Education and Culture. 

(b) Compulsory Education; All children from the age of 4 years and eight months up to 
the age of fifteen are obliged to attend school. 

(c) Free Education; The public primary and secondary education is free of charge. The 
government pays the salaries of teachers, provides books and other material to schools 
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and subsidizes all local Commissions on the basis of the number of registered pupils. 

 

Primary Education constitutes the main and fundamental stage of education, which lays 
the foundation for the harmonious development of children in the cognitive, emotional 
and psychomotor sector. The various sectors of the department of Primary Education 
include pre-primary education (pre-primary schools: state, communal, private), primary 
education (primary schools in the free and occupied parts of Cyprus), and education for 
children with special needs (schools for children with special needs and the rendering of 
individualized help to children with special needs placed in primary schools).  

The Ministry of Education and Culture of Cyprus, is responsible for the education of 3-
year old children and over. It takes on the responsibility to complement the family’s role, 
to provide ample support and augment the developmental stage of the children and to 
satisfy their basic needs for an integral personality in an experiential environment, so as 
to enable them to recognize their capabilities and enhance their self-confidence. From 
the school year 2004-2005, for children aged between 4 years and 8 months to 5 years 
and 8 months attendance is compulsory and free of charge, whereas children aged 
between 3 - 4 years and 8 months who take up vacant places in public institutions, have 
to pay fees, which are determined by the Ministry of Finance. The State covers all 
expenses for the functioning of the state institutions and continues to subsidize the 
functioning of the communal preprimary schools. There are no criteria for attendance.  

Attendance in Primary School is compulsory for six years. Children should be at least 
five years and eight months old, in order to get enrolled in the first grade. The 
population of primary education for the year 2004-2005 was 57 626. The maximum 
number of children in classrooms is 25. The school year comprises 180 days, starting 
early September till late June. Schools operate five days a week with an average of 35 
lesson hours per week. 

Lower secondary education offers full- time compulsory education to pupils 12 to 15 
years of age. Full attendance is also obligatory. A public primary school leaving 
certificate is required in order to enrol in the gymnasium without entrance examinations. 
On graduation, the students are awarded the ‘Apolyterion Gymnasiou’. During the 
school year 2004-2005 the number of pupils at tending the gymnasia amounted to 28 
050 with an average of 25 pupils per class. The school year comprises 180 days, 
starting early September till late June. Schools operate five days a week with an 
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average of 37 lesson hours per week. 

Upper secondary education consists of Lyceum and Secondary technical and vocational 
education. The upper secondary education offers a 3-year optional education 
programmes for pupils aged between 15 and 18. The holders of ‘Apolyterio Gymnasiou’ 
may enter a lyceum or a technical school without taking further examinations. During 
the school year 2004-2005 the number of pupils at tending the Lyceum reached 23 303 
with minimum 16 and maximum 24 pupils per class. In Lyceum courses are common for 
all students during the first year and students select courses on their own during second 
and third year of lyceum. The school year comprises 180 days, starting early September 
till late June. Schools operate five days a week with an average of 37 lesson hours per 
week. 
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Theme 1: State of affairs-recent changes 

Cyprus educational system is currently under reform. This reform covers all school 
subjects and all education levels, besides vocational education. A reform in vocational 
education took place quite recently, back in 2008. Current state in Cyprus with regard to 
this reform is presented below, with regard to wider policy perspectives (macro level), 
school level (meso-level) and classroom level (micro-level). The potential implications 
for the work of MASCIL are also considered and discussed in this presentation.  

 

Wider policy perspectives  

Although mathematics and science have been acknowledged as very important 
subjects in the school curriculum (and beyond), mathematics and science education are 
not prioritized in Cyprus, and consequently there is no priority and/or extra teaching 
periods for mathematics and science. For a long time there is no lack of scientists in the 
country and there is a trend among students to follow studies in the Sciences, Medicine, 
and Engineering, and as a result there has not been any need to further promote 
Mathematics and Science. However, like in other countries, there is a lack of quality 
education in these subjects; professionals (in those fields) and university professors 
often complain about students’ knowledge and skills in science and mathematics. 
School curricula are currently under reform in Cyprus, but still there is no foreseen 
changes with regard to making mathematics and science education a priority. In 
concluding, there is no priority given to mathematics and/or science at the school level 
in Cyprus.  

In Cyprus, the Curriculum and the timetable for primary and general lower secondary 
education schools are scheduled by the Ministry of Education and Culture. It is common 
for all schools at the same level, but the time allocated to each subject varies, in 
accordance with the school type (number of teachers). Modern Greek and Mathematics 
occupy a prominent position in compulsory school. All pupils also study History, 
Geography, Science, Environmental Studies, English, Art, Music, Physical Education, 
Design and Technology/Home Economics and Free Activities totalling to 35 teaching 
periods. In primary school teaching periods for mathematics are 6-7 (in total of 35) and 
1-4 for science. In Gymnasium, teaching periods per week (total 37 periods) are 3-4 for 
mathematics (4, 3, 4 per grade) and 3-5 for science (3, 5, 5). Science covers physics, 
chemistry, earth science, natural studies, and biology. For upper secondary school 
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level, teaching periods for mathematics range from 2-4 and 2-5 for science, depending 
on the specialization students follow.   

At a school level, there are no schools specialized in science and/or mathematics 
and/or technology/engineering. However, the school system after the nine years of 
compulsory education (last three years of the school system) has a strand on technical 
education. The certificate awarded at the end of compulsory education is an entrance 
requirement for upper secondary education. Pupils can attend the school of their choice 
within their catchment area. Pupils who have not completed compulsory education 
successfully can enter the labour market or enrol in the Apprenticeship Scheme 
(Systima Mathiteias). In schools that offer courses leading to the leaving certificate 
(apolytirio) the general compulsory subjects are the same for all pupils: Greek, Maths, 
History, Religion, Foreign Languages, and Physical Education. But each one of the 3 
grades of upper secondary education has also its own additional compulsory subjects.  

The STVE (Secondary Technical and Vocational Education) curricula (scheduled by the 
Council of Ministers following suggestions given by the Ministry of Education and 
Culture) offer balanced programmes of general education, technological education and 
workshop practice subjects. The subjects can be classified into the following six 
categories: Common Core Subjects; Related Subjects; Elective Subjects; Technological 
and Workshop Practice Subjects for the Branch; Technological and Workshop Practice 
Subjects for the Specialty; Industrial Placement. The Apprenticeship Scheme (Systima 
Mathiteias) provides practical and theoretical training alternately. Practical training takes 
place in industry, where apprentices are remunerated for their work, for three days per 
week. Theoretical training is provided on the premises of Technical Schools for two 
days per week. 

As far as the teaching methods are concerned, these are decided by the teachers in 
cooperation with the inspectors of the Ministry of Education and Culture. Finally, there is 
no freedom to choose textbooks, since these are chosen by the Ministry of Education. 
The textbooks are the same for all primary schools and they are sent to schools at the 
beginning of each school year. 
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Science and mathematics teachers’ education  

In general, there is no specific setting and/or advantages for those trained to be 
mathematics or science teachers. On one hand this is because there is no distinction 
between those that study mathematics to work for instance in industry or finance and 
those study mathematics to be mathematics teachers (same for science teachers). 
Further, there is no pressure on taking policy measures, since there is no lack of 
mathematics and science teachers. Teachers in state schools have civil servant status. 
Teachers who work in pre-primary and primary education are University graduates who 
attended four-year studies. Teachers who work in secondary education are also 
University graduates who have completed their studies either abroad (the number of 
years depends on the country) or at a University in Cyprus (four years), state or private. 
Secondary school teachers have to attend a pre-service training programme. According 
to the recent, in-service training program launched in 2010, beginning teachers benefit 
from an induction phase. In school, they cooperate with a mentor-teacher during 
morning hours. They observe the mentor's classes, have time set aside for discussion 
between the two, share ideas and materials and generally get as much guidance as 
possible. The mentor-teacher is able to guide, assist and supplement the beginning 
teacher. 

The Cyprus Pedagogical Institute (CPI) is the official source of teachers’ professional 
development and provides training at its own premises or in schools. Professional 
development may also be provided by professional organizations (such as the 
Association of Teachers of Mathematics / Physics), which organise programmes for 
their members, universities and inspectors. These organizations offer professional 
development for teachers of their subjects, in order to inform them of policies, reforms in 
curricula and new didactic approaches. There are no agreed standards for professional 
development training programmes and participation in courses does not have a 
significant impact on promotion. Compulsory programmes are only provided for newly 
appointed primary and secondary head teachers and newly appointed primary and 
secondary deputy head teachers (Eurybase, The Education System in Cyprus, 
2007/08). Professional development training provision in Cyprus is mainly informal, 
individual and voluntary and has not evolved into structured practices. The education 
legislation only makes reference to the possibility that “teachers could be asked to 
attend series of educational courses so as to improve their ability to respond to their 
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duties” (OELMEK, 2004, p. 57). Moreover, teachers need to meet no specific 
requirements for professional development in order to keep their jobs.  

 

Implementation in the classrooms 

In Cyprus, official documents and inspectors from the Ministry of Education and Culture 
support a ‘more contemporary’ and IBL based approaches and methods; yet support for 
the teachers (extra teaching hours; training) is still a significant constraint. Existing (and 
also new) curricula fully support the adoption and implementation of student centered 
teaching methods. More specifically, teachers are encouraged to adopt an inquiry and 
investigative approach in their teaching, take into account student prior knowledge, and 
focus more on conceptual, rather on procedural knowledge.  In science, lab work is 
emphasized, along with explorations and investigations. The inspectors of the Ministry 
of Education and Culture also support these teaching approaches. However, day-to-day 
practice shows that the intended curriculum is not implemented as such, because there 
is usually too much content to be covered within a small number of teaching periods. 
Teachers report that the latter, in conjunction with the limited training provided on 
inquiry based approaches results in a limited implementation of more student-centered 
methods and active learning.  

In primary school teaching periods for mathematics are 6-7 (in total of 35) and 1-4 for 
science. In Gymnasium, teaching periods per week (total 37 periods) are 3-4 for 
mathematics (4, 3, 4 per grade) and 3-5 for science (3, 5, 5). Science covers physics, 
chemistry, earth science, natural studies, and biology. For upper secondary school 
level, teaching periods for mathematics range from 2-4 and 2-5 for science, depending 
on the specialization students follow. In concluding, there is no priority and/or extra 
teaching periods for mathematics and science. 

With regard to assessment, there are not any recent (or foreseen) changes in relation to 
the way science and mathematics are assessed. In the primary school level there is no 
numerical grading of evaluation results. The theory behind this decision is that children 
develop at their own pace and it is the duty of the school to help them to enhance their 
abilities and skills to the highest possible degree. At the primary school level, student 
assessment takes place in the form of written tests, observations and communication. 
With regard to written tests, teachers are able to design their own assessment tests on 
various subjects of the curriculum. They also have at their disposal various books on 
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testing covering the majority of subjects, including Mathematics and Science. These 
books are published by the Curriculum Development Unit and include a written test for 
each unit, which can be used by teachers to assess the degree to which each pupil has 
been successful in achieving the aims of the unit.  

At the lower secondary school level, written assessment is based on: (a) Short written 
tests. The number and frequency of these are at the discretion of the teacher, (b) 
Period-long compulsory written tests which are given with notice in each of the three 
terms, and (c) Written examinations held every year in June in the following subjects: 
Modern Greek, History, Mathematics and Physics (examinations are prepared at the 
school level).  

At the higher secondary school level and at the vocational school level, written 
examination is the almost same like in lower secondary school. Among the differences 
is that although mathematics is required for all three years (10-12), physics is only 
compulsory for grade 10, while someone can choose physics, chemistry, biology (and 
other subjects) as optional stream subjects and therefore take final written exams on 
these subjects. Finally, final examinations at grade 12 are organized at a national level 
and also served as the entrance examinations for the state universities in Cyprus and 
Greece.  

 

Constraints in relation to the aims of MASCIL project  

In 2011, the Ministry of Education of Cyprus introduced the New Curriculum for public 
schools in Cyprus, with a new agenda - the emphasis shifting from the acquisition of 
important skills and knowledge to the development of children’s Critical Mathematics 
and Scientific Literacy. It is a change of paramount importance. IBL (and therefore 
MASCIL objectives) is clearly promoted in curriculum texts and also in the developed 
teacher and student materials. However, similar like in other countries, no time has 
been allocated for the suggested ‘discoveries’ and ‘explorations’ promoted in the 
mathematics and science curricula. The latter, in conjunction with the limited teacher 
training, is expected to restrain teachers from adopting a more contemporary, IBL based 
approach in their teaching.  

The problem mentioned above is even worse at the upper secondary level, when 
students are prepared to take the national examinations for entering the universities in 
Cyprus and Greece (similar with students taking the GCE and TOEFL exams). A strong 
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emphasis on the procedural knowledge, in both mathematics and science, is a crucial 
component in mathematics and science teaching and learning.   

 

Theme 2: Schooling and the world of work 

The core aim of the MASCIL project is to promote a widespread use of inquiry based 
science and mathematics teaching in primary and secondary schools, with a main 
emphasis on connecting IBL teaching and learning in the two subjects to the 
professional world. MASCIL project will target its actions on both general education and 
vocational education, and their connections to the world of work. Three levels are to be 
considered: the macro-level in terms of policy orientation, the meso-level in terms of 
schools/institutions, and micro-level at the classroom settings.   

 

Wider policy perspectives  

In general, there is no actual connection between the general education and the world 
of work, and therefore this ‘connection’ is not a priority in policy documents. Further, 
there is no connection between schooling and the world of work in terms of aims and 
objectives of science and mathematics education. Further, there are no differences 
between primary and lower secondary education. The Secondary Technical and 
Vocational Education (STVE) curricula, which are scheduled by the Council of Ministers 
following suggestions given by the Ministry of Education and Culture, offer balanced 
programmes of general education, technological education, and workshop practice 
subjects.  

Vocational education is placed in the upper secondary school level. Usually low-ability 
students choose to follow the vocational education line, and consequently vocational 
education is not prioritized. Part of the STVE education is the Apprenticeship Scheme 
(Systima Mathiteias), which provides practical and theoretical training alternately. 
Practical training takes place in industry, where apprentices are remunerated for their 
work, for three days per week. Theoretical training is provided on the premises of 
Technical Schools for two days per week. Vocational guidance is not a separate 
subject. It has an interdisciplinary character, only for higher secondary school level 
(technical and vocational education). 
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Issues regarding schools 

There are not any actual connections at the primary and lower secondary school level. 
Connections, if any, take the form of  ‘informal links’ between schools and providers of 
informal education. Science teachers often organize visits and fieldwork in science 
museums and zoos. For mathematics education this is even more rare. Further, there 
are no links between general education and vocational education. However, there are 
discussions at the policy level (still informal) to merge the two schooling lines (general 
education and vocational education), but these discussions are still at a young stage.  

The subjects offered at the STVE education are classified into the following six 
categories: Common Core Subjects; Related Subjects; Elective Subjects; Technological 
and Workshop Practice Subjects for the Branch; Technological and Workshop Practice 
Subjects for the Specialty; Industrial Placement. With regard to upper secondary school 
level, and more specifically to the Apprenticeship Scheme (Systima Mathiteias), which 
was presented above, there are strong connections between schools and industry, 
since students’ practical training takes place in industry, where apprentices are 
remunerated for their work, for three days per week.  

 

Issues regarding classrooms  

With regard to mathematics, quite often the examples used in problem solving activities 
are connected to real world / world of work. However, these problems are not ‘real 
problems’, but are rather de-contextualized problems. With regard to science, there are 
often application problems and lab activities that are related to the world of work, but 
again very rarely actual problems are included in the curricula. 

There is no connection between schooling and the world of work in relation to science 
and mathematics assessment. Assessment in both subjects is structured around core 
(pure) concepts from mathematics and science, with no connection to actual 
problems/world of work. At the vocational school level, written examination is the almost 
same like in lower secondary school. Among the differences is that although 
mathematics is required for all three years (10-12), physics is only compulsory for grade 
10, while someone can choose physics, chemistry, biology (and other subjects) as 
optional stream subjects and therefore take final written exams on these subjects. 
Finally, final examinations at grade 12 are organized at a national level and also served 
as the entrance examinations for the state universities in Cyprus and Greece.  
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Usually the teaching methods used in the teaching of mathematics and science are 
passive (for both subjects), although in policy documents (and reformed curricula) 
teachers are encouraged to adopt more active and IBL oriented teaching methods. 
However, as researchers and teachers mention, teacher training is definitely required, if 
we aim teachers to implement more IBL oriented approaches, and design and use IBL 
related materials.  

 

Constraints in relation to the aims of MASCIL project  

In 2011, the Ministry of Education of Cyprus introduced the New Curriculum for general 
education public schools in Cyprus, with a new agenda - the emphasis shifting from the 
acquisition of important skills and knowledge to the development of children’s Critical 
Mathematics and Scientific Literacy.  

Since vocational schools curricula are not under review (last review took place back in 
2008), it is really important to implement innovative IBL (and therefore MASCIL related 
actions and objectives) teaching approaches and use real world problems in the 
teaching and learning of mathematics and science.  

 

Theme 3: Science and Mathematics curricula and IBL  

Cyprus curricula are reviewed under the aim to examine the extent to which they 
prioritise science and mathematics education, as well as IBL approaches. The review of 
the curricula is conducted in three levels: in a macro-level in terms of the aims, 
objectives, content and expected outcomes as envisioned by policy documents, the 
meso-level that regards how schools mediate the implementation of the policies, and 
the micro-level that regards the implementation in the classrooms.  

 

 

Wider policy perspectives  

Policy documents, accompanying the new curricula (currently under reform) promote 
the use of inquiry based learning and teaching in both mathematics and science. There 
are no differences between primary and secondary school levels, with regard to giving 
priority to IBL based approaches in the science and mathematics.  
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Curricula in Cyprus are currently under reform. One of the core aims of the new 
curricula in Mathematics and Science is the promotion of inquiry based teaching and 
learning. To this end, the new textbooks (currently under development; only one 
compulsory textbook for each grade) are expected to promote IBL in Mathematics and 
Science. As IBL is among the core aims of the new curricula, teachers are encouraged 
to be involved in contemporary actions, like those proposed by MASCIL framework. 

 

Issues regarding schools 

Especially in secondary school time constrains struggle IBL related approaches, like 
those proposed by MASCIL. There are specific curriculum units that need to be covered 
within specific and tight time periods. Further, with regard to national assessment 
(especially in high school), there are not any IBL related activities and tasks in national 
assessment tests and therefore all related factors (teachers, students, parents, policy 
makers) usually expose negative attitudes towards IBL related activities. On the other 
hand, the lack of national assessment in elementary school makes it more feasible to 
adopt and implement IBL teaching and learning approaches in Mathematics and 
Science.      

 

Issues regarding classrooms  

Existing (and also new) curricula fully support the adoption and implementation of 
student centred teaching methods. More specifically, teachers are encouraged to adopt 
an inquiry and investigative approach in their teaching, take into account student prior 
knowledge, and focus more on conceptual, rather on procedural knowledge. In science, 
lab work is emphasized, along with explorations and investigations. The inspectors by 
the Ministry of Education and Culture also support these teaching approaches. 
However, the day-to-day practice shows that the intended curriculum is not 
implemented as such, because there is usually too much content to be covered within a 
small number of teaching periods. Teachers report that the latter, in conjunction with the 
limited training provided on inquiry based approaches results in a limited 
implementation of more student-centered methods and active learning.  

Official documents and inspectors from the Ministry of Education and Culture support 
‘more contemporary’ and IBL based approaches and methods; yet support for the 
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teachers (extra teaching hours; training) is a constraint. Student assessment (especially 
at the secondary school level, both for general and vocational education) is not based 
on the notion of IBL. Informal assessment at the primary school level (no formal 
assessment at this school level) might include IBL based activities.  

 

Constraints in relation to the aims of MASCIL project  

Especially in secondary school time constraints might struggle actions like those 
integrated in MASCIL. There are specific curriculum units that need to be covered within 
specific and tight time periods. MASCIL PD should be very specific (regarding 
curriculum concepts) in these cases, as IBL approaches should be provided with regard 
to the corresponding curriculum concepts in that grade(s). Another negative facilitator is 
national assessment (especially in high school). Currently there are not any IBL related 
activities and tasks in national assessment tests and therefore all related factors 
(teachers, students, parents, policy makers) might expose negative attitudes towards 
IBL related activities. On the other hand, the lack of national assessment in elementary 
school makes it more feasible to run IBL PD courses and activities implementation in 
Mathematics and Science.      

 

Theme 4: Pre-Service teacher training in relation to IBL and the world of work 

Pre-service teacher training in Cyprus is presented next, with the emphasis placed on 
the target groups of primary teachers, secondary science and mathematics teachers for 
both general and vocational schools. Emphasis is also given to the relations between 
professional development, inquiry based teaching methods and the world of work. 
Again, three levels are considered: policy-making level, school/institute level and 
classroom level.  

 

Wider policy perspectives  

There is no lack of mathematics and/or science teachers in Cyprus and therefore there 
is no policy and/or measures to encourage someone to become a mathematics and/or 
science teacher. In general, there is no specific setting and/or advantages for those 
trained to be mathematics or science teachers. On one hand this is because there is no 
distinctions between those that study mathematics to work for instance in industry or 
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finance and those study mathematics to be mathematics teachers (same with science 
teachers). Further, there is no pressure on taking policy measures, since there is no 
lack of mathematics and science teachers.  

Teachers in state schools have civil servant status. Teachers who work in pre-primary 
and primary education are University graduates who attended four-year studies. 
Teachers who work in secondary education are also University graduates who have 
completed their studies either abroad (the number of years depends on the country) or 
at a University in Cyprus (four years), state or private. 

Secondary school teachers have to attend a pre-service training programme. According 
to the recent, in-service training program launched in 2010, beginning teachers benefit 
from an induction phase. In school, they cooperate with a mentor-teacher during 
morning hours. They observe the mentor's classes, have time set aside for discussion 
between the two, share ideas and materials and generally get as much guidance as 
possible. The mentor-teacher is able to guide, assist and supplement the beginning 
teacher. 

 

 Implementation  

A Bachelor of Arts (BA) degree is the minimum requirement being a primary school 
teacher in Cyprus. The four-year degree can be obtained from the University of Cyprus 
(Department of Education), Greek universities (Departments of Education) and from any 
other university worldwide. A Bachelor of Arts (BA) degree is the minimum requirement 
being a primary school teacher in Cyprus. The four-year degree can be obtained from 
the University of Cyprus (Department of Education), Greek universities (Departments of 
Education) and from any other university worldwide. If the latter is the case, these 
candidates for being teachers need to have their degree accredited by the Cyprus 
Degree Accreditation Agency and take some Modern Greek language examinations. No 
other specific training on pedagogies or educational sciences is needed for being a 
primary school teacher. However, a significant number of primary school teachers hold 
postgraduate degrees (Master of Arts and PhD degrees).  

The training of primary school teachers during their bachelor degree studies is based on 
the model of complementary alternation between theory and practice involving a 
general approach in educational sciences, including didactics of all teaching domains, 
lab courses, observation and supervised practice in close relation to theoretical 
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approach. The field experience in school varied between universities from few weeks to 
a whole semester. In almost all universities in Cyprus and Greece the first three years of 
teacher training are the same for all students and student choose their specialization in 
the fourth year between various courses in mathematics, sciences, modern Greek 
language, arts, inclusive education and physical education.  Although primary school 
teachers are expected to teach all subjects in primary school, they usually focus their 
teaching on fewer subjects (especially in large schools).    

The training for secondary school teachers is totally different from the training for 
primary school teachers. The training for lower and upper secondary education is the 
same. All teachers must have a university degree in one discipline (not specialised in 
education) equivalent to a four-year bachelor degree. Bachelor degree holders who 
would like to work as teachers need to participate in a one-year pre-service training 
course, currently offered by the University of Cyprus (since 2007). Before 2007, the 
course was offered by the Cyprus Pedagogical Institute. During this course, which takes 
place 1-2 years before their recruitment, candidate teachers have courses on subject 
didactics, on pedagogies, on psychology, on assessment and evaluation, and on core 
subject courses. Teachers also have a field experience course in schools four days a 
week for a whole semester.  

Prospective primary school teachers’ training aims to train teachers to “help the child to 
adapt smoothly to the wider school environment, to include itself in the society with 
comfort and safety and to secure, maintain and promote its healthy growth in all 
respects (intellectual, social, sentimental, moral, religious and aesthetic) to the 
maximum possible extent , depending on the stage of maturity’ (Curriculum, Ministry of 
Education and Culture, p. 39). 

Secondary school level training has an overarching goal is to provide pupils with 
general education within more flexible, comprehensive- teaching structures which 
prepare pupils for subject selection at the lyceum level. Through general education, with 
an emphasis on humanities (social sciences, physical sciences and aesthetics), it is 
expected that learners will have the opportunities to develop autonomy as a skill for 
lifelong learning, self-monitoring and self-direct ion and self- fulfillment. Further, the 
upper secondary school level, is characterized by focusing on general education 
(including technological and economy education) and developing a multifaceted 
personality by: a) the didactic process and the various pedagogical activities which 
nurture a wide range of skills and types of thought such as: critical thinking, creativity 
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and originality, imagination, observation, cooperation, problem solving and coping with a 
variety of situations, analysis skills, and writing skills, and b) developing skills and 
attitudes so that a youth can cope with the challenges of the modern world as a pupil 
and later as a citizen. 

 

Teachers’ voice  

Results from the data collected through the interviews revealed that teachers are aware 
of IBL and are in favour of inquiry based teaching and learning, although they 
underlined a number constraints. Results showed that teachers have IBL related 
experiences as part of their undergraduate studies, and specifically courses on problem 
solving in mathematics and the use of IBL and informal education settings in the 
teaching and learning of science.  

Teachers reported various reasons for participating in IBl related courses. Among the 
most reported reasons was teachers’ willingness to be educated in contemporary topics 
in their subject, the value they place in lifelong learning, and the need to cope with new 
developments in the teaching and learning in mathematics and science. Quite 
interesting was their willingness to participate in future training events, and specifically 
in training sessions that focused their agenda on the use of inquiry based approaches in 
mathematics and science and on connecting the subjects with real world applications 
and the world of work. Finally, with regard to connecting the teaching and learning of 
mathematics to the world of work, almost all teachers reported that it is important for 
students to acquire skills and competences needed for the world of work during 
schooling, and they underlined that such connection should take place in both general 
and vocational education.  

 

Constraints in relation to the aims of MASCIL project  

The minimum prerequisites for being a mathematics and science teacher in Cyprus is a 
bachelor degree in educational studies for elementary school teachers, and a bachelor 
degree and one year pedagogical studies course for secondary school teachers. 
Further, more than 30% of teachers hold master degrees. Their studies, in conjunction 
with a number of IBL related courses at the university level, appropriately equipped 
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teachers to acknowledge the benefits from IBL based pedagogies and approaches and 
therefore to welcome MASCIL activities.    

Pre-service teachers are to be contacted through existing and new courses that will be 
implemented at the University of Nicosia. In-service teachers will be contacted through 
master courses and through the in-service training courses, currently offered by the 
Cyprus Pedagogical Institute. Director of the Vocational Education at the Ministry of 
Education and inspectors of Vocational Education will assist the research team in 
designing and promoting IBL approaches and activities that connect school and the 
world of work.  

 

 

Theme 5: In-Service teacher training in relation to IBL and the world of work 

In-service teacher training (PD) in Cyprus is presented next, with the emphasis placed 
on the target groups of primary teachers, secondary science and mathematics teachers 
for both general and vocational schools. Emphasis is also given to the relations 
between professional development, inquiry based teaching methods and the world of 
work. Again, three levels are considered: policy-making level, school/institute level and 
classroom level.  

 

Wider policy perspectives  

The minimum prerequisites for being a mathematics and science teacher in Cyprus is a 
bachelor degree in educational studies for elementary school teachers, and a bachelor 
degree and one year pedagogical studies course for secondary school teachers. 
Further, more than 30% of teachers hold master degrees. Their studies, in conjunction 
with a number of IBL related courses at the university level, appropriately equipped 
teachers to acknowledge the benefits from IBL based pedagogies and approaches and 
therefore to welcome MASCIL activities.    

There are no agreed standards for professional development training programmes and 
participation in courses does not have a significant impact on promotion. Compulsory 
programmes are only provided for newly appointed primary and secondary head 
teachers and newly appointed primary and secondary deputy head teachers (Eurybase, 
The Education System in Cyprus, 2007/08). Compulsory programmes are only provided 

http://www.mascil-project.eu/


 

 
 

253 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

for newly appointed primary and secondary head teachers and newly appointed primary 
and secondary deputy head teachers (Eurybase, The Education System in Cyprus, 
2007/08). 

Professional development training provision in Cyprus is mainly informal, individual and 
voluntary and has not evolved into structured practices. The education legislation only 
makes reference to the possibility that “teachers could be asked to attend series of 
educational courses so as to improve their ability to respond to their duties” (OELMEK, 
2004, p. 57). Moreover, teachers need to meet no specific requirements for professional 
development in order to keep their jobs. There are no agreed standards for professional 
development training programmes and participation in courses does not have a 
significant impact on promotion. Compulsory programmes are only provided for newly 
appointed primary and secondary head teachers and newly appointed primary and 
secondary deputy head teachers (Eurybase, The Education System in Cyprus, 
2007/08). 

 

Implementation  

There is no systematic in-service training for teachers in tertiary education, either at the 
university or non university (public or private) levels. In the past, the task of providing 
opportunities for teacher development was the responsibility of the Primary and 
Secondary Inspectors. However, in-service training became more systematic with the 
establishment of the Pedagogical Institute. The training is conducted either by 
experienced teachers who have been seconded to the Pedagogical Institute, members 
of the permanent staff of the Institute, highly-qualified individuals from the private sector 
and academics from universities or experts from abroad.  

The Cyprus Pedagogical Institute (CPI) is the official source of teachers’ professional 
development and provides training at its own premises or in schools. Professional 
development may also be provided by professional organizations (such as the 
Association of Teachers of Mathematics / Physics), which organise programmes for 
their members, universities and inspectors. These organizations offer professional 
development for teachers of their subjects, in order to inform them of policies, reforms in 
curricula and new didactic approaches. 

Compulsory courses are provided for the newly appointed primary and secondary head 
teachers and deputy head teachers, and for newly recruited teachers (induction 
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programme). The Institute organised optional seminars (each seminar comprising 5 
afternoon sessions and adding up to a total of 15 teaching periods) for all subjects, 
including seminars for mathematics, science, ICT in mathematics and in science etc.  

 

Teachers’ voice  

Results from the data collected through the interviews revealed that the majority of 
teachers are in favour of inquiry based teaching and learning, although they all 
underlined a number of institutional, curricular and managerial constraints.   

Results showed that teachers participate in a limited number of compulsory professional 
training events. These events varied a lot; for primary school teachers these training 
events might include didactics training on various subjects (including mathematics and 
science), new curricular approaches and teaching methods, like inquiry, explorations, 
problem solving, and the use of technology. Same topics are covered in the compulsory 
training provided for secondary school teachers. With regard to training events in which 
teachers participate on a voluntary basis, teachers reported that quite often participate 
in such events. Among the topics covered in courses teachers reported that participated 
are the use of complex problems in the teaching of mathematics at the primary and high 
school level, the use of Geogebra and other technological tools in the teaching of 
mathematics, and the use of IBL approaches in the teaching of mathematics and 
science.  

Teachers reported various reasons for participating in such courses. Among the most 
reported reasons was teachers’ willingness to be educated in contemporary topics in 
their subject, the value they place in lifelong learning, and the need to cope with new 
developments in the teaching and learning in mathematics and science. Quite 
interesting was their willingness to participate in future training events, and specifically 
in training sessions that focused their agenda on the use of inquiry based approaches in 
mathematics and science and on connecting the subjects with real world applications 
and the world of work.  

It should be noted, however, that teachers’ participation in such events is not an easy 
process. All teachers reported various constraints with regard to their participation in 
such events. Constraints include, among others, (a) the lack of time; almost all training 
takes place during afternoons and weekends, and thus makes it difficult for teachers to 
participate, (b) support by school and inspectors; sometimes schools and inspectors are 
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not supportive in implementing more innovative approaches in the teaching of 
mathematics and science, like IBL and open-ended real world problems. 

With regard to students’ awareness of IBL approaches and methods, the results of the 
interviews revealed that many teachers were aware of IBL and quite often they try to 
implement IBL based approaches and methods in their teaching. Some teachers have 
received related training in IBL as part of their undergraduate and/or postgraduate 
studies, while others have received training in courses that have been offered as part of 
other initiatives (e.g., research projects). Teachers reported a number of benefits from 
using an IBL approach in their teaching. These benefits include opportunities for 
students to think critically, use their skills, collaborate with their classmates, document 
their results and communicate, solve complex problems, and appreciate the use of 
mathematics and science concepts in solving real world problems.  

Teachers have reported various constraints with regard to implementing IBL in their 
teaching, including: (a) time; IBL activities need a lot of time to be implemented and this 
makes the implementation of IBL too difficult, (b) students are not familiar with IBL and 
sometimes it is difficult for them to work in groups, and (c) designing and implementing 
IBL activities requires a lot of preparation and high managerial skills during classroom 
implementation.  

Finally, with regard to connecting the teaching and learning of mathematics to the world 
of work, almost all teachers reported that it is important for students to acquire skills and 
competences needed for the world of work during schooling, and they underlined that 
such connection should take place in both general and vocational education. Teachers 
reported that there were not any real world problems and open investigations in current 
textbooks, and that was a major constraint. The use of informal education settings does 
not exist in the teaching and learning of mathematics, while the use of informal 
education is also limited in the teaching and learning of science and it is restricted to the 
willingness of a teacher to take such initiatives.  

 

Constraints in relation to the aims of MASCIL project  

The minimum prerequisites for being a mathematics and science teacher in Cyprus is a 
bachelor degree in educational studies for elementary school teachers, and a bachelor 
degree and one year pedagogical studies course for secondary school teachers. 
Further, more than 30% of teachers hold master degrees. Their studies, in conjunction 
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with a number of IBL related courses at the university level, appropriately equipped 
teachers to acknowledge the benefits from IBL based pedagogies and approaches and 
therefore to welcome MASCIL activities.    

Pre-service teachers are to be contacted through existing and new courses that will be 
implemented at the University of Nicosia. In-service teachers will be contacted through 
master courses and through the in-service training courses, currently offered by the 
Cyprus Pedagogical Institute. Director of the Vocational Education at the Ministry of 
Education and inspectors of Vocational Education will assist the research team in 
designing and promoting IBL approaches and activities that connect school and the 
world of work.  
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PART 2: EMERGING ISSUES FOR REFLECTION  

 

Equity specific issues 

Data from international studies in which Cyprus has participated have not revealed any 
gender inequalities. The first time Cyprus has participated in PISA study was in 2012 
and the corresponding results have not been released yet. However, Cyprus 
participated in TIMSS 1995, 1999, 2003, and 2007 studies, and in general the findings 
showed that girls usually perform better than (or equal to) boys, in both mathematics 
and science.  

Specifically, in the TIMSS 1999 study there was no significant different between lower 
secondary school boys’ achievement and girls’ achievement. In Mathematics, boys’ and 
girls’ results were 479 and 474 respectively, while their results in Science were 465 and 
455 respectively. Further, in TIMSS 2003 study, the results for the 8th grade revealed 
that girls’ achievement in mathematics (474) was statistically significant better than 
boys’ achievement (458). At the 4th grade, boys scored higher than girls. The 
achievement averages were 496 and 504 respectively. In science, girls outperformed 
boys in life science (448, 427) and in chemistry (446, 439) (both differences were 
statistically significant), while boys scored higher only in physics (451, 448) (this 
difference was not significant).  

With regard to whether gender specific issues are prioritized (or not) in policy-making 
documents and the national curriculum, gender issues are prioritized in policy-making 
documents and the national curriculum documents. While gender equality was not 
expressed as a goal of the education system at present, in the recent reform of the 
education system, the gender dimension was integrated in the new public school 
curriculum. Although in the national policy documents there are references to different 
economic, cultural, and other differences, there are no references to gender 
inequalities, making it clear that Cyprus has progressed quite a lot with regard to gender 
issues. It should be also noted that in the new curricula (among other policy documents) 
both genders are indicated (different female and male noons).  

With regard to professional development, IBL and gender issues, in primary education, 
student teachers receive lectures and courses, as part of their undergraduate studies. It 
could be further noted that a UNESCO Chair on Gender Equality and Empowerment 
has recently been established at the University of Cyprus. Similar training is also 
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provided for secondary school teachers, as part of their pre-service training, which 
focuses on didactics, psychology, gender studies, and classroom management topics. 
Every teacher receives training in didactics of mathematics and/or science, and impact 
of affect on teaching and learning, and when it comes to IBL there is usually emphasis 
on gender issues, and how teachers can effectively deal with gender differences, as to 
make the best possible learning environment for both genders.  

 

Addressing low achievement  

With regard to primary school level, there is data from both national and international 
studies (TIMSS). According to the national survey conducted annually for the 
identification of the functional illiterate students (for Mathematics and modern Greek), 
students from the following groups are more likely to be included in the ‘at risk’ groups: 
(a) Boys, (b) students that enter schools before the age of six, (c) foreign students, and 
(d) students with low self-esteem. For the 3rd grade students, the percentages of very 
low achievers were 7.5% for both Mathematics and Greek, while for 6th graders the 
percentages for Mathematics and Greek were 6.9% and 5.5% respectively. With regard 
to data collected in TIMSS international study, the 2003 results revealed that in 
Mathematics, 11% of the 4th grade population did not meet the low international 
benchmark (400), while the respective percentage in the 1995 study was 21%. 
Similarly, the 2003 results for Science showed that 14% of students did not meet the 
low international benchmark, while the corresponding percentage for the 1995 study 
was 26%. 

At the secondary school level, collected in TIMSS international study, the 2003 results 
revealed that in Mathematics, 23% of the 8th grade population did not meet the low 
international benchmark (400), while the respective percentage in the 1995 study was 
18%. Similarly, the 2003 results for Science showed that 29% of students did not meet 
the low international benchmark, while the corresponding percentage for the 1995 study 
was 28%. Results from all TIMSS studies, in which Cyprus participated, showed that 
low achievers (in both Mathematics and Science) usually come from homes with low 
socioeconomic background, their parents have not completed secondary education, and 
have limited resources at home, such as books and computer/internet equipment and 
facilities.  
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Low achievement is prioritized in policy-making documents. Both at the primary and 
secondary school level, very low achievers (illiterate students) in mathematics and 
science participate in focus groups (usually groups of less than 6-8 students or on an 
individual basis), in which they received teaching at a lower level, than the one they 
should do. Of course, as the European Commissioner for Education mentioned, policy-
makers need to do more to help schools tackle low achievement in mathematics and 
science, according to two reports presented by the European Commission in November 
2011. The report on mathematics education revealed that only five European countries 
(England, Italy, the Netherlands, Ireland and Norway) have set national targets to boost 
achievement levels, although a majority of EU Member States provide general 
guidelines to address pupils' difficulties in this area. The report on science showed that 
no Member States have specific national support policies for low achievers, although 
five countries (Bulgaria, Germany, Spain, France and Poland) have launched 
programmes to tackle low achievement in general. The reports conclude that although 
much has been achieved in updating mathematics and science curricula, support for the 
teachers responsible for implementing the changes is still lacking. 

With regard to professional development and undergraduate studies, this is an issue 
related to the programme of studies in each university. However, with regard to the pre-
service training programme offered by the Cyprus Pedagogical Institute for secondary 
school teacher, emphasis in placed on tackling low achievement and on how teachers 
can provide extra assistance and support for low achievers. However, this emphasis is 
not necessarily connected or related to IBL, but it rather takes place on a more general 
level.  

 

Promoting entrepreneurship  

Entrepreneurship education is not explicitly recognized. However, in the new curriculum 
for ISCED 1-3, to be implemented in the school year 2011/12, emphasis is given on 
attributes, skills and working methods that enhance entrepreneurial behaviour as a 
cross-curricular objective. Furthermore, one of the goals of the Ministry of Education 
and Culture during the last years has been to incorporate elements of entrepreneurship 
as part of other subjects such as science and economics. To get familiar with this basic 
aim of the New Curriculum and the ways for developing these skills and attributes, the 
Ministry of Education and Culture set for this academic year, 2011/12, the aim 'Our 
school – A workshop for developing critical thinking, creativity and collaboration' (CF 
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circular). According to a circular, schools should be workshops of learning, where 
students have the chance to raise problems and in collaboration with their peers and 
their teachers seek and find solutions. Schools are asked to achieve this goal, by 
working out an action plan.  

Every year, one or two aims are described in a circular and guide the work of schools 
throughout the year. In the school year 2005/06 for ISCED 1, an emphasis was given to 
entrepreneurship education. Apart from defining the meaning and explaining basic 
elements, certain activities were proposed such as visits to businesses, role plays and 
other educational games. Moreover, a lecture with the title 'Entrepreneurship in primary 
education' was presented to all head teachers of ISCED 1 by the First Education Officer 
of Primary Education.  

There are various actions that promote the entrepreneurship education. In ISCED 3 
(2nd year), students follow a profession of their choice for a week, in order to gain 
professional related experiences. Further, the Enterprise Day programme takes place 2-
3 times a year, and it gives the students the opportunity to get familiar with the 
workplace and daily activities of a businessman. A new programme has been 
introduced in some schools, called Simulation Samples of Enterprises. During a whole 
year, students are divided into groups to work on a specific subject of entrepreneurship, 
building their own understanding of what an enterprise is. The University of Cyprus in 
collaboration with the Ministry of Education and Culture conducts an annual competition 
on entrepreneurship for students of ISCED 3 (2nd and 3rd year).  

 

Collaboration with the National Advisory Board (NAB) 

The two appendices and the transcripts from the interviews with teachers have been 
communicated to the National Advisory Board (NAB) for feedback and comments. All 
comments and suggestions, and additional material have been integrated in the first 
version of the document and the revised version of the report is presented in the current 
document.    

http://www.mascil-project.eu/


 

 
 

261 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

1.8 National Report of Norway  

PART 1: A DESCRIPTIVE, EVIDENCE-BASED ACCOUNT OF THE NATIONAL 
CONTEXT 
 
Introduction: Organization of education in Norway  
The structure of education in Norway and the associated ‘types’ of teachers and teacher 
education requirements are represented in the following figure: 
 
Organisation of Education in Norway (linked to teacher education) 
 
Grad

e  
Age Type of 

school1  
Disciplines2 Type of teachers3 Initial training4 

-3 *   Pre-school 
teacher  

Specialist pre-school 
Ted: 4 years at 
specialist University 
College 

-2    
-1    

1 6 Primary 
school  

Maths & 
Integrated 
science 

Generalist up to 
2010, and most 
practising 
teachers are 
generalists, after 
2010 more 
specialist 
teachers as 
teacher education 
is now separated 
for grades 1-7 
and 5-10, with 
specialist training 
in particular for 
the grades 5-10 
teachers.   

TEd at University 
College: 4 years  (+2 
years MA if so 
wished) 
New reform since 
2010: choice between 
TEd for grades 1-7, 
or grades 5-10 (see 
report) 
 

2 7 
3 8 
4 9 
5 10 
6 11 
7 12 

8 13 Lower (1) Univ Coll: Two routes: 
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9 14 secondary with 
specialisati
on since 
2010 

(2) Specialists
- univ 

(1)University 
Colleges used to train 
generalists, but after 
2010 more 
specialisation 
(2) University 
traditionally train 
specialists (see 
report) 

10 15 

11 16 Upper 
secondary 

Specialists in 
maths, biol, phys 
& chem 

University TEd 
12 17 Maths 

obligatory, 
but science 
not: 
Choice of 
weak and 
strong 
maths; 
Choice 
between 
Biol, Chem 
and Physics  

13 18-
19 

Maths and 
science not 
obligatory, 
otherwise 
same 
choice as 
above 

 
*Note:  kindergarden starts at any age, if so wished, but it is not obligatory. However, 
every child has the right (but not obligation) to attend kindergarden, and it is a 
government policy that every child has a place. Anecdotal evidence shows that some 
kindergardens actually already teach a bit of maths at that age. 
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Universal schooling for children was introduced in Norway 250 years ago. From 1889 
seven years compulsory education were provided, in1969 this increased to nine years, 
and since 1997 10 years schooling are obligatory. Norway is a large country and it is 
scarcely populated. As a result of Norway’s scattered population, 40% of primary and 
lower secondary schools are so small that children of different ages are taught in the 
same classroom. Primary and lower secondary levels are often combined in the same 
school. 
 
In Norway the goals and framework for the education sector are defined by the 
Norwegian Parliament (Stortinget) and the Government. The collective objectives and 
principles for teaching in primary and lower secondary schools are outlined in the 
national curriculum. However, and in line with Norway’s various populations, there is 
also a Sami curriculum. The culture and traditions of the Sami community are regarded 
as part of the common Norwegian and Nordic culture, and state support is provided for 
the development of textbooks written in Sami language. There is also a Sami college 
which has special responsibility for training Sami teachers.  
 
In Norway pupils attend 10 years of compulsory education, from the age of 6 to the age 
of 16. This includes both primary education (grades 1-7) and lower secondary education 
(grades 8-10). Among the mandatory subjects at these levels mathematics and natural 
science play an important part. At the age of 16, after having finished compulsory 
education, pupils may start their upper secondary education, choosing the 
academic/general programme or the vocational programme. The former is a three-year 
programme qualifying students for acceptance to higher education. Pupils attending the 
vocational programme who would like to qualify for higher education may either attend a 
fourth year or change programmes after the second year, and follow supplementary 
studies the third year. Norway has a national curriculum for grades 1-13. Mathematics is 
compulsory both the first (Vg1) and the second (Vg2) year of the general upper 
secondary education programme. According to the mandatory guidelines there are two 
mathematics subjects for Vg1 and Vg2; curriculum T and curriculum P. The former is 
more theoretically oriented, whereas the latter is more practically oriented. Natural 
science is compulsory only for the first year (Vg1). For the second and third year the 
natural science subjects are elective and go from being integrated subjects to being 
organized according to discipline (biology, chemistry, physics and recently earth 
science/geology). For those pupils choosing a vocational upper secondary education, 
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mathematics and natural sciences are obligatory in the first year. However, the 
curriculum is not the same, as these pupils have three fifths of the mathematical 
curriculum for Vg1P or Vg1T and only parts of the natural sciences curriculum for Vg1. 
 
The collective objectives and principles for teaching in primary and lower secondary 
schools are laid down in the national curriculum. The curriculum for primary and lower 
secondary education includes: 

• Core curriculum for primary and lower secondary, upper secondary and adult 
education (see selected principles below) 

• Principles and guidelines for primary and lower secondary education 
• Curricula for individual subjects (e.g. mathematics, science, vocational subject 

areas) 

The subject curricula lay down a common learning content for all pupils, which 
increases in scope throughout the school and is greatest at the lower secondary stage. 
This common learning content is enlarged on and supplemented to adapt it to local 
conditions and to the needs of individual pupils. 

The culture and traditions of the Sami community are part of the common Norwegian 
and Nordic culture that both the national curriculum and the special Sami curriculum 
require all pupils to be acquainted with. In areas defined as Sami districts and according 
to specific criteria elsewhere in Norway, this teaching is given in accordance with the 
special Sami curriculum. 

For Sami pupils, this teaching is intended to build a sense of security in relation to the 
pupils’ own culture and to develop Sami language and identity, as well as equipping 
Sami pupils to take an active part in the community and enabling them to acquire 
education at all levels. State support is provided for the development of textbooks 
written in the Sami language. The Sami College has a special responsibility for training 
Sami teachers. The University of Tromsø has responsibility for Sami language and 
Sami studies. 
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School subjects at primary and lower secondary levels 
Religion, Philosophies of life and Ethics 
Norwegian 
Mathematics 
Social Studies 
Art and Crafts 
Natural Sciences 
English (is compulsory from the primary level) 
Music 
Home Economics 
Physical Education 
Compulsory additional subjects 
 

In addition, time is set aside at all levels for School’s and pupils’ options. These 
hours are taken from the teaching hours allocated to the main levels. A separate quota 
of hours is allocated to class and pupils` council work at the lower secondary level. At 
the lower and upper primary levels, it is possible for schools to allocate a quota of hours 
locally for this purpose from the hours allocated to other subjects. 

In addition to the compulsory subjects, pupils in lower secondary school are required to 
choose one of the following options: 

• Second foreign language. Pupils can choose a foreign language in addition to 
English, i.e. German or French or another language on the basis of local or 
regional needs. 

• Supplementary language study. Pupils can choose additional in-depth study of 
a language they already have a basic knowledge of. 

• Practical project work. This is an activity that is planned in cooperation with the 
pupils. 

• From academic year 2013/2014 schools must offer at least two new electives, 
from a total of 14 new curricula (ex. Technology in practice, Research in practice, 
Democracy in practice, Tourism, Trafic, Nature- environment and outdoors, 
Production of goods and services, Design and redesign, Physical activity and 
health). 
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(source:  
http://www.regjeringen.no/en/dep/kd/Selected-topics/compulsory-education/the-
norwegian-education-system.html?id=445118, http://www.udir.no/Lareplaner/Valgfag/) 
 
In terms of upper Secondary Education and Training, all young people between the 
ages of 16 and 19 have a right to upper secondary education and training. The pupils 
can choose between vocational education programs or programs for general 
studies. All levels in upper secondary education and training are adopting new curricula 
with clearly stated competence objectives. The curricula place a general emphasis on 
basic skills in being able to express oneself orally and in writing, in reading, in numeracy 
and in the use of digital tools. The county authorities fund upper secondary education 
and training and have a great deal of freedom when it comes to organizing the 
education. The vocational education programs include training in training 
establishments or education in school.  
(source: 
http://www.regjeringen.no/en/dep/kd/Selected-topics/compulsory-education/upper-
secondary-education.html?id=87102 
 
Tertiary vocational education is an alternative to higher education and is based on 
upper secondary education and training or equivalent informal and non-formal 
competence. Higher Education Entrance Qualification is not required. The education 
consists of vocational courses lasting from half a year to two years. Apart from the 
traditional schools of technical management and maritime subjects which are publicly 
financed (by the county authorities), most of the schools offering this kind of education 
are private ones. All courses must be accredited by the Norwegian Agency for Quality 
Assurance in Education (NOKUT).  
(source: 
http://www.regjeringen.no/en/dep/kd/Selected-topics/Tertiary-Vocational-Education-
.html?id=87103) 
 
As basic principles the ‘core curriculum’ stipulates the following for the three levels of 
education (source: Norwegian Board of Education, Oslo, 1997): 
Primary and lower secondary education (principal aims):  
“Primary and lower secondary education shall, with the understanding of and in 
cooperation with the home, assist in providing pupils with a Christian and ethical 
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upbringing, develop their mental and physical abilities, and give them a broad general 
education so that they can become useful and independent persons in their private lives 
and in society. Schools shall promote intellectual freedom and tolerance, and 
emphasize the establishment of cooperative climate between teachers and pupils and 
between school and home.” 
Upper secondary education (principal aims):  
“The purpose of upper secondary education is to develop the skills, understanding and 
responsibility  that prepare pupils for life at work and in society, to provide a foundation 
for further education,  and to assist them in their personal development. Upper 
secondary education shall contribute to increased awareness and understanding of 
basic Christian and humanist values, our national cultural heritage, democratic ideals 
and scientific thought and method. Upper secondary education shall promote human 
equality and equal rights, intellectual freedom and tolerance, ecological understanding 
and international co-responsibility.” 
Vocational training (principal aims):  
“The Act aims to develop competence, understanding and responsibility in relation to 
craft, profession and society; to provide a basis for further education and to assist 
apprentices in their personal development. Vocational training shall contribute to 
increased awareness and understanding of basic Christian and humanist values, our 
national cultural heritage, democratic ideals and scientific thought and method. 
Vocational training shall promote human equality and equal rights, intellectual freedom 
and tolerance, ecological understanding and international co-responsibility. 
The apprentice is under an obligation to participate actively to achieve the objects of the 
training and contribute to establishing a favorable working climate and a spirit of 
cooperation.” 
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Theme 1: State of affairs-recent changes 
 
Wider policy perspectives 

In terms of statistics the Norwegian government provides the following numbers:   
Primary and lower secondary:  615 000 students (1-10) 
Upper secondary:   76 500 students  (11-13) 

 
Teachers/school leaders 
Primary and lower secondary  95 000 (72 000) 
Upper secondary   34 000 (27 000) 
Primary and lower secondary schools:  3400 (1-7; 1-10; 8-10) 
Upper secondary schools:   400 
         (Grøttvik 2013) 
 
The “Knowledge Promotion” programme (LK 06) is the latest reform in the 10-year 
compulsory school and in upper secondary school education and training.  
“The goal of the Knowledge Promotion is to help all pupils to develop fundamental skills 
that will enable them to participate actively in our society of knowledge.” (Norwegian 
Ministry of Education, 2006) 
The Norwegian school system is said to be inclusive and it is stressed that everyone is 
given the same opportunities to develop their abilities; hence differentiated education is 
claimed to be ensured. The main changes in the school system that stem from the 
Knowledge Promotion are the following: 

 
• Basic skills are strengthened; 

• Reading and writing are emphasised from first grade; 

• New subject syllabi in all subjects (clearly indicating what pupils/students are 
expected to learn- competencies); 

• New distribution of teaching hours; 

• New structure of available choices in education programmes; 
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• Freedom at the school/local level with respect to working methods, teaching 
materials and the organisation of classroom instruction. 

Within the reform efforts several issues can be identified that seem to be emphasised. 
These relate to the teacher’s role in education, and the government has introduced a 
new teacher education programme for primary and lower secondary education with 
strong emphasis on subject knowledge and teaching skills, quality of studies and 
research orientation. Another relates to language in the curriculum, and a Council of 
Europe Study highlighted differences of the role of language/communication in four 
different national mathematics curricula (England, Sweden, Rumania, Norway) 
(Ongstad et al, 2007). 
 
The National Curriculum is also clear that mathematics is one of the subjects important 
for developing society, for example by helping to understand nature, technology and 
society: 
  
“Mathematics is part of our global cultural heritage. Throughout the ages humankind 
has used and developed mathematics to explore the universe, to systematise 
experiences and to understand relationships in nature and society. Another source of 
inspiration for the development of the subject has been the joy people have felt when 
simply working with mathematics. The subject is part of many vital societal areas, 
including medicine, economy, technology, communication, energy management and 
construction. Solid competence in mathematics is thus a requirement for developing 
society. Active democracy requires citizens who are able to study, understand and 
critically assess quantitative information, statistical analyses and economic prognoses. 
Hence mathematical competence is required to understand and influence processes in 
society.” (Mathematics Subject Curriculum, LK06) 
 
In the National science curriculum this is even more explicit:  
“Natural science is the result of human curiosity and our need to find answers to 
questions about our existence, life and life forms, and our place in nature and the 
universe, and in this way it becomes part of our culture.” (Science Subject Curriculum, 
LK06) 
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The laws and theories of natural science are seen as models of a complex reality, and 
these models, it is argued, are changed or developed through new observations, 
experiments and ideas. In our general knowledge it is regarded as important to realise 
that natural science is developing, and that research and new knowledge in natural 
science and technology have great importance for societal development and the 
environment in which we live. 
 
Knowledge on, understanding of and experiences in nature can strengthen the will to 
protect natural resources, preserve biological diversity and contribute to sustainable 
development, it is contended. In this context Sami and other indigenous peoples are 
said to have knowledge of nature that it is important to respect. Natural science shall 
also help children and young individuals “attain knowledge and form attitudes that will 
give them a considered view of the interaction between nature, individuals, technology, 
society and research”. This is important, it is said, for the possibilities the individual has 
to understand various types of natural science and technological information and shall 
give one the basis for participation in democratic processes in society.  
 
Norwegian schools are guided by a national curriculum. Children start school at six and 
attend primary school for seven years, lower secondary for three years and upper 
secondary for three years (7 + 3 + 3). The goals and framework for the education sector 
are defined by the Norwegian Parliament (Stortinget) and the government. The overall 
responsibility for the educational system lies in the Parliament. The national curriculum 
plans have legal authority as regulations pursuant to the Education act.  
 
Educational reforms have been initiated about every tenth year the last 30 years (1987, 
1997 and 2006) through new national curriculum plans. The last reform is the 
Knowledge Promotion (LK06). It took effect in autumn 2006 for pupils in compulsory 
school, grades 1- 10  and for pupils in their first year of upper secondary education and 
training (i.e. the 11th grade). Reform work over the years has influenced the 
development in the math& science education field, and vice versa. Research in the field 
has been initiated and innovative projects and research on maths & science teaching 
and learning has been carried out, again having an impact on new reforms. Curriculum 
reforms have been completed involving politicians from different political parties as well 
as researchers and representatives from the educational sector. The changes in and 
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development of national curriculums may therefore be characterized as a collaborative 
school policy project and the outcome as consensus products.  
 
Thus, the Knowledge Promotion comprises different points of views and different points 
of views might be enhanced in different curriculum documents of the Knowledge 
Promotion. It is also interesting to reflect upon the fact that the different parts of the 
curriculum plans, the Core curriculum, the Subject curriculum plans and the Quality 
framework, where passed through the Storting by three different ministers of education, 
from three different political parties. Engelsen (2008) concluded in their Report no. 1 on 
the Knowledge Promotion concerning coherence and consistency between intention, 
strategy and operationalization regarding the new curriculum plans, their form and 
content, that the different parts of the Knowledge Promotion represent different types of 
curriculum plans, resulting also in different epistemological views on the concepts of 
knowledge and competence. The utterances and views stated explicitly or implicitly in 
the documents and mandatory guidelines are further to be interpreted and implemented 
by different actors in the education sector. 
 
There is abundant information published about the Knowledge Promotion from The 
Ministry of Education and Research and from the Directorate for Education and 
Training, as the Knowledge Promotion introduces changes in substance, structure and 
organization in the Norwegian school system at all levels of primary and secondary 
education and training.  These are the most important changes related to science 
education: 
 

• Five basic skills are integrated in the subject curricula, and shall be adapted 
specifically to each subject: the ability to express oneself orally, the ability to read, 
the ability to do arithmetic, the ability to express oneself in writing, the ability to 
make use of information and communication technology  

• The new national core subject curriculum in science has two new main subject 
areas: The budding researcher and Technology and Design  

• Competence aims to promote learning (formulated to also intergrate basic skills) 

• Changes in distribution of teaching hours per subject (increase of one hour per 
week in primary school) 
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• Freedom at the local level with respect to work methods, teaching materials and the 
organization of classroom instruction 

Subject curriculum plans, the Core Curriculum, the Quality Framework and the 
distribution of teaching hours per subject (F-12-08) have legal authority as regulations 
pursuant to the Education act. Individual assessments are also part of regulations 
connected to the Education act. The Education Act with regulations concerns contents 
and financing of primary and secondary education and training. Compulsory education 
lasts until the pupil has completed the tenth year of schooling. The act transfer authority 
on curriculum planning, choices of syllabuses, on how to represent and present subject 
content and on how to perform teaching and learning, to the education sector in 
municipalities and counties, and to a great extent to schools and teachers. The newest 
Norwegian revision of the national curriculum, the Knowledge Promotion, emphasizes, 
even more than before, the local responsibility of curriculum planning. The County 
Governors are responsible for supervision and dealing with complaints, and are links 
between the Ministry of Education and Research and the Directorate for Education and 
Training on the one hand, and the education sector on the other hand. 
The Norwegian Directorate for Education and Training is an executive subordinate 
agency for the Ministry of Education and Research. Some of the main tasks of the 
Directorate are to promote quality development in teaching and learning, quality 
assessment, analysis and documentation in primary and secondary education and 
training. The team for Mathematics, Science and Technology (MST) in the Ministry of 
Education and Research has the overall responsibility for a network among key national 
players related to education on this field. 
 
The mandatory guidelines for the education sector are: 

• Curriculum – the Core curriculum and the Common core subjects (e.g. the Maths 
and the Natural Science Subject Curricula)  

• Law /regulation – the Education act and regulations.  Including regulations on 
Individual Assessment. 

• The Quality Framework  
•  Regulation of distribution of teaching hours per subject (F-12-08)  

 
The Quality framework (the principles) states the responsibility of school owners to 
promote development of basic competences: social and cultural skills, motivation for 
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learning and learning strategies. Pupil participation and cooperation with parents 
/superiors, adapted education and equal opportunities and the competence and roles of 
teachers and instructors are also accounted for. Municipality authorities as school 
owners, are responsible for the public compulsory primary and lower secondary school.  
County authorities are responsible for the public compulsory upper secondary school. 
 
Distribution of teaching hours is part of the mandatory guidelines (F-12-08). Teaching 
hours are established for primary school as a whole (grades 1-7) and for lower 
secondary school (grades 8-10) as a whole.  Municipality or county authority is 
responsible for the distribution of teaching hours at each level. Distribution of hours for 
upper secondary education and training is established for each specific grade. 
Total hours (listed as 60 minutes) may also be distributed in units of for instance 45 
minutes, or less or more, but the total time spent will remain the same. 

 
 Primary 

school 
Grades 1-7 

Lower 
secondary 
Grades 8-10 

Upper 
secondary    
1st grade 

Science    328    256   140 
Total (all 
subjects 

 4930  2566   842 

Mathematics    812    313   140 
Social 
Studies 

   385    256     84 

Table 1. The amount of hours spent on mathematics and social studies are for 
comparison. 
 

School owner (municipality, county authority or private) may not offer fewer hours than 
stipulated in the regulations, but may distribute hours in between grades within one level 
(between 1st and 7th, and between 8th and 10th). Each school is free to adapt units 
within the distributed hours on the level.  

 
 

 

 

http://www.mascil-project.eu/


 

 
 

275 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

Science and mathematics teachers’ education 

To ensure that pupils receive an education compatible with the curriculum for primary 
and lower secondary education, the Ministry prepared a plan for competence building 
for the period 1996–2000, giving special attention to supplementary training for teachers 
at primary and lower secondary schools. For the period 2000–2003 a targeted plan for 
competence building, development and experimentation gives particular priority to the 
lower secondary level. As part of the Knowledge Promotion and in collaboration with the 
Norwegian Association of Local and Regional Authorities and the teachers’ unions, the 
Ministry of Education and Research has presented a Strategy for Competence 
Development in Primary and Secondary Education. The strategy "Skills for Quality 2009 
- 2012" is a lasting commitment to continuing education for teachers. 

 
In Norway a reform of teacher education was seen necessary because  

(a) Of a relatively low performance of pupils in central subjects (see e.g. PISA; 
TIMSS); and 

(b) teachers were often not adequately qualified to teach particular subjects. 

There were also challenges in terms of teacher education provisions:  
• a wide variation in programme quality between institutions;  

• broad general teacher education programmes did not sufficiently address 
adequate subject knowledge and teaching competence; and  

• collaboration between teacher education institutions and schools needed 
to be strengthened.  

The shortage of sufficiently qualifies teachers was particularly relevant for mathematics 
and science, and a reform of teacher education, both pre- and in-service, was seen as 
necessary to ‘heal’ this situation (Abusland 2011). 

 

The broad objectives for the reform were the following: 

- to improve learning outcomes of pupils in schools; 

http://www.mascil-project.eu/


 

 
 

276 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

- to enhance quality and relevance of initial teacher education in terms of (a) 
solid subject knowledge and teaching skills at specific age levels; and (b) to 
enhance the quality of teaching practice (in teacher education programmes);  

- to increase the recruitment to the teaching profession and to teacher 
education programmes; 

- to provide closer follow-up and support to newly-qualified teachers; 

- to improve competencies of teachers and raise qualification standards; 

- to conduct more research and development relevant for teaching and in 
schools and teacher education. 

Within the measures to enhance quality and relevance of teacher education, the 
dominant ones relate to a more specialised preparation of teachers for the diversity of 
pupils in schools; and to enhance the subject knowledge, teaching skills and 
social/cultural competence of teachers, where mathematics and science were main 
target areas. 

 
The new teacher education programmes (since the 2010 reform) now contain a 4-year 
programme for primary and lower secondary school teachers which differentiates 
between programmes for years 1-7, and year 5-10. In the programmes for years 1-7, 
students normally study four school subjects, three with 30 ECTS, and one of 60 ECTS; 
in addition to Norwegian and mathematics which are compulsory. Programmes for 
years 5-10 include the choice of (normally) three school subjects, each of which at 60 
ECTS, and the possibility of specialising in one subject area (e.g. science). One of the 
foci of the new reforms relates to the enhancement of the quality of teaching practice (in 
local schools) and an integrated part of subject teaching, which led to closer 
partnerships with local schools. It is now stipulated that students have to conduct a 
minimum of 100 days supervised teaching practice (over four years) (Abusland 2011).  
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Implementation in the classrooms 

In Norway there is “one school for all” (Enhetsskole), a few private schools and a strong 
national curriculum. Large scale international comparative studies in mathematics and 
science (TIMSS; PISA) have shown that Norwegian pupils perform relatively poor and 
significantly lower than the mean of other countries (Kjærnsli et al, 2004; Lie, 2001; Lie 
et al, 1997). There has also been noted a decrease in recruitment to science related 
studies (Schreiner, 2008). This together with the low performance on international 
achievement tests, is likely to have influenced the Government in terms of increasing 
the emphasis on sciences and mathematics education. Moreover, societal organizations 
such as Tekna (The Norwegian Society of Graduate Technical and Scientific 
Professionals), LO (The Norwegian Confederation of Trade Unions) and NHO 
(Confederation of Norwegian Enterprise) have developed a joint initiative 
(“Kunnskapsdugnaden”) and expressed concern for the lack of interest in the 
mathematics and science related subjects.  

 

In Norway every student has the right to continue with upper secondary education, 
regardless their grades at the end of compulsory schooling (grade 10). More than 95% 
of students in Norway continue with upper secondary education, either in ‘professional’ 
(e.g for apprenticeships) or ‘theoretical’ (e.g. traditional upper secondary mathematics 
and science) tiers. The theoretical tier leads to the ‘atrium’ which is the university 
entrance examination. In 2002/03 47% of students chose a vocational programme (two 
years in school plus two years as apprentice in enterprises). Since 2004 all students in 
grades 4 and 10 sit national tests in mathematics, and since 2005 students in grades 7 
and 11 are also nationally tested (Stedøy, 2004). There are no national tests in science, 
except at upper secondary level.  

 

Extracts from the government’s policy papers: 

Secondary senior teacher positions  
“To strengthen the partnership and collaboration between the labour sector and 
educational institutions, the Government wishes to pave the way for personnel with a 
mathematics and science educational background in enterprises and organizations to 
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be given secondary senior teacher positions in schools. In this way they may contribute 
in schools as role models and be useful resources. Various attempts involving 
exchanges between enterprises and schools have been made, but not in a particularly 
systematic way.” 

Relevant enhancement of skills for teachers of mathematics and science  
“In line with the Raising of Standards in Mathematics and Science, it is important that 
teachers of mathematics and science receive relevant enhancement of skills in 
mathematics and science. Teachers must be updated both professionally and 
pedagogically so that pupils receive knowledge that they find interesting, thus 
developing the drive to do research we wish to encourage.” 

Evaluating financing systems to increase recruitment of graduates taking teacher 
training. 
“In order to increase the proportion of teachers with mathematics and science in their 
portfolio of subjects, the Ministry will evaluate financial instruments for recruiting 
teachers/trainee teachers to take master’s courses in mathematics and science, and to 
recruit mathematics and science students to the teaching profession. There may be a 
great potential source of skilled mathematics and science teachers among engineers 
and other graduates with a mathematics and science background. ...”  

 

Constrains in relation to the aims of MASCIL project  

It is interesting to note that in terms of historical developments in Norwegian education, 
Braathe (2012) claims that ‘‘although Norway has been influenced by international 
trends within education, it has retained its national identity, particularly its egalitarian 
school tradition’’ (p. 1), and that one of the defining characteristics of Norwegian 
egalitarian principles is reflected in the enhetsskole—the unitary school system. 
Towards the end of the twentieth century the ideological emphasis in Europe (also in 
France) shifted from social justice to individual choice and economic advantage, but 
somehow paradoxically, Norway seemed to uphold its ideology of enhetsskole and the 
associated egalitarian principles (e.g. little differentiation in curriculum content). Braathe 
(2012) contends that ‘‘cross-curricular themes and project-based teaching methods had 
a major influence across the enhetsskole ideology and were important aspects in all 
curricular revisions in the 1970s and 1980s’’ (p. 3). 
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This also includes mathematics, where as early as the 1930s ‘learning by doing’ 
(according to Dewey) and project- based teaching (in particular outdoor projects) were 
advocated. Although there had been a short period where streaming pupils according to 
perceived ability was common (e.g. three tracks in mathematics), in the 1970s all tracks 
had to be abolished—‘mathematics for all’. Instead, differentiation and adaptation of the 
content according to pupils’ individual needs was encouraged.  

The latest curriculum in Norway (LK06) is built on the general part of L97, now named 
“Learning programme” and which comprises of “Important principles for the school’s 
activity and must be seen in relation to law and regulations and the general part of the 
curriculum” (Kunnskapsdepartementet, 2006). The competence in the subject is not 
specified as detailed in LK06 as it was in L97. There are now clearly stated aims in 
terms of ‘competence’, not for each year, but for each stage in compulsory schooling 
(i.e. 1-4.; 5-7.; and 8-10.), and for each year at upper secondary school. Working 
methods and ways of organising teaching activities are not specified in the same way in 
LK06, as they were in L97. However, ‘problem-solving’ is emphasised and explorative 
activities and creativity are encouraged, in addition to procedural knowledge and skill 
training. It appears that teachers are more free to choose their own working methods, at 
least ‘on paper’. However, classroom studies and related to PISA+ (e.g. Klette, 2003; 
Ødegaard and Arnesen, 2010) provide a picture that show limited use of ‘creative’ 
instruction in mathematics and science. 

 

Theme 2: Schooling and the world of work 
 
Wider policy perspectives 

The main model is based on a 4-year programme (with a final examination): two years 
in schools (Vg1 and Vg2) followed by 2 years apprenticeship in enterprise where 
training and productive work is to me ‘taught’ together.  

Norway has a VET (Vocational Education and Training) system built upon the tripartite 
cooperation principle. A system of cooperation, mandated by the Education Act, is 
established both at national and regional level, involving both employers’ and workers’ 
unions. At national level, the National Council for VET (Samarbeidsrådet for 
yrkesopplæring), a body for cooperation on vocational education and training, appointed 
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by the Ministry, gives advice and takes initiatives within VET. One Vocational Training 
Council (Faglig råd) exists for each VET programme. At regional level, there are county 
vocational training boards (Yrkesopplæringsnemnder), one in each county. These 
boards have specific advisory tasks as stated in the Education Act. The organisation of 
pupils/apprentices is represented in both in the National Council for VET and in the 
County Vocational Training Boards. (Norwegian Directorate for Education and Training, 
2008) 

Education and training is conducted both in schools and in enterprises. Both public and 
private enterprises accept apprentices and are approved as training enterprises by the 
county. Training Offices and Training Circles, enterprise driven cooperation ensuring 
apprenticeship place provision, have become increasingly common. (Norwegian 
Directorate for Education and Training, 2008) 

 

Issues regarding schools/institutes 

The first stage at which VET is provided in Norway is at lower secondary level through 
Elective programme subjects (utdanningsvalg). These enable 8–10th year students to 
try out subjects from the different upper secondary level programmes, including VET. 
Having completed lower secondary education, a student can choose to enter one of the 
following nine Vocational Education Programmes: Programme for Technical and 
Industrial Production; Programme for Electricity and Electronics; Programme for 
Building and Construction; Programme for Restaurant and Food Processing; 
Programme for Health and Social Care; Programme for Media and Communication; 
Programme for Agriculture, Fishing and Forestry; Programme for Service and 
Transport; Programme for Design, Arts and Crafts. The standard model for VET at 
upper secondary level is often called the 2+2-model. This refers to the division of the 
standard four year programme into two years school-based training followed by two 
years enterprise-based training which corresponds to one year in school. The model 
carries a certain degree of flexibility depending on the different programmes. After the 
first year at upper secondary level in one of the nine programmes, the student has to 
choose between several specialisations in year 12 leading to a further specialisation in 
year 13 when the profession is chosen. The subjects within VET are divided into 
Common Core Subjects, Common Programme Subjects and In-depth Study Project 
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(prosjekt til fordypning). As the curricula are regulations, the schools and training 
establishments are bound by their content. 

Should a student wish to transfer to a General Studies Programme, he/she may do so 
by completing a year of Supplementary Studies Qualifying for Higher Education 
(Norwegian Directorate for Education and Training, 2008). 

In terms of statistical facts: in 2006-2007 187 314 students enrolled in upper secondary 
education, out of which 52 % applied to a VET programme in 2006. In 2012 200 000 
young people took up upper secondary education; and there were 38 900 apprentices. 
Interestingly, every third student was between 16-18 years of age, with the rest being 
over 18 years old. Overall, there were respectively 117 000 and 84 000 participants in 
general studies and vocational programs, representing respectively 58 and 42 percent. 
There was a majority of girls in general studies (55 percent), whilst more boys took up 
vocational education (55 percent) (source: 
http://www.ssb.no/utdanning/statistikker/vgu).  

 

Issues regarding classrooms 

The newly established project FYR provides resources for teachers (at upper secondary 
education) of mathematics and science (also Norwegian and English): 
Læringsressurser for fellesfag, yrkesretting og relevans (Learning resources for 
common education, vocational education and relevance) (see http://fyr.ndla.no/). For 
example, in mathematics and science, resources can be found that link to electrical 
engineering, health sciences, building, technical and industrial production, amongst 
others. 

 

Constrains in relation to the aims of MASCIL project 

Whilst the policy documents state that the connection between schooling/teaching and 
industry should be strengthened, and teaching should be made more relevant for 
students, it seems that teachers find it hard to adjust to the propositions. For example, 
teachers in the FYR project said that they did not find it helpful to have simply task 
resources on the FYR website (which they were asked to produce), but that ‘less can be 
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more’, and they wanted a proposed lesson plan for each task, so that they can see how 
the content could be taught differently.   

 
 
 
Theme 3: Science and Mathematics curricula and IBL 
 

Wider policy perspectives 

The Scandinavian countries represent traditions of student autonomy and cross 
disciplinary work in science education. The dominant teaching practices in Norway vary 
from school to school, but one could generally say that over recent years a science 
education with few practical activities (earlier years) turned into a science education with 
many practical activities. Today the ‘efficiency’ of the practical activities is questioned. 
Researchers do not find clear links between the number of student activities and their 
subject knowledge. However, there are proven links between students working ‘actively’ 
and positive attitudes towards science (Haug 2003). In addition, there is a focus on ICT 
in science education, for example with  NDLA – ‘Nasjonal digital læringsarena’ (National 
digital learning platform). In mathematics education a more traditional picture of 
teaching (presentation followed by exercises) is still common practice. 

The strategy document “A joint promotion for Mathematics, Science and Technology 
(MST) (2006 – 2009) ” is a dynamic plan, revised every year, with a new “Plan of 
Initiatives” . The strategy plan describes initiatives to be taken to develop competence in 
the natural science and technology areas. The strategy’s overall goal is to improve the 
MST competence in the whole educational system, in working life and in the general 
public; to increase the recruitment to working life and education in MST; to instil positive 
attitudes to MST among everyone in the educational system and among the general 
public. 

The rationale is the following: curricula are to be reviewed in the scope of the extent to 
which they prioritise science and mathematics education, as well as IBSMT 
approaches. The review of the curricula is to be done in three levels: in a macro-level in 
terms of the aims, objectives, content and expected outcomes as envisioned by the 
policy makers, the meso-level that regard how schools and institutes mediate the 
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implementation of the policies, and the micro-level that regards the implementation in 
the classrooms. 

Whereas little can be found in terms of IBL in the mathematics National curriculum, the 
science curriculum is explicit about the need for IBL, in fact it seems part of the 
‘scientific identity’:  

“Practical and theoretical work in laboratories and in the field using 
different theses and research questions is necessary to gain experience 
with and develop knowledge of the methods and approaches in natural 
science. This may contribute to developing creativity, the critical eye, 
openness and active participation in situations involving natural science 
knowledge and expertise. Varied learning environments such as fieldwork 
in nature, experiments in the laboratory and excursions to museums, 
science centres and business enterprises/industries will enhance the 
teaching in natural science and impart a sense of wonder, inquisitiveness 
and fascination.” (Science subject curriculum, 2006) 

 
The mandatory guidelines for science teaching can be represented in the following way:  
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The notion of ‘budding researcher’ reflects that the curriculum is inquiry-based - this is 
a permeating theme through all the different parts of the science curriculum (see below). 
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Issues regarding schools/institutes and classrooms (including influence of other 
projects)  

In terms of Inquiry Based Science Teaching (IBST), this has been given a boost with the 
permeating theme “the budding researcher”, introduced as a part of the curriculum by 
the Knowledge Promotion reform of 2006. This theme deals with natural science 
methodologies for developing knowledge which involves the formulation of hypotheses, 
experimentation, systematic observation, openness, discussions, critical assessment, 
argumentation, grounds for conclusion and presentation. “The budding researcher“ is 
introduced in the first grade and accompanies the pupils all through primary; lower 
upper secondary and upper secondary school, even though the name changes after 
Vg1 to “the young researcher”. (Klette and Jorde 2010) 

 

The “budding researcher” involves all elements of IBL, but lacks the description of 
pedagogical tools to implement them. Klette (2007) underscores the scarcity of 
pedagogical tools in many subjects in Norwegian classrooms. The Norwegian PISA+ 
study (Ødegaard and Arnesen, 2010) also reported few observations of science lessons 
that included inquiry elements. The PISA+ study (Klette and Lie, 2006) showed that 
science teaching was dominated by teacher centred instruction and instruction with the 
entire class together.   

There are also three important projects that link to the MaSciL project in science 
education in Norway: (1) PRIMAS; (2) Mind the Gap , (2) S-TEAM ; and (3) the ‘Budding 
Science and Literacy’ project. The key concept of the PRIMAS and Mind the Gap-
project is inquiry-based teaching of secondary school science. Research and 
development done in Europe in the area of inquiry-based science teaching (IBST) is 
abundant, however, the knowledge is spread and indistinct, and thereby not utilised to 
its full potential by teachers and educators throughout Europe. Whilst PRIMA is still 
running, the Mind the Gap project has been finished, and the network has disseminated 
ideas of good practices in IBST from different European countries (Norway, Denmark, 
Germany, Hungary, United Kingdom, Spain, and France) which are available on their 
internet page. S-TEAM (Science-Teacher Education Advanced Methods) is a another 
Seventh Framework Programme Science-in-Society project, funded by the EU, which 
aims to disseminate inquiry-based science teaching methods (IBST) to the widest 
possible range of teachers and teacher educators across Europe and associated 
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countries. The Norwegian University of Science and Technology has responsibility for 
overall management of the project. The “Budding Science and Literacy” project aims to 
study how the interplay of indoor and outdoor inquiry-based science activities and 
literacy activities can improve teachers’ instructional competence and students’ learning 
outcome in science. The project is an intervention and development study that seeks to 
combine teachers’ unique competence from the classroom with the competence of 
science education scholars (researchers). Teachers, with the guidance of researchers, 
will develop and adapt curriculum material in science education (based on Seeds of 
Science/Roots of reading, California ) that concurrently will be tried out in the science 
classroom and improved. The material will be based on using inquiry-based science 
activities and basic skills in particular reading and writing in the service of learning 
science. 

 

Constrains in relation to the aims of MASCIL project  

One of the challenges with “the budding researcher”, and with other mathematics IBL 
projects, is that teachers do not necessarily have the skills to use IBST in the 
classroom, as IBST demands not only methodological skills but also subject knowledge 
and confidence in one’s own subject knowledge (Pedagogical Content Knowledge). The 
lack of subject knowledge in the natural sciences is therefore a common challenge and 
an obstacle for the use of IBST in the classroom (Klette & Jorde 2010). Norway have no 
subject specification requirements for teaching science education at primary and lower 
secondary level. This is considered a shortcoming in the evaluation (Rambøll, 2007), 
showing that fewer teachers participate in qualification training, despite a stated need.  
There may be a lot of reasons for the teachers not participating: e.g. insufficient 
supplementary teacher training, documented in TIMSS 2003 (Rambøll, 2007); economic 
factors. Another obstacle to IBST lesson sequences is likely to be the few instruction 
hours. Thus “the budding researcher” is clearly a part of the intended curriculum, but it 
is difficult to estimate how much of this is actually being implemented in Norwegian 
schools (Klette and Jorde 2010). 

 

 

http://www.mascil-project.eu/


 

 
 

287 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

Theme 4: Pre-Service teacher training in relation to i) IBL and ii)the world of work 
 
Linking to the fact that Norway is a large country but scarcely populated, it is interesting 
to observe that there are about 30 teacher training colleges distributed over a large land 
area with only 5 063 709 mill inhabitants. It can be understood in the light of the ‘small 
school’ culture and cultural heritage in Norwegian small communities (e.g. Sami 
population). For example, local dialects are not only preserved, but fostered and 
supported in school instruction. It used to be the case that compulsory schools in 
Norway were often organized with primary school and lower secondary school together. 
Teachers at these schools were employed to teach from 1st grade to 10th grade. This 
has changed with the new teacher education programmes: to teach at lower secondary 
level mathematics, or science, teachers must specialise in at least one of these two 
scientific subjects.  

 

Implementation  

More generally, there are two ways to become a qualified teacher in Norway. For 
primary and lower secondary levels a four year general teacher education is offered at 
most regional colleges in the country. This education used to qualify teachers to teach 
all subjects offered in the lower levels of education in Norway (although it allowed 
students to specialize in particular subjects); since 2010 students have to choose 
between teacher education in grades 1-7; or grades 5-10. Mathematics is obligatory for 
the 1-7 grades program, and with the new teacher education reform, mathematics has 
become a core curriculum subject. Science is not obligatory. 

 
For upper secondary school taking a degree at a university within the appropriate 
subject is the preferred practice. After taking a degree, either at Bachelor or Master 
level, a 1 year teacher education program is required before qualified teacher status is 
granted. To teach a particular subject at the upper secondary level, 60 credits in the 
appropriate field is required, making most teachers qualified to teach two or three 
subjects. 
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Teachers’ voice  

From previous projects (e.g. PRIMAS) we have findings about teachers’ perceptions of 
IBL (see Sikko et al., 2012). It was found that teachers in Norway would like to use more 
IBL strategies in their day-to-day teaching. They were also asking for more, and more 
relevant, professional development courses. Textbooks were not seen as a main 
hindrance to the use of IBL, but these would need to include more IBL approaches. 
Even if the curriculum, articularly in the natural sciences, did not represent an important 
hindrance, in their view it would need to advocate IBL more. 

 
 

Constrains in relation to the aims of MASCIL project   

There is an ongoing discussion about the balance of time spent at teacher education 
college as compared to time spent in school, and how much time/years spent on subject 
specialization (i.e. pure science or mathematics) as compared to mathematics or 
science didactics (education), or even general education. With the introduction of the 
new teacher education programme from 2010 for primary and lower secondary 
education (“The teacher – the role and the education”, Report to the Storting No. 11, 
2008-2009 ), these programmes are expected to strengthen teachers’ subject 
knowledge and teaching skills in the subject area. 

 
In which ways these changes will influence the teaching strategies (of new teachers), in 
particular with respect to IBST, is not clear. Teacher education institutions have for a 
long time tried to influence student teachers’ views and practices, but it appears that as 
soon as student teachers are immersed into school life, as novice teachers, they lose 
confidence and conviction to promote and practice new approaches. Often experienced 
colleagues are not supportive of ‘new interventions’ and help novice teachers to ‘align’ 
their practices with that of colleagues- hence no prolonged influence of IBST. 

 
Statistics of 2003 concerning teachers in school showed that approximately 37% of 
teachers in primary schools (grades 1-10) are between 45-54 years of age, and 25% is 
55 years old or more. ( source: 
http://www.regjeringen.no/nb/dep/kd/dok/nouer/2003/nou-2003-16/7/3.html?id=370677  
Other statistics show (http://www.ssb.no/utdanning/nokkeltall) that 47% of teachers in 
upper secondary schools is 50 years or older.  

http://www.mascil-project.eu/
http://www.regjeringen.no/nb/dep/kd/dok/nouer/2003/nou-2003-16/7/3.html?id=370677
http://www.ssb.no/utdanning/nokkeltall


 

 
 

289 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

 
This means that most teachers have finished their pre-service teacher education before 
1990, and this is important as mathematics as a subject in teacher education for primary 
school was not compulsory until 1992. This is linked to the principle of ‘enhetsskolen’ 
where a Norwegian primary school teacher can teach every subject from grade 1 to 10.  
Statistics from 1996 show that more than 50% of primary teachers who teach 
mathematics were not ‘qualified’ in the sense that they did not have mathematics as a 
particular subject discipline during teacher education (KUF, 1996). This may explain the 
finding (by TIMSS) that teachers organise their lessons leaning heavily on textbook-type 
curriculum materials (Lie et al, 1997).   

 
 

Theme 5: In-Service teacher training in relation to i) IBL and ii)the world of work 
 
Traditionally, the pay for teacher is competence based, which in turn is linked to their 
level of education. Hence, it can be argued that teacher education is regarded as most 
‘fruitful’ if it is related to a competence enhancement linked to study credit points. 
However, for those teachers who have reached the top of their salary scale, the credit-
linked teacher education courses do not seem more interesting than the non-credit 
linked ones: they want interesting courses that they can use in the classroom (see 
interviews with teachers in appendix).Traditionally, teaching and teaching strategies has 
been the personal responsibility of teachers, whereas the (provision of the) curriculum 
is, at least since 2006, the responsibility of central (and local) government.    
 
Wider policy perspectives  

The strategy for competence enhancement in common education (2005-2008) provided 
a new dimension. This competence strategy was developed in a cooperation between 
KS (organization for municipalities and counties), Utdanningsforbundet, Norsk lektorlag, 
Skolenes Landsforbund, Norsk Skolelederforbund and the central education 
administration. It provided a common foundation for the Knowledge Promotion Reform 
that was implemented 2005–2008.  

The aims were that the teaching personnel must have a competence that can “ensure 
students and apprentices an education adapted to individual needs and which can 
make it possible for them to develop capabilities and talents in accordance with the 
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curriculum”. Through this strategy to enhance the competence of school leaders, 
teachers and trainers in training establishments were seen to be stimulated and given a 
chance to meet the challenges posed by the changes of structure and content of the 
Knowledge Promotion Reform. 

As the implementation of the programme did not work satisfactorily (see below), a 2nd 
(2009- 20012) and 3rd (2013- 2015) cycle were initiated.  

 

Implementation 

The central government spent approx. 40 mill Euro per year, and the local governments 
were expected to use the same amount. The partners formed a central working group 
and the work was administrated by Directorate of Education. Most of the money were 
sent to counties and municipalities to be used according to local priorities.  

An evaluation report in 2008 showed that in spite of the strategy the total amount of in-
service training had not increased. However, there were some tendencies of improved 
culture for systematic learning within the school. On the negative side, teachers were 
not much involved in decisions at local level, and approximately 20 % of the money was 
used for formal learning. In general, those teachers and school leaders were more 
satisfied when more decisions are delegated to the school level. It became clear that 
there was a lack of consistency and long-time planning in choice of themes, and a 
disproportionate large part of the funds was used for school leaders.  

Hence a new cycle tried to improve in-service teacher education: Competence for 
Quality 2009-2012, and a third from 2013- 15. In these rounds the system became more 
centralised and more emphasis was given to quality. The costs for study time were also 
distributed between the different stakeholders (government- school- teacher) in the 
ration 50: 25: 25, and informal training and formal training for school leaders were 
included. Under the third cycle the number of teachers in formal learning increased from 
1500 to 1850 per year, most of them part-time students.  

Teachers’ voice 

(see attached short descriptions of teacher interviews in appendix)  
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Constrains in relation to the aims of MASCIL project 

One of the main problems with respect to in-service education of teachers is (and was) 
that employers (e.g. school leaders) refused to let their teachers use the system. This 
was also felt in earlier IBL professional development initiatives (e.g. PRIMAS) in 
Norway, where school leaders asked the professional development institution to ‘buy 
teachers out’, that is pay for replacement teachers (during their time of learning).  

The aim is now to establish a permanent system for in-service training for all school 
teachers and school leaders, and this system must be integrated with initial teacher 
education and induction. It is also envisaged that teachers should get a right, and an 
obligation, to do in-service training- which would alleviate the problems mentioned 
above. The system should be linked to an established professional career path for 
teachers (and as an alternative an administrative path) (Grøttvik 2013).  

 
PART 2: EMERGING ISSUES FOR REFLECTION  
 
Equity specific issues 

 
The figure 3.3 (appendix III) shows results from 5th grade national tests in mathematics, 
reading and English. No similar data exist for science, because the subject is not 
included in national tests (On comparable data for upper secondary, as national tests at 
that level). The figure shows that the scores for boys are higher than for girls in 
mathematics. This is mainly due to the large number of boys at the highest level.  

 
Regarding TIMSS, Norway did better than in previous years/rounds, in particular at 
grade 4. In one of the math test the boys generally scored 7 points higher than the girls 
at 4th grade, and boys have generally outperformed girls in the last two TIMSS testing 
rounds. There is no significant difference between the achievement of boys and girls at 
8 grade. In science, boys and girls are now performing equally well (Grønmo et al 
2012,) after the boys did significantly better in the implementation in 1995 and 2003. 
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Addressing low achievement  
 

As explained in the report, addressing ‘low achievement’ of pupils in particular at lower 
and upper secondary level, is now one of the priorities of the government. 

 
 
Preparation of training adapted to the students' abilities and aptitudes 
All pupils in primary schools have the right to education suited to their abilities and 
aptitudes. The right of customized training for both those who need extra support to get 
a satisfactory yield of the regular teaching and the students who need additional 
challenges. 
 
For several years in the early 2000s, the proportion of pupils with special education was 
around 6 percent. As shown in Figure 1.4, this percentage has increased significantly in 
recent years. Since 2006/ 07 has 14 000 students received special education, i.e. an 
increase of 36 percent. In recent years, the increase slowed, and last school year, the 
number unchanged from the year before. 
 
68 percent of students receiving special education in 2012/13 were boys. The 
proportion of boys was highest at the beginning of primary education by 71 percent. At 
the secondary level , the proportion of boys 66 percent. Since the school year 2007/ 08 
there has been an increase in the proportion of students with special needs at all levels. 
But the increase has been greatest in 5 to 7th grade. 
 
The proportion of pupils with special education increases during the primary and the 
secondary level. In autumn 2012, the 4.3 per cent of pupils in 1st grade decisions about 
special education, while at 10 step, the proportion of 11.6 percent. The percentage of 
special education increased most from the 2nd to 5 grade. 
 
It is thus far more students who have special education in secondary schools. This may 
indicate that students’ who first received a decision on special education, largely 
continue with the rest of the special education schools. At the same time special 
education late start for many. In the White Paper on Early Intervention for Lifelong 
Learning (Ministry of Education 2006) , it emphasized how important it is to implement 
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measures for the student at an early stage when it occurs or is identified challenges . 
 
The figure and table (see appendix) show the percentage and number of low achievers 
in primary and lower secondary school in general (we do not have numbers for maths 
and science separately). 

 
 
Promoting entrepreneurship  

 
The government, and through their ministries, have supported the work of the Young 
Enterprise (JA-YE) through programs for entrepreneurship in education since 2002. The 
program maintains activity in the schools and institutions that work well with 
entrepreneurship, and it has as its aims to reach all schools in the country. The main 
objective of the program is to contribute to maintaining and strengthening the focus on 
entrepreneurship education in Norway in terms of scope and quality. The main goal we 
will reach the goal within the strategic focus areas: 
 
- Anchoring and cooperation 
- Scope, competence and quality. 
- Internationalization 
- Special Focus on Student, Youth and Student Business 
- Special focus on higher education 
- Documentation, evaluation, research and development 
 
Both the Parliament and the Government will strengthen the work on entrepreneurship 
in education. This will be done in a way that entrepreneurship becomes an integral part 
of teaching in several schools in Norway. It is said that students should get an equally 
good education in entrepreneurship regardless of where they live in the countryside or 
in the cities, and to facilitate entrepreneurship through education. In the political parties' 
programs, we find entrepreneurship in education as a priority both nationally and in the 
counties. 
 
Comments by the NAB 
As our National Advisory Board was on the 27th May 2013 (that is before we received 
this framework), we could not yet ask the members for comments. 
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1.9 National Report of Romania  

PART 1: A DESCRIPTIVE, EVIDENCE-BASED ACCOUNT OF THE NATIONAL 
CONTEXT 
 
Introduction: Organization of education in Romania   
 
Romania has a highly centralized educational system, there is a unique curriculum for 
each type of school and all the textbooks must be approved by a special organization of 
the Ministry of Education (CNCEIP - Centrul Naţional pentru Curriculum şi Evaluare în 
Învăţământul Preuniversitar). The textbooks for grades 1-10 (which represents the 
compulsory education) are free of charge (paid from governmental sources) while in the 
last two years of study the students must buy their textbooks. The curriculum is also 
established by the same organization and it was strictly content-based before 2005, 
when the last curricular reform started. This reform referred initially to primary school 
education and it is extended nowadays to secondary schools too. The new curriculum 
also contains some methodological suggestions and a brief description of competencies 
the students must posses. There is a final exam at the end of the secondary school 
which is required for further studies (most of the universities use the results of this exam 
as admission criteria). However the methodological suggestions explicitly refer to the 
use of student centered methods, the use of group works, the use of mathematics in 
various contexts, the use of mathematical modelling, this is not reflected either in the 
textbooks (see a sample of such a textbook in book.pdf) or in the final examination 
criteria (see a problem set in the exam.pdf and the program in program_exam.pdf). 
Moreover, most of the mathematics and science teachers use these suggestions and 
recommendations very rarely in the daily teaching practice. This can be explained with 
the huge amount of formal mathematics and science they have to teach, the final 
examination rules (contents, problems), the quality of the textbooks, the centralized 
control system in education, and in some cases with the quality of their professional 
development. It is important to understand that teaching is not an attractive career in 
Romania and for this reason the average age of teaching staff (especially in 
mathematics and science) is above 50 (these teachers were trained before 1989 under 
a communist system, where they received a good subject focused training with a 
minimal pedagogical training). The salary of a beginner teacher is around 180 Euros 
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and while the highest salary (after 34 years of teaching and all compulsory grades) is 
around 480 Euro. So in international reports Romania appears as a country where a 
beginner teacher can double his salary in time, but this doubling needs more than 10 
years and the level of this increased salary is still very low. On the other hand the 
market in Romania is quite expensive:  food, cars, fuel are at the same price as in 
western Europe, the rent of a modest apartment start at 200/250 Euros. The number of 
students at universities where math and science teachers are trained is continuously 
decreasing.  
 
The whole system is structured into seven disciplinary domains: language and 
communication, mathematics and science, mankind and society, arts, body and 
movement, technologies, transverse capacities (collaboration, communication, 
reflection, critical approach, creativity). Even though mathematics and science belong to 
the same domain, they are thought as different subjects, moreover, science is thought 
in several different disciplines (physics, chemistry, biology) and the correlation between 
the curriculum of these disciplines is very low (the uniform motion is studied in physics 
in the 6th grade, while the concept of the function in mathematics is introduced in the 7th 
grade, many physics and chemistry problems lead to polynomial equations in grades 
8,9,10 while polynomials are studied only in the 12th grade in mathematics). This 
structure is used also in the teacher training system, so most of the teachers are not 
prepared to use an interdisciplinary approach, their university studies and the whole 
professional development is based strictly on a single discipline. There are a few 
exceptions, some teachers (they had obtained their qualification before the Bologna 
process started) have double specialization (such as mathematics and physics or 
physics and chemistry) but in the current teacher training system there is no double 
specialization. Moreover, mathematics, physics, chemistry and biology can be studied 
at different departments/faculties at the universities. Between 1996 and 2000 there was 
an attempt to teach physics, chemistry and biology as a single discipline in lower 
secondary schools but due to the objections of teachers it was not viable. This creates a 
major impediment in the implementation of MASCIL’s aims because usually an 
interdisciplinary approach can not be used and a very tight collaboration between 
mathematics and science teachers can not be expected. There are 4 main types of 
schools: primary schools, upper primary schools (usually these two categories are 
organized together), secondary schools (these can be theoretical or vocational schools, 
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but there are schools with both theoretical and vocational classes, the type of program 
being linked to the class, not to the school), apprentice schools.  
 
 
Theme 1: State of affairs-recent changes 
 
In the structure of the curriculum there is no evidence of prioritizing mathematics or 
science. The number of lessons/week for language and communication is usually the 
same as the number of hours for mathematics and science, the situation is even worse 
for minorities because they have additional subjects on national language, national 
history, etc. There is a very strong tradition in teaching mathematics and science 
through problem solving; there is a very strong focus on competitions and national 
exams. Teachers are often evaluated in concordance with the results of their students 
at different competitions and examinations and this creates a strong commitment to the 
existing teaching tradition (as far as the competitions and the examinations are not 
changed). In recent years the methodological recommendations were changed, but the 
effect of these document level changes are not palpable at the level of teaching 
practice. 
 
In 2010 there was a new vision and an attempt to reorganize the teacher training 
system. According to this conception master programs in didactics of mathematics and 
science would have been organized and would have took over a major role in teachers’ 
initial training. This idea was dropped, so in the existing system teachers for upper 
primary and secondary education are trained by a regular subject oriented BSc program 
with a complementary pedagogical module (30 credits in 3 years) and a master program 
is compulsory for teaching in upper secondary. This master program can be a scientific 
master with an additional pedagogical module (30 credits in 2 years). Basically the 
existing system was extended and adapted to the Bologna system without changing the 
structure and the aims of the training. There is no oral examination at the beginning of 
the Msc program, there is no recruitment and no selection. The number of candidates is 
very small at the mathematics and physics programs. As an example the number of 
candidates at the Babeş-Bolyai University, which is the largest university in Romania 
according to the number of students, is 22 students at the Mathematics program in the 
first year in Romanian,  12 in Hungarian while at the Physics programs (including 
medical physiscs, technological physics and physics with computers) are 22 and 7. 
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These numbers represent the total number of students in the first year, so they include 
both future scientist and future teachers. These teachers will have only one 
specialization, so for most of them (especially for those from physics) it will be almost 
impossible to find a job in the educational system (there are a lot of small schools, 
especially primary schools in rural areas, where the number of physics lessons is less 
than it is mandatory for a full position). 
 
On a national level universities have autonomy in preparing the content of the teacher 
training, but the didactics of mathematics (or science) is not a recognized field of 
science, there are no doctoral schools in didactics of any discipline, so the teaching staff 
at the Mathematics Departments, which provides the content knowledge for future 
teachers, usually has a PhD in Mathematics and  is involved in mathematical research. 
Those teaching in the pedagogical modules can have a background in education, but 
usually not in the didactics of a discipline, but in general education or psychology and 
this aspect creates a lot of functional problems in the quality of training. In this context 
there are a lot of local initiatives in teacher training, but they are not correlated on a 
national level. 
 
The style and approach of the Mascil project is completely different from the existing 
practice, even if at the level of documents there are recommendations that virtually 
facilitate the implementation. A lot of effort needs to be invested in order to keep the 
professional standards and to widen the audience of the project at the same time.  
 
 
Theme 2: Schooling and the world of work 
 
In national policy making documents there is no evidence of connecting the general 
education and the world of work. In the national curriculum at the level of general 
competencies there appear the use of mathematical language in different contexts and 
the analysis of different types of data, but as clear aims or objectives there are no 
recommendations on connecting the world of work and general education at the level of 
mathematics and science education. Moreover, this connection is not prioritized at the 
level of vocational education, the contents for these types of classes (e.g. art classes in 
upper primary, grades 5-8) is the same as in any other classes while in secondary 
education the compulsory contents for vocational classes are mostly included in the 
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core curriculum for the theoretical schools (e.g. in the 12th grade for pedagogical and for 
sport classes we have abstract algebra with groups, rings, etc.).  
 
The potential providers of informal education are usually not prepared to offer specific 
programs for students and the existing local initiatives are not for free (while the general 
education is for free, according to the law of education). In some cities there exists 
special clubs for students, where some additional activities are organized (such as 
chess training, dance clubs, etc.) but these clubs usually do not include mathematics or 
science activities, they are mostly complementing the formal school educational 
programs in fields that are not included in the formal education system. There are very 
few connections with industry and these are only based on local initiatives. On the level 
of upper primary from the point of view of the mathematics and science curriculum there 
is no difference between vocational (e.g. art schools) and general schools, the 
difference is related to the targeted vocation, not related to the general subjects. On the 
level of secondary education these type of schools have a slightly different curriculum 
(most of the contents for vocational schools is part of the content for theoretical school) 
and there are very few connections between these schools. Usually the theoretical 
schools are considered as “good (or elite) schools”, while  the vocational schools 
oriented to the world of work (with industrial profile) are not so “good”. The art schools, 
pedagogical schools, military schools, theological schools usually are not connected to 
other theoretical schools. 
 
 
Furthermore, there are no support materials for connecting the world of work and 
general or vocational education at the level of mathematics and science, the 
assessment is the same for all categories of students and the teaching methods are not 
significantly different in vocational and in theoretical schools.   
 
If we want to work with students and teachers in vocational education including 
technological schools and we want to develop and provide materials for them, this will 
create a lot of extra work on the level of secondary education, because at this level the 
classes have too many profiles (corresponding to industry branches) and a specific 
material, that fits the needs of a profile and that connects the world of work with 
scientific content is usually not helpful for the many other profiles. If we focus on 
vocational schools like art schools, sport schools, military schools, pedagogical schools 
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we need also a lot of extra work in organizing the courses, in selecting and developing 
materials. It seems very unlikely to work with teachers from a military school and a 
theological school on tasks that are related to the profile of the schools and can be used 
in both schools. On the other side if we do not do this, we can’t provide materials that 
are useful for the teachers and corresponds to our aims. Supporting the teachers to 
form communities won’t be effective, because most of them are teaching in a very 
traditional way. 
 
 
Theme 3: Science and Mathematics curricula and IBL 
 
There is no evidence that IBL is prioritized. The methodological recommendations are 
not supported by textbooks, problem collections, contests, assessment or budget. 
 
The existing recommendations are usually not applied and the opinion of most 
mathematics teachers is that it can’t be applied until the national assessment, the 
funding, the content and the overall aims of mathematics and science education is 
changed. 
 
There are no support materials and the assessment is completely against IBL. 
The mascil project needs a series of materials that fits the national curriculum and the 
aims of the projects,  is not too far from the existing teaching tradition and helps the 
teachers to understand how they can better facilitate the learning of their students by 
using these materials. This seems to be a very difficult task both on the level of general 
and secondary education. 
 
 
Theme 4: Pre-Service teacher training in relation to i) IBL and ii) the 
world of work 
 
The teacher training is not a priority in Romania although education is a national priority 
at the level of the law of education. There is no recruitment, no special support, a very 
low salary, so there are no efforts in making the teaching profession attractive. The only 
advantage that is visible from outside the educational system is that teachers have 18 
teaching hours/week (the preparations are not visible from the outside) and they have a 
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long holiday. At the level of training the system does not support a practical and 
effective training, the training is mostly theoretical and it is not even in accordance with 
the existing evaluation system inside the educational system.  

 
Most beginning teachers have relatively good subject knowledge in their field, some 
theoretical background in physiology and education and a very poor practical training. 
The didactics of the subject and even the teaching oriented courses on the scientific 
content are under represented in the training programs. The prospective teachers are 
not recruited, there is no explicit selection, the training is provided mostly by scientists 
whose research interest is in the scientific subject (math, physics, chemistry, biology) or 
general education. There is a huge lack of specialists with a strong background in the 
didactics of the specific subject.  

 
The pre-service teachers are motivated to obtain a good position and to become good 
teachers. This guarantees that they are usually very open and very motivated in 
experiencing IBL methods. On the other side most of them have no other working 
experience, so it is quite hard for them to connect the content to the world of work. 
 
At the level of the Babeş-Bolyai University we intend to introduce a one semester 
course related to the Mascil project, but this course won’t have an immediate effect on a 
national level.  
 
 
 

Theme 5: In-Service teacher training in relation to i) IBL and ii) the 
world of work 
 
 
There are no priorities for prospective teachers’ training and the induction stage is not 
mentioned in the national documents. Teachers who graduated from a university 
program need to succeed at an examination after 2 years in order to have access to the 
teaching career (there are 4 different grades in the system: beginners in the first 2 
years, beginners with the teacher status, second grade teachers and first grade 
teachers), but there is no special training or support for the first two years. There was a 
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project to provide support for these teachers (a mentor for each of them) but for the 
moment it is not working.  
 
The in-service teachers are mostly focusing on their school duties. The interest in PD 
has mainly two components: a compulsory part due to the necessity of gaining 90 
credits every 5 years and a professional interest in courses that support teaching 
practice. There are a lot of accredited training courses that are not really practice 
oriented, but they are accessible for most teachers and there are only  very few practice 
oriented professional courses that support local communities and continuous 
professional development.  
 
If we focus on the target numbers, we need accredited courses, and we can have a lot 
of participants that are not really motivated in changing there practice or in experiencing 
new practices, so we need also some informal courses, where we can better support  
teachers that are willing to experience new materials, new approaches.  
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PART 2: EMERGING ISSUES FOR REFLECTION  
 
Equity specific issues  

 
In Romania, according to the statistics girls have better results. On the other hand, 
among the finalists of contests the girls are under represented. This phenomenon has to 
be studied in detail because the general statistics and PISA results do not make an 
exploratory analysis on the causes. As long as a scientific career is attractive only for 
top researchers (as in Romania) and needs many years of hard work to achieve a 
stable social status this phenomena seems to be normal. At the Mathematics and 
Computer Science Faculty girls are underrepresented at the computer science 
programs and most of the excellent students are attracted to the IT sector, not to a 
scientific career. 
 
 
 

Addressing low achievement  
IBL offers better chances for low achieving students, but it may need extra effort from 
teachers’ side. As long as all teachers are treated equally and not according to the 
invested effort, but according to the results obtained by the students, this gap won’t 
even decrease.  
 
 
Promoting entrepreneurship  
Entrepreneurship is a separate subject in 10th grade, but it is not included in the upper 
primary curriculum. As a consequence of the introduction of this subject the rate of 
students who believe that they have the abilities to start a business increased from 29% 
in 2006 to 42% in 2011. On the other side this is not related to mathematics or science 
education and it is not connected to IBL or to professional development of math and 
science teachers. 
 
 
Comments by the NAB 

 
The NAB proposed the following strategy:  
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1. Communicate in a very clear way the main strength, main values and aims of the 
Mascil project. 

2. Try to focus on a few types of vocational schools (art schools, theological 
schools, some specialization in technological schools) in order to develop 
relevant local teaching materials. 

3. Support the existing local communities of professionals. 
4. Organize both accredited and non accredited courses, involve the multipliers and 

the teachers in the development of teaching materials. 
5. Disseminate the results in the local professional communities. 
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1.10 National Report of Czech Republic  

 
PART 1: A DESCRIPTIVE, EVIDENCE-BASED ACCOUNT OF THE NATIONAL 
CONTEXT 
 
Introduction: Organization of education in the Czech Republic 
 
Table 1 summarizes the main educational structure in the Czech Republic. In six 
columns and five age-groups the basic data and information are provided. 
 
Table 1: Organization of education in Czech Republic 
Grade Age Disciplines1  Type of school2 Type of 

teachers3  
Initial training4 

-3 – 0 3 – 6 Pre-primary 
science with 
environmental 
accent (One) 

Kindergarten/ 
Nursery 

G – Pre-
primary 
teachers  

B.A. (+3) or M.A. 
(+5) in Pre-
primary 
Pedagogy, 
exceptionally 
Pedagogical High 
school (Uni or 
Pedagogical High 
School) (ped.) 
(Dida) 

1 - 5 7 – 11 Maths and 
Primary 
Integrated 
Science (M & S) 

First stage of 
nine-years 
basic 
(elementary; 
primary) school 

G – Primary 
teachers (for 
all subjects) 

M.A. (+5) 
Teaching at first 
stage of Basic 
(elementary; 
primary) School 
(Uni) (ped.) (Dida)  

6 - 9 12 – 
15 

Separated 
Maths (6 - 9, 
Physics (6 - 9, 
Chemistry (8 – 

Second stage 
of nine-years 
basic 
(elementary; 

2D – 
Teachers for 
second stage 
of basic 

M.A. (+5) 
Teaching at 
second stage of 
Basic 
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9) and Biology (6 
– 9) (M & S3) 

primary) school 
or first stage of 
eight-year high 
school 
(gymnasia) 

school (elementary; 
primary) School – 
double major 
subjects 
combination (f.e. 
Ma-Phy, Bio-Che, 
Phy-Che etc.) 
(Uni) (disc.) 
(Dida) 

10 - 
13 

16 – 
19 

Separated 
Maths, Physics, 
Chemistry and 
Biology (M & S3) 

High school 
(for-years, 
gymnasia) or 
second stage 
of eight-year 
high school 
(gymnasia) 

2D – 
Teachers for 
middle 
schools 

M.A. (+5) 
Teaching at 
middle school – 
double major 
subjects 
combination (f.e. 
Ma-Phy, Bio-Che, 
Phy-Che etc.) 
(Uni) (disc.) 
(Dida) 

10-
12(13) 

16 – 
18(19) 

Separated 
Maths, Physics, 
Chemistry and 
Biology or 
integrated 
science by type 
of specialisation 
(M & S or M & 
3S) 

Vocational 
upper sec. 
schools, 
Vocational 
schools 

2D – 
Teachers for 
upper 
secondary 
schools or 
1D – 
Professionals 
with 
additional 
pedagogical 
qualification 

M.A. (+5) 
Teaching at 
middle school – 
double major 
subjects 
combination (f.e. 
Ma-Phy, Bio-Che, 
Phy-Che etc.) or 
M. A. in branch 
with additional 
pedagogical 
qualification (+1 – 
2) (Uni) (disc.) 
(Dida) 
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1. Maths and sciences not separated (One), maths and integrated sciences (M & S) – 2 
or 3 subjects in sciences (M & S2 or M & S3) or just one type of sciences Bio or Phys 
(M&Bio – M&Phys) 

2. Nursery, primary, upper-primary, lower secondary, upper secondary, vocational  
3. Generalist G, 2 disciplines specialists 2D, mono-discipline specialists 1D, nD, 2/1D… 
4. Number of years in tertiary education of training (+n), type of institution (Uni, PHS – 

Pedagogical High School) Discipline (disc) or pedagogy (ped.) orientated, courses in 
Didactics (Dida) 

 
 
Theme 1: State of affairs-recent changes 
 
Currently, the reform of the education system has been running in the Czech Republic. 
The process started on the pre-primary level in 2005, continued on striking primary 
schools and secondary schools; currently reaching vocational schools. Improvements 
which resulted from the reflection on pre-primary, primary and secondary levels are 
being implemented in the education system. In four bullets below main characteristics 
and changes are described which focus on science and maths education. In some 
cases changes are difficult to be understood or explained, in other one they are highly 
required and appreciated. The changes relate to wider policy perspectives (macro 
level), school level (meso-level) and classroom level (micro-level). Unfortunately, the 
Czech concept hardly contains ideas and tools useful for MASCIL and thus we can 
hardly expect potential implications for the work of MASCIL, we hope to make efforts 
and implement MASCIL results to the Czech system are to be considered.  
 
Wider policy perspectives  
Support to Science and Maths on all stages of education is mainly given in ESF 
development projects. In curricular documents the call for inquiry-based methods have 
appeared, but only generally mentioned for the time being. In last five years the 
curricular structure is being under development and re-construction on all stages 
(levels) of the educational system. The two-stage concept has been introduced – 
Framework Education Programme (the state level) and school education programme 
(school level). The recommended learning content is structured in wider fields that 
single subject are, which enables creative approaches (independent subjects, 
integrated subjects etc.). Maths is structured under “Maths and its applications”, natural 
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sciences (Phy, Che, Bio and also Geography) are included in the “Man and Nature” 
field.  Changes in the way science and mathematics education are mentioned as 
evident in national policy making documents and in the national curricula 
(http://www.msmt.cz – Ministry of Education, http://rvp.cz – School reform supporting 
portal). Reference content is structured according to levels:  primary education, general 
secondary education, vocational education.  
 
Science and Mathematics teachers’ education  
Resulting from the Bologna declaration, the originally 5-year master teaching study 
programs (double major subjects) were divided in 3-year bachelor (B.A.) and two-year 
follow-up programs (M.A.). All programs are traditionally oriented in double major 
subjects, no changes were applied and none are expected. No changes were made in 
the Teaching at primary stage school program (five-year M.A.). 
 
Implementation in the classrooms  
Currently, changes are declared in teaching methods towards IBSE but the real 
educational conditions are changing slowly on all education levels.  The ICT are 
implemented to a large extent (interactive boards, instrumental methods). No changes 
in relation to the ways how science and mathematics are assessed have recently been 
implemented. 
 
Constrains in relation to the mascil project  
The main constraint is the changes are only theoretically declared in documents, e.g. 
the application of teaching methods towards IBSE. Teachers are motivated (mainly by 
grants) towards preparing learning materials applying IBSE, implementing the ICT and 
inductive approaches in lessons. 
 
 
Theme 2: Schooling and the world of work 
 
As pre-defined in mascil, the main aim of the project is to promote a widespread use of 
inquiry based science and mathematics teaching in primary and secondary schools, 
with a main emphasis on connecting IBSMT in school and the world of work. Below we 
add information on both the general education and its connections to the world of work, 
and the vocational education. Three levels are to be considered: the macro-level in 
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terms of policy orientation, the meso-level in terms of schools/institutions and micro-
level as far as ‘how things are’ in classrooms.  
 
Wider policy perspectives  
New curricular documents for primary and lower secondary education include the field 
of “Man and world of work”. The relation to work is supported by adding this learning 
content to Phy, Che, Bio on the secondary level. The vocational guidance is not a 
separate subject in the curriculum; rather the interdisciplinary character is applied on 
both the primary and general secondary levels. Competences for the field of “Man and 
world of work” are explicitly defined. Lately, the little interest of pupils has been 
detected, mainly in 3-year vocational fields (without school leaving exam). 
 
Issues regarding schools/institutes  
Approximately 180 study fields (programs), either as 4-year vocational schools finished 
by school-leaving exam, or 3-year vocational schools not finished by school-leaving 
exam are provided by the Czech education system. Maths is separate subject and 
Sciences are mostly taught in one subject (but this does not mean the integrated 
approach, but joint learning content and lessons of Phy, Che, Bio). Only sporadic 
relations to industry appear, mostly in the form of joint projects or sponsoring (funding), 
both in the field of formal and informal education. There exists a direct relation between 
the vocational schools and industry (e.g. Škoda, Siemens, etc.) and between the 
general secondary schools and industry (mostly in the form of joint projects or 
excursions). 
 
Issues regarding classrooms  
Regarding classrooms, the evidence in science and mathematics curricula of the 
connection between schooling and the world of work in terms of content has not been 
applied to sufficient extent.  Assessment of skills/competences in science and 
mathematics in relation to the world of work in general education has been developed to 
a low degree only. Active methods are rather applied as predominant teaching methods 
in vocational schools in professional subjects. Regarding the nature of students 
assessment in vocational schools, mostly traditional approaches, i.e. evaluation on 5-
level scale (1 – excellent, 5 - failed), are applied on all levels. 
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Constrains in relation to the aims of mascil  
There exist numerous, still unknown constrains in relation to the aims of mascil project. 
We expect that innovations in Maths and Science will have a direct effect; they are 
highly required, mainly by focusing on IBSE and practical examples. For more info see 
http://www.nuov.cz (National Institution of Technical and Vocational Education (NUOV). 

 
 
 

Theme 3: Science and Mathematics curricula and IBL  
 
As expected in mascil, curricula should be reviewed in the scope of the extent to which 
they prioritise science and mathematics education, as well as IBSMT approaches. The 
review of the curricula have been done to wider extent in documents but to little extent 
in real lessons, and the same mini-changes have been done on all three levels (in a 
macro-level in terms of the aims, objectives, content and expected outcomes as 
envisioned by the policy makers, the meso-level that regard how schools and institutes 
mediate the implementation of the policies, and the micro-level that regards the 
implementation in the classrooms.  
 
Wider policy perspectives  
Inquiry based teaching and learning approaches are prioritized in policy making national 
documents on general level only, without concrete explanation and comments in 
examples and expected competences. Consequently, the national curriculum prioritizes 
inquiry based teaching and learning approaches, in general and in specific in science 
and mathematics subjects, on primary, general secondary and vocational education, but 
unfortunately, rather on general level, without concrete explanation and comments in 
examples and expected competences. 
 
Issues regarding schools/institutes  
The extent to which schools implement policy priorities in relation to inquiry based 
teaching and learning approaches is not large, in general and in specific in science and 
mathematics education on all levels; many schools only start - from projects focused on 
innovations in instruction. 
 
Issues regarding classrooms  
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Regarding classrooms there is only a little extent up to now, to which there exist 
curriculum support materials for science and mathematics education that support inquiry 
based teaching and learning approaches. Materials are mostly outcomes of projects 
focused on innovations in instruction. The pioneering is a new set of Maths textbooks 
for lower secondary education. As for the nature of students’ assessment in relation to 
inquiry based teaching and learning in science education, there exist hardly any, there 
are minimum exceptions based of individual activity of progressive teachers. 
 
Constrains in relation to the aims of mascil  
The initial phase of curricular changes might have a direct effect in the completion of the 
mascil project, but on the other hand The mascil project thus will contribute to the 
changes in a large extent, mainly the contribution to innovation of the competence 
framework of the currently re-formed curriculum of the general maths and science 
education focusing on increasing the science literacy and application scientific cognitive 
methods.   
 
 
 
Theme 4: Pre-Service teacher training in relation to IBL and the world of work 
 
 
Wider policy perspectives  
Despite it is the first step only, the main policy priority for prospective teachers’ training 
was the fact that the teachers´ training in IBL has started. Being declared in educational 
documents on all levels, the reality was different.  
 
 
Issues regarding schools/institutes  
Universities and Accreditation Commission evaluating of concerned study programmes 
are the educational structures responsible for the implementation. Double major 
subjects M. A. qualification for secondary teachers (approx. 40 % for each subject and 
20% for common base – pedagogy, psychology, ICT etc.).  Universities and 
Accreditation Commission (section for Pedagogy, Psychology and Kinantropology in 
cooperation with concerned professional section) evaluating of concerned study 
programmes are responsible for the training. Pre-Service teachers who receive training, 
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were accepted for university study after graduating from upper secondary schools, i.e. 
they successfully passed the school leaving exam. Overall concept of prospective 
training includes both the theoretical background and topics connecting school and the 
world of work, on all levels of the education system. The main teaching method is active 
learning; the IBL is on start point. 
 
Issues regarding classrooms  
Pre-service students of maths and science make efforts to apply IBL in lessons but they 
often meet with little understanding from experienced teachers who guide them in the 
initial phase of their teaching career. Those consider IBL to be follow-up phase applied 
after the traditional way of teaching, i.e. when the “firm” knowledge structures are 
developed. The focus on the world of work is expressed in connection to common 
everyday problems and information and communication technologies. 
 
 
Constrains in relation to the aims of mascil  
A large contribution is STILL EXPECTED for concrete innovations of teachers´ 
preparation. Our intention for initial teacher training in the project, for facilitating WP 8 
and WP10 are in the field of further education, using Web-portals and dissemination of 
materials. 

 
 
 
Theme 5: In-Service teacher training in relation to IBL and the world of work 
 
Wider policy perspectives  
Teachers’ professional development is not finalized after their pre-service education; 
there is not only a vision, but first steps towards lifelong learning – which is not 
compulsory but it is positively reflected in salary increase (which is not automatically, 
but the headmaster makes the decision to increase it, or not). There are no specific 
references in relation to the induction stage. 
 
Issues regarding schools/institutes  
The professional development for in-service teachers is voluntary in the Czech 
education system. Universities and pedagogical centres managed by the Ministry of 
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Education (and in last year private educational companies with accreditation from 
Ministry of Education) are the responsible structures. Regarding the organization, 
structure, length of training programmes, teachers´ training courses of various content 
and extent are provided by the Ministry of Education and local authorities, for teachers 
working on all school levels. Universities and pedagogical centres managed by the 
Ministry of Education and in last year private educational companies are responsible 
and provide the training. Courses and other educational activities (workshops, 
conferences, summer schools etc.) need accreditation from Ministry of Education. If 
interested, all in-service teachers can receive the training – their interest is the only 
criterion.  Overall concept of training covers topics connecting school and the world of 
work, to a limited extent. The active method in relation to the own practice is the main 
teaching method.   
 
Issues regarding classrooms  
In-service teachers mostly have in mind what IBL means, there exists the Czech term, 
and how it relates to widely used and applied methods, mainly to problem and project 
instruction. But they rarely apply IBL, usually as the follow-up phase after the 
traditionally led instruction or when working with gifted learners.  They are interested in 
further education in the IBL field and they would appreciate if these courses became 
part of professional and career development (attestation, certification). All respondents 
from different type of schools in our small survey (n = 8) attended various courses within 
further education system, focusing mainly on financial literacy, ecology, new topics and 
trends in their subject/field, ICT implementation in teaching their subject/field etc.  
 
Constrains in relation to the aims of mascil  
There are two main constrains in relation to the aims of the mascil project that have a 
direct effect in the completion of the mascil project: (1) Pushing the idea of  the system 
of further education; (2)  A system of teachers´ further education in Maths and Science 
oriented to IBL has not been designed (created). 
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PART 2: EMERGING ISSUES FOR REFLECTION  
 
Equity specific issues 
Reflecting all the above mentioned by the mascil Project, in the Czech Republic (CZ) 
the significant difference was detected in PISA results (2009), in OECD countries it is in 
average 39 points in favour of girls, in CR it is even 48 points in favour of girls. 
 
Gender specific issues are NOT prioritized in policy making documents and the national 
curriculum in the Czech education system, your country. Nothing relating to this topic is 
explicitly expressed in the Maths and Science curriculum the CZ. The situation resulted 
from a long tradition, so no national policies for tackling gender differences in learning 
science and mathematics and for tackling gender inequalities are required.  
 
The gender specific issues are part of teachers’ professional development - mainly in 
the group of pedagogical and psychological subjects, which cover approx. 20 % in 
teachers´ preparation. The training in IBL approaches takes into consideration gender 
differences in terms of interests, learning styles, motivation, on all school levels.  

 
 

Addressing low achievement 
No groups showing significant low performance have been identified in the Czech 
Republic, except of the above mentioned gender differences and children with special 
cognitive disabilities. Generally, the PISA data are not frequently used in the Czech 
Republic.  
 
Low achievement issues are prioritized in policy making documents and the national 
curriculum in your country. Low achievements in science and mathematics education 
were tackled and solved - the curriculum was extended and specifications of children 
with special needs were added. 
Teachers’ professional development cover issues on how to tackle low achievement in 
selected chapters from general pedagogy and partly in field didactics focusing on a 
subject in question. 
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Promoting entrepreneurship 
Percentage of individuals who have the appropriate skills to start a business in your 
country (Rethinking education document) is approx. 20 % (in our opinion). But this is a 
subjective shot, not supported by any sociological survey. According to Czech mass 
media, about 20 % in work-age people are active in the entrepreneurial sphere. 
 
The entrepreneurship education is declared in main curricular objectives (trends) on all 
levels of the education system but the concrete implementation is missing. The positive 
trend is the support of implementation of project instruction, excursions to 
entrepreneurial sphere etc.   
 
Explicitly professional development and training has been provided to teachers neither 
in the content covering issues on entrepreneurship education, nor in training in IBL 
approaches including aspects of entrepreneurship education; instead of the emphasis 
on project instruction. 

 
 
Comments by the NAB 
The NAB members in discussions on the above mentioned topics and problems agree 
with our evaluation of the current curricular state in the Czech Republic. They confirm 
in-service teachers´ interest in further (lifelong) education, including IBL, but they 
consider the practical application in deeper changes of the whole education system, 
including a reduction of the learning content and its orientation to methodological 
aspects of instruction, i.e. the formative view on education (learning to learn, apply 
critical thinking, solve everyday problems relating to the world of work) etc.  
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1.11 National Report of Turkey 

PART 1: A DESCRIPTIVE, EVIDENCE-BASED ACCOUNT OF THE NATIONAL 
CONTEXT 
 
Introduction: Organization of education in Turkey  
 
Grade Age Disciplines

1  
Type of school2 Type of 

teachers3  
Initial training4 

Kinder
garten 

3-5 Nursery General  Generalist G 4 years, 
University 

1-4 6-9 Primary  Maths  is a 
separate subject. 
Science is 
integrated in 
social sciences 

Generalist G 4 years, 
University 

5-8 10-
13 

Lower 
secondary 

Maths and 
Science are 
separated 
subjects 

mono-
discipline 
specialists 1D 

4 years, 
University 

5-8 10-
13 

Lower 
secondary 

Maths and 
Science are 
separated 
subjects 

mono-
discipline 
specialists 1D 

4 years, 
University 

9-12 14-
17 

Upper 
secondary 

Maths, Biology, 
Physics and 
Chemistry are 
separated 
subjects 

mono-
discipline 
specialists 1D 

5 years, 
University 

9-12 14-
17 

Upper 
secondary 

Maths, Biology, 
Physics and 
Chemistry are 
separated 
subjects 

mono-
discipline 
specialists 1D 

5 years, 
University 
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1. Nursery, primary, upper-primary, lower secondary, upper secondary, vocational  
2. Maths and sciences not separated (One), maths and integrated sciences (M & S) – 2 

or 3 subjects in sciences (M & S2 or M & S3) or just one type of sciences Bio or Phys 
(M&Bio – M&Phys) 

3. Generalist G, 2 disciplines specialists 2D, mono-discipline specialists 1D, nD, 2/1D… 
4. Number of years in tertiary education of training (+n), type of institution (Uni, PHS – 

Pedagogical High School) Discipline (disc) or pedagogy (ped.) orientated, courses in 
Didactics (Dida) 

 
 
 
Theme 1: State of affairs-recent changes 
 
Wider policy perspectives  
In Turkey, the science and maths curricula were changed very recently in 2013. They 
have just been implemented in Grade-5 and Grade-9. The most important feature of the 
new curricula are that they intend to promote the use of inquiry based education as well 
as alternative assessment strategies.  
 
To date IBST is included in the curriculum framework of science and maths education to 
some extent. What this means in practice is not explicitly specified in the curricula. The 
curricula advices to use alternative assessment tools, and also formative assessment.  
But the teachers are under pressure because parents ask teachers to use other kinds of 
assessment tools that are more aligned with the exams the student will take. Therefore 
teachers prefer to use summative assessment rather than other assessment tools.   

 
 

Science and mathematics teachers’ education  
Teachers for pre-primary and primary education hold a four-year bachelors degree. This 
applies for both, generalist teachers and specialist teachers. Generalist teachers usually 
teach grades 1-4, while subject/specialist teachers work in grades 5-8. Secondary 
education teachers hold a five-year master’s degree. At this level, all the teachers are 
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subject teachers. Both the primary teacher program and the secondary teacher program 
include some practical training within one year of study.   
 
Until now math and science teachers, who teach at lower- and upper secondary school, 
have graduated from a faculty of education; however, in 2013 faculty of education is not 
getting any students. In future, in order to be a teacher at lower or upper secondary 
school graduates from pure science and mathematics departments need to take part in 
some courses on pedagogy. That means after four or five years department of 
secondary school science and mathematics will be closed. This situation has created a 
big discussion among researchers, educators and policy makers.  
 
The Department of In-Service Training under the Ministry of National Education is 
responsible for organizing training activities for teachers. in collaboration with other 
ministry departments every year the Department of In-service Training prepares an 
annual in-service training plan. The stated purpose of the in-service training is to help 
teachers to adapt to the new developments in science and technology, to increase their 
efficiency and to prepare them for higher-level job positions. In-service teacher training 
in Turkey is highly subject-oriented. The following subjects are covered in the in-service 
training: foreign language education; computer education; pedagogic formation 
education; education on preventing crime and violence in family, society, and 
educational environment; education for teachers’ conformity to their environment and 
upper education programs [http://www.meb.gov.tr/]. In other words, mathematics and 
science does not seem to be represented here, but there are limited PD programmes in 
science and maths education.. 

 
 

Implementation in the classrooms 
In Turkey, Turkish literature is the most prioritized subject , followed by mathematics 
and science. Inquiry or elements of inquiry are mentioned, to different degrees, in the 
primary and secondary science curriculum (physics, chemistry, and biology) in Turkey. 
Within classroom – and before introducing the new curricula – emphasis has been put 
on student centeredness, increased student activity, scientific literacy, and science 
process skills  Additionally the new science and maths curricula aim to track students’ 
performance throughout the learning process, guide the students, probe their learning 
difficulties and try to remedy them and to provide continuous feedback for meaningful 
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learning. The main approach for the assessment is to evaluate the process and the 
product. Traditional assessment tools would not be sufficient to assess the process; 
therefore, formative assessment tools and strategies are suggested in the new science 
curriculum. In summary, the new science curriculum emphasizes the importance of both 
summative and formative assessment and offers guidelines to teachers on the use of 
these strategies in their classroom practice. (MEB, 2013, p. IV). 

 
 

Constrains in relation to the aims of the mascil project  
The most important feature of the new science and maths curricula is that they aim to 
explicitly promote the use of inquiry based education as well as the use of alternative 
assessment strategies. Therefore, the new curricula have similar aims than the mascil 
project has. 
Policy references: 
The new science and maths curricula (MEB, 2013):  

http://ttkb.meb.gov.tr/www/guncellenen-ogretim-programlari/icerik/151 
The curricula for vocational schools: 

http://ttkb.meb.gov.tr/www/haftalik-ders-cizelgeleri/kategori/7 
 

 
 
 
Theme 2: Schooling and the world of work 

 
 
Wider policy perspectives  
The connection between general education and the world of work are mainly mentioned 
in the national curriculum that emphasizes the necessity and importance of this 
connection. Vocational guidance is not a separate subject; rather it has an 
interdisciplinary character in other subjects. The targeted objectives of the science and 
math curricula are prepared based on the processes followed in producing scientific 
knowledge. One of the first priorities of the curricula is to develop students’ science 
process skills.  A scientific process is a process in which analytical and critical thinking 
skills are shaped. Science process skills are separated into two categories: basic skills 
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and integrated process skills. Vocational education starts at Grade-5. Recently, the 
policy makers prioritize medical vocational high schools. 

 
 

Issues regarding schools/institutes  
Vocational education starts at Grade-5 and continues until Grade-12. Science and 
maths exist as separate subjects. Types of vocational schools: Vocational school of 
theology (Grades 5-12), Industrial high schools (Grades 9-12), Trade vocational high 
school (Grades 9-12), Vocational high school of justice (Grades 9-12), Anatolian 
vocational high school (Grades 9-12), medical vocational high schools (Grades 9-12) 
etc. 
 
The curriculum encourages schools visits to industrial sites but in practice it is hardly 
implemented. 
 
The curriculum encourages making connections between vocational school system and 
providers of informal education (e.g. science camps, science museums and children 
universities). Students often visit industrial sites related to their subjects and need to 
spend some time during their schooling. The curriculum encourages making 
connections between vocational school system and providers of informal education (e.g. 
science camps, science museums and children universities) 
 
There are not many connections between vocational school system and general 
schools. 

 
 

Issues regarding classrooms  
 

-In the curriculum links have been made between the contents and the context in the 
world of work. 
 
-The new science and maths curricula promote the use of alternative assessment 
strategies and make connection between schooling and the world of work. 
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-In vocational schools, learning environments that keep students active and teachers as 
a guide (problem, project, collaboration based learning) form the basis for planning and 
application of courses? In relation to science and mathematics, an integrated approach 
is used. 
 
-The students’ assessment is mainly driven by national exams; therefore, the nature of 
students’ assessment has commonalities between school level and nationwide. 

 
Constrains in relation to the aims of MASCIL project  
The connections among general education, vocational education and the world of work 
are not as strong as intended; therefore, the mascil project would stimulate the 
interactions among them. 
Policy references 
Vocational school curricula: 

http://ttkb.meb.gov.tr/www/haftalik-ders-cizelgeleri/kategori/7  
 

 
 
Theme 3: Science and Mathematics curricula and IBL  
 
Wider policy perspectives  
Inquiry or elements of inquiry are mentioned, to different degrees, in the primary and 
secondary maths and science curricula (physics, chemistry, and biology) in Turkey. IBL 
approaches are prioritized more in science and maths. In the curricula (MEB, 2013), 
skills related to inquiry are usually referred to as science process skills, or problem 
solving skills in the Turkish science and maths curricula. Examples of these 
competencies include critical thinking, independent thinking, problem solving, self-
regulation, science process skills such as conducting observations, developing 
hypothesis, making inferences, testing hypothesis, psychomotor skills, collecting and 
analysing data, communicating findings, argumentation etc. 

 
 

Issues regarding schools/institutes  
Emphasis has been put on student centeredness, increased student activity, scientific 
literacy, and science process skills together with inquiry in the previous and new 
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science and mathematics curricula. However, applying inquiry activities in the 
classroom is another issue. In many cases, changes in curricula have caused some 
changes in practice, but these changes have usually been superficial or on the surface. 
Because, after curriculum changed, teachers are offered very short periods of training, 
usually no more than a week, about the new curriculum. If the teachers are not 
prepared and supported in applying new strategies, they often are resistant to apply 
them. Teachers often have limited knowledge about how to mediate students’ actions 
and how to design and implement inquiry activities. So, even though inquiry is 
mentioned in the Turkish science and mathematics curricula, the extent of its application 
in real practice is questionable. 

 
 

Issues regarding classrooms  
One of the shortcomings of the science and mathematics curricula is not having a 
teacher’s guidebook. Teachers have not given enough resources how to implement the 
activities. Teachers are left alone or for some they give freedom to use their creativity 
while teaching science and mathematics. Although, the new curricula promote the use 
of inquiry based education and use of alternative assessment strategies, there is lack of 
assessment tools that draws on notions of inquiry based learning. 

 
 

Constrains in relation to the aims of the mascil  project  
Since he new science and maths curricula promote the use of inquiry based education, 
teachers would be willing to learn more about IBST. This is an advantage for us to get 
teachers attention to the projects and disseminate the mascil. The framework and 
products of mascil can be useful for teachers, researchers and policy makers in Turkey. 

 
Policy references: 

The new science and maths curricula (MEB, 2013):  
http://ttkb.meb.gov.tr/www/guncellenen-ogretim-programlari/icerik/151 
The curricula for vocational schools: 
http://ttkb.meb.gov.tr/www/haftalik-ders-cizelgeleri/kategori/7 
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Theme 4: Pre-Service teacher training in relation to i) IBL and ii)the world of work 
 
 
Wider policy perspectives  
Prospective teachers’ training aims to train teachers to have key concepts in maths and 
science as well as pedagogical content knowledge.   

 
 

Implementation  
The universities are responsible for pre-service teacher education in Turkey, but a 
national framework has been developed by the Council  for Higher Educational in this 
area and consequently all the universities offering teacher education programs in 
Turkey will have the same courses and credit hours for the different levels.  
 
Faculties of Education in Universities are responsible for pre-service teacher training in 
Turkey. As teacher educators we teach inquiry and inquiry methods in the science 
teaching methods courses. However, there is no national consensus on how to include 
inquiry in teacher education programs. So the emphasis put on inquiry in teacher 
education programs may considerably vary from university to university.  
 
Access to university programmes depends on score in national entrance examination. 
Teachers for pre-primary and primary education hold a four year bachelors degree. This 
applies for both generalist teachers and specialist teachers. Generalist teachers or class 
teachers usually teach grades 1-4, while subject teachers work in grades 5-8. 
Secondary education teachers hold a five year master’s degree. At this level, all the 
teachers are subject teachers. Both the primary teacher program and the secondary 
teacher program include some practical training within one year of study.   
 
Faculties of Education in Universities are responsible for pre-service teacher training in 
Turkey. Access to university programmes depends on score in national entrance 
examination. Students who enrol science or mathematics education departments can 
become teachers. Until now maths and science teachers, who teach at lower- and 
upper secondary school, have graduated from a faculty of education; however, in 2013 
faculty of education is not getting any students. In future, graduates from pure science 
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and mathematics departments need to take some courses on pedagogy in order to be a 
teacher at lower or upper secondary school. That means after four or five years, 
department of secondary school science and mathematics will be closed down. This 
situation has created a big discussion among researchers, educators and policy 
makers. Both the primary teacher program and the secondary teacher program include 
some practical training within one year of study. Pre-service teachers need to 
visit/practice at schools around 4-6 hours per week. The teacher education programs in 
the science and math fields include inquiry based science education, however, the 
extent and application varies. 

 
Teachers’ voice  
Data will be collected after an ethical approve.  
 
Constrains in relation to the aims of the mascil  project  

 
Teachers often have limited knowledge about how to mediate students’ actions and how 
to design and implement inquiry activities. So, even though inquiry is mentioned in the 
curricula, the extent of its application in real practice is questionable. Therefore, 
MASCIL would offer best practices of IBST. The teacher education programs in the 
science and math fields include inquiry based science education, however, the extent 
and application varies. 

 
- Policy references 
Teacher Training:  
http://www.yok.gov.tr/documents/10279/30217/yok_ogretmen_kitabi/054a8c72-
174b-4b00-a675-837874006db5  
 
 
 

Theme 5: In-Service teacher training in relation to i) IBL and ii)the world of work 
 
Wider policy perspectives  
There are professional development seminars after pre-service education. Teachers 
have to take TPD; seminars take place before the beginning and after the school 
semesters. That means they have two different TPD sessions. Apart from those there 

http://www.mascil-project.eu/
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are some optional TPD sessions depending on teachers’ need. In-service teacher 
training in Turkey is highly subject-oriented. The following subjects are covered in the in 
service training: foreign language education; computer education; pedagogic formation 
education; education on preventing crime and violence in family, society, and 
educational environment; education for teachers’ conformity to their environment and 
upper education programs (http://www.meb.gov.tr/). In other words, mathematics and 
science does not seem to be represented here, but there are limited PD programmes in 
science and maths education. The nationwide training plan is mainly put into practice 
within two weeks during the summer holidays. A new teacher is guided by a mentor for 
about a year. 

 
 

Implementation  
Teachers have to take TPD; seminars take place before the beginning and after the 
school semesters. That means they have two different TPD sessions. Apart from those 
there are some optional TPD sessions depending on teachers’ need. There are 
significant invectives for teachers to participate in TPD programmes. 
 
The Ministry of National Education is mainly responsible for providing in -service 
teachers’ training. However, the quality and effectiveness of the training modules have 
been criticised by researchers and teachers and also by the ministry staff. Therefore it is 
safe to say that in-service teacher education related to inquiry in science is very little or 
non-existent in most of the country. The Department of in-Service Training under the 
Ministry of National Education is responsible for organizing training activities for 
teachers. Every year the Department of in-service Training in collaboration with other 
ministry departments prepares an annual in-service training plan. This plan includes 
priorities and justification for the training, time, place, and date of the training period, 
training program, the teaching staff who will give the training and the personnel who will 
receive the training. The stated purpose of the in-service training is to help teachers and 
other ministry personnel to adapt to the new developments in science and technology, 
to increase their efficiency and to prepare them for higher-level job positions. In-service 
teacher training in Turkey is highly subject-oriented. The following subjects are covered 
in the in-service training: foreign language education; computer education; pedagogic 
formation education; education on preventing crime and violence in family, society, and 
educational environment; education for teachers’ conformity to their environment and 
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upper education programs. In other words, mathematics and science does not seem to 
be represented here, but there are limited PD programmes in science and maths 
education. The nationwide training plan is mainly put into practice within two weeks 
during the summer holidays. 

- A new teacher was guided by a mentor for about a year. 
- Professors from universities and mentors from the Ministry of Education are 
responsible for training in-service teachers. 
- All teachers have to take TPD; seminars take place before the beginning and 
after the school semesters. That means they have two different TPD sessions. 
Apart from those there are some optional TPD sessions depending on teachers’ 
need. 
- The Department of in-Service Training under the Ministry of National Education 
is responsible for organizing training activities for teachers. Every year the 
Department of in-service Training in collaboration with other ministry departments 
prepares an annual in-service training plan. This plan includes priorities and 
justification for the training, time, place, and date of the training period, training 
program, the teaching staff who will give the training and the personnel who will 
receive the training. The stated purpose of the in-service training is to help 
teachers and other ministry personnel to adapt to the new developments in 
science and technology, to increase their efficiency and to prepare them for 
higher-level job positions. In-service teacher training in Turkey is highly subject-
oriented. The following subjects are covered in the in-service training: foreign 
language education; computer education; pedagogic formation education; 
education on preventing crime and violence in family, society, and educational 
environment; education for teachers’ conformity to their environment and upper 
education programs. In other words, mathematics and science does not seem to 
be represented here, but there are limited PD programmes in science and maths 
education. The nationwide training plan is mainly put into practice within two 
weeks during the summer holidays. 
- Teaching methods vary a lot depending on the person who gives the training. In 
some cases, seminars are mainly used instead of interactive workshops.  
There is no national consensus on how to include inquiry in teacher education 
programs. So the emphasis put on inquiry in teacher education programs may 
considerably vary from university to university. 
 

http://www.mascil-project.eu/


 

 
 

326 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

 
Teachers’ voice  
Data will be collected after an ethical approve. 

 
 

Constrains in relation to the aims of the mascil  project  
 

In Turkey, TPD programs are too short to make an impact; there are no long-term 
training programs. Moreover, most teachers do not value these programs enough to 
learn from them. Thus, Turkey needs more effective TPD programs, and especially for 
science and math teachers. It is stated by many researchers that there is a need to 
specify qualifications teachers should have and to train teachers based on these 
qualifications (there is already work going on this issue in Turkey). However, the current 
models for TPD in Turkey are based on a deficit model: Teachers are not good enough 
so we have to make them better. TPD may also be based more on the assumption that 
teachers are professionals who should be offered possibilities to improve. Due to short 
periods of training without any reflection afterwards, no evidence are reported on the 
effectives of these training. However, with a series of TPD sessions over a time period 
would be more effective. Therefore, such an approach used in MASCIL would be more 
beneficial. 
 
Our faculty has agreement with more than 50 schools and agreement with a county of 
Ankara. We have been working with those teachers in other national projects and we 
are planning to work in different schools in Ankara. Some of our NAP members (e.g. 
Director of Foreign Relations, Small and Medium Enterprises Development 
Organization) have already agreed to help us to connect schools and world of work. 
Meting Bagdad, Director of Foreign Relations, Small and Medium Enterprises 
Development Organization. 

 
Policy references:  
www.hedb.meb.gov.tr 
Esme, I. (2009) Öğretmen Yetiştirmede Geri Adımlar. Available at: 
http://yunus.hacettepe.edu.tr/~cakmakci/esme.pdf  
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PART 2: EMERGING ISSUES FOR REFLECTION  
 
Equity specific issues 
In the PISA 2006 assessment of scientific literacy 15-year-old students in Turkey 
reached a competency value of 424 points and thus performed well below the OECD 
average of 500 points on the PISA scale (OECD, 2007; 2008). Of the 30 OECD 
countries only Mexico ranked below Turkey. The variance in the competency 
distribution in Turkey was quite small. Nearly half of the students were located below 
proficiency level 2 (OECD average 19.2%) which is defined as the achievement level at 
which students begin to demonstrate the science competencies that will enable them to 
participate actively in life situations related to science and technology. Furthermore, the 
amount of high achieving students (at proficiency levels 5 and 6) in Turkey is very small 
(0.9% compared to an OECD average of 9%). Turkey and Greece are the only two 
OECD countries in which girl’s outperformed boys significantly in science performance. 

 
The policy documents and the curricula states that gender inequalities should be 
tackled, but this is not explicitly specified how to do that. TPD programmes in Turkey 
are highly subject-oriented. Gender specific issues and using different learning styles for 
different genders and needs (e.g. low achievers) are mentioned in the following PD 
programmes. The following subjects are covered in the in-service training: foreign 
language education; computer education; pedagogic formation education; education on 
preventing crime and violence in family, society, and educational environment; 
education for teachers’ conformity to their environment and upper education programs 
[http://www.meb.gov.tr/]. In other words, mathematics and science does not seem to be 
represented here, but there are limited PD programmes in science and maths 
education. 

 
 
Addressing low achievement  
Students from disadvantaged background and low-income cities performed low 
performance. (http://www.osym.gov.tr). The policy documents and the curricula states 
that low achievement issues should be addressed during teaching, but this is not 
explicitly specified how to do that. TPD programmes aims to address issues on how to 
tackle low achievement. Gender specific issues and using different learning styles 

http://www.mascil-project.eu/
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including IBL approaches for different for low to high achievers are mentioned in the 
following PD programmes. The ideas are integrated into the subjects. The following 
subjects are covered in the in-service training: foreign language education; computer 
education; pedagogic formation education; education on preventing crime and violence 
in family, society, and educational environment; education for teachers’ conformity to 
their environment and upper education programs [http://www.meb.gov.tr/]. In other 
words, mathematics and science does not seem to be represented here, but there are 
limited PD programmes in science and maths education. 

 
Promoting entrepreneurship  
Entrepreneurship education is a priority in Turkey. A subject called “Entrepreneurship” 
has been implemented in lower secondary level since 2009. The Scientific and 
Technological Research Council of Turkey (TUBITAK) is the leading agency for 
managing, funding, and conducting research in Turkey. The council was established in 
1963 with the mission to advance science and technology, conduct research, and 
support Turkish researchers, teachers and students. TUBITAK has been working 
closely together with scientists and other research institutions in Turkey and abroad to 
develop strategies that will improve public’s entrepreneurship and innovation 
capabilities. TUBITAK is also responsible for promoting and carrying out cutting-edge 
scientific research, and making the findings available to the public.  
 
The Scientific and Technological Research Council of Turkey (TUBITAK) encourages 
and funding any initiative activities related to entrepreneurship and innovation 
education. Recently, TUBITAK has funded projects that target teacher education on 
entrepreneurship and innovation education. 

 
 

Comments by the NAB 
Feedback about the document will be given at the coming NAB meeting. 

 

 

 

http://www.mascil-project.eu/
http://www.meb.gov.tr/


 

 
 

329 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

1.12 National report of Lithuania 

PART 1: A DESCRIPTIVE, EVIDENCE-BASED ACCOUNT OF THE NATIONAL 
CONTEXT 

 

Introduction: Organization of education in Lithuania 

The educational system in Lithuania is comprised of:  

- formal education (primary, basic, secondary, vocational, advanced vocational, 
and higher education)  

- informal education (preschool, pre-primary, and other informal children and adult 
education)  

- self-education aid to children (informational, psychological, social and special aid, 
and health care at the school)  

- aid to teacher and school (informational, consulting, competence improvement 
and other). 

 

Formal education is organized according to approved study programs. Under the 
ISCED 97 classification, educational system may be divided as follows:  

- ISCED 0. This level does not belong to the formal educational system; anyway, 
preschool and pre-primary education belongs to this level.  

- ISCED 1. Primary education.  

- ISCED 2. Basic education.  

- ISCED 3. Secondary education.  

- ISCED 4. Postsecondary/vocational education.  

- ISCED 5. Advanced vocational and higher education studies.  

- ISCED 6. Doctoral, residence studies and postgraduate art studies. 
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Start date of a school year is September 1 and it lasts until May 30 (for younger 
schoolchildren) or June 30 (for elder schoolchildren and students). Usually school 
holidays in a secondary are in autumn (one week), during Christmas period (two 
weeks), on Easter (one week) and during summer (at least two months). In higher 
education and vocational training institutions holidays are on Christmas and during 
summer. Achievements are assessed on 10 point scale since the 5th grade. The 
teaching language usually is Lithuanian; anyway, ethnic minorities can choose a school 
with other teaching language: Russian, Polish, Belarusian and other. In higher 
education institutions teaching language is Lithuanian, except a few specific study 
programs which are fully in English, Russian, German or other language. 

 

The scheme and detailed description of every level are presented below. 

 
Figure 1. Lithuania’s educational system 
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Pre-school  

 

The pre-school programme is on offer for children aged from 5 to 6 at 
nursery schools, school nursery schools and primary school, is conducted 
by qualified teaching staff and is voluntary.  

 

Primary 
school  

 

School begins at the age of 6 - 7, primary school is for 4 year.  

 

Basic 
school 

The 4-year primary school is followed by 6 years of basic education. If a 
pupil is successful in the final examination, this concludes with a basic 
education certificate (the equivalent of the intermediate school leaving 
certificate in Germany). 

 

Secondary 
school / 
gymnasium  

 

After completion of basic education, a two-year course of upper secondary 
education may be embarked upon.  

It is also possible to transfer to an upper secondary school upon 
completion of class 8, this school then continuing until class 12. In classes 
11 and 12, pupils are permitted to select subjects in a targeted way in 
accordance with their personal interests and strengths. 

 

Vocational 
education 
and training 
(VET) 

 

Vocational education and training can be completed in vocational schools 
by young people from the age of 14. The training comprises the imparting 
of both theoretical and practical knowledge. Four types of training 
programme are differentiated.  

Type 1 For young people from the age of 14 who have not gained a basic 
education leaving certificate which forms the basis of vocational education 
and training. This framework also affords the opportunity of gaining the 
lower secondary school leaving certificate.  

Type 2 3-year vocational education and training for those who have gained 
the basic education leaving certificate. They acquire a VET qualification 
(skilled worker status).  

Type 3 For those who have passed the upper secondary school leaving 
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certificate, 1 to 2 years of vocational training  

Type 4 For those who have passed the upper secondary school leaving 
certificate, 3 to 4 year course of training comprising higher education and 
occupational qualification. Some modules correspond to Bachelor level, 
and credit for these may be transferred to a later course of higher 
education study.  

Vocational education and training, however, is not very popular with young 
Lithuanians, since it provides only limited knowledge which is no longer 
sufficient on the current labour market in the form is imparted. Many young 
people wish to obtain more knowledge about work within the private sector 
or about self-employment.  

 

Higher 
education  

 

Lithuania has academic (universities) and non-academic institutes of higher 
education (colleges). Students gain entry via selection procedures which 
mostly involve consideration being accorded to marks obtained in the 
upper secondary school leaving certificate. Higher education is based on 
the European credit system. The duration of the course of study leading to 
the acquisition of a Bachelor degree (basic higher education study) is 4 
years. This can be followed by a one or two year vocational qualification 
diploma, such as a teaching qualification or a Masters degree which in turn 
can be followed by a doctorate.  

 

 

 

Theme 1: State of affairs-recent changes 

 

Wider policy perspectives  

There no science and mathematics education priority excluded in educational policy 
documents in Lithuanian. However the main aim of „Strategy of ICT implementation into 
Lithuanian education 2005-2007“ and „Strategy of ICT implementation into Lithuanian 
education 2013-2022“ is to create digital content for education and expand modern 
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services for teaching and learning. By this aim there are implemented some national 
projects in relation with mathematics and science: 

- Primary – ICT –based World knowledge for 1-2 grades, ICT –based World 
knowledge for 3-4 grades 

- General secondary - ICT-based integrated course of natural sciences for 
5-6 grades, ICT-based integrated course of natural sciences for 7-8 grades 

- Upper secondary – Learning objects (LOs) for gymnasium. There are LO 
for mathematics, chemistry, physics and biology. 

- Implemented LOM database with expanded metadata. There teachers can 
find learning object for every subject and every age of students. 

Some general changes in science and mathematics curricula are excluded. 

 

Primary and general education  

Some general changes in the new primary and general secondary curricula are 
anticipated: 

- The educational content has to be oriented to educate general and subject 
competencies, the main focus have to be on to learn.  

- Education has to be individualized depending on students needs. The 
levels of student’s skills for every concern (7-8, 9-10, 11-12, 13-14, 15-16, 17-
18 years) are described. 

- Integration of educational content has to be strengthened. The 
connections between educational domains, subjects, concerns are reflected in 
the description of student’s achievements. The connections between subject 
programmes and social student’s life are strengthened. The programme of 
enterprise and economy is introduced into social education. The new domain 
of general competencies and life skills coverage programmes (To learn, 
Communication, Regular growth, Health and life skills, Cultural 
consciousness)   which are integrated into all subjects and non-formal 
education. 

- All Subject contents have to be matched 
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- The main focus is on expected student’s achievements. The student’s 
achievements are described as whole of three competencies - attitude, skills, 
knowledge and understanding. 

- The educational process has to involve students into active and deliberate 
learning; the active learning and teaching methods have to be used in the 
lessons. Teacher has to motivate students to think independently, to learn 
active and from experience. Students learn to actively collaborate with others, 
to have a look at new ideas, things, environments and technologies. The 
teaching have to stimulate students to ask, study, seek, test, analyze, solve 
problems, create. 

In the relations with mathematics and science the main focus in mathematics learning is 
to help student to get mathematical skills which help to solve everyday life problems, to 
learn successfully, to interest in mathematics. The main focus in nature study learning is 
to help student to get general understanding of nature, social and cultural application, to 
understand how this application affects human life, to get skills to live in this application 
and to get positive world understanding and worth. 

 

For general secondary education main focus is to get mathematical skills and 
knowledge by their individual intellectual and character features, which help them to be 
socialized – to learn and get trade. The main focus in integrated science learning is to 
give every student possibility to get general knowledge of science. The students get 
general concepts of science, get skills, which help to learn world and acquire worth. 
Students are prepared for further life us full-rate citizen which can to live healthy and to 
solve problems of sustainable growth. 

Vocational education 

The main focus of mathematics in vocation education is to make possibility for students 
to develop their mathematical competence: skills, to learn world, to describe it in 
mathematical models, apply mathematical methods to solve practical and theoretical 
problems of various science domains. 

The main focus of science in vocation education is to make possibility for students to 
choose discipline of biology, chemistry or physics, to develop general competencies of 
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science, which are important for full-rate up-to-date life and to prepare for further 
studies. 

 

Science and mathematics teachers’ education 

There are some changes in relation to initial teacher education. There more attention 
paid on pedagogical practice. The aim decelerated in strategy of education is to reach 
such pedagogical sociality level, when teachers and lectors are constantly improved 
and resulting working. The projects of ICT implementation in education are implemented 
in primary, secondary and vocational education. So there are in-service teacher training, 
when they are involved to participate in the national and European projects. But these 
trainings are organized for teachers of all subjects including mathematics and science 
too. Some of such projects in relation with science and mathematics are mentioned 
above. 

 

Implementation in the classrooms 

Subject hours 

In general there no priority for mathematics and nature study subjects at schools. But 
there is different number of hours for each subject per year. In the table 1 you can see 
how many hours in each school is given for mathematics and since in the contact off all 
contact hours. 

Table 1. General secondary and vocational school 

 Primary school General 
secondary school 

Vocational 
school 

 1-2 
grade 

3-4 
grade 

5-6 
grade 

7-8 
grade 

I-II years 

Mathematics 
educational hours 
per two years 

288 288 268 280 125 

Integrated science 
educational hours 

128 128 134 - - 
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per two years 

Physics 
educational hours 
per two years 

- - - 105 70 

Chemistry 
educational hours 
per two years 

- - - 70 70 

Biology 
educational hours 
per two years 

- - - 105 50 

Total educational 
hours per two 
years (of all 
subjects) 

1504 1600 1809 2065 2207 

 

Teaching and learning methods 

The educational process has to involve students into active and deliberate learning; the 
active learning and teaching methods have to be used in the lessons. Teacher has to 
motivate students to think independently, to learn active and from experience. Students 
learn to actively collaborate with others, to have a look at new ideas, things, 
environments and technologies. The teaching have to stimulate students to ask, study, 
seek, test, analyze, solve problems, create. 

The teachers are encouraged to use active teaching methods. These methods are 
presented in the seminars of projects which were motioned above. The strategy of ICT 
implementation in education inspired to develop new digital material and technologies, 
which requires new teaching and learning methods. The national projects were 
implemented for this. 

 

 

 

http://www.mascil-project.eu/


 

 
 

337 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

Assessment 

Several projects have been implemented for primary education. The main aim of them 
was to modernize primary education by implementing innovative teaching methods and 
ICT. Six primary schools in Lithuania were involved to participate in the national project 
„The implementation of the model of primary school and vocational teachers to apply 
ICT and innovative teaching methods“. They have to present their good practice. The 
project touches all subject including mathematics and integrated science. 

There were two big national projects in relation to integrated science: ICT-based 
integrated course of natural sciences for 5-6 grades, ICT-based integrated course of 
natural sciences for 7-8 grades. Thirty schools were involved to participate in these 
projects. The good practice of the schools and digital material of the projects is available 
for all teachers in Lithuania. 

The assessment in our country is oriented to final decision about student knowledge 
and their fixation by mark.  

The assessment of student’s advance and achievements consists of two parts: 
assessment in the process of education and assessment of complete course, module, 
basic or secondary educational programme.  

The assessment in the process of education consists of two types:  

• Formative assessment and diagnostic assessment. Formative assessment helps 
teacher and student to anticipate direction and actions to prove student’s advance. The 
teacher observes student’s learning, comments, discusses and motivates students to 
assess their learning process themselves. This type of assessment is not connected to 
marks. 

• The diagnostic assessment is to clear, if the tasks of learning are achieved, what 
help is needed for student, what are the subsequent learning steps. This type of 
assessment is applied usually before new learning stage (theme, part of course and 
ect.).  

 

When student complete subject, module programme the generalizable assessment is 
applied. When student complete general educations (after 10th grade) they have 
Examination of basic education achievement in Lithuanian language, native language 
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and mathematics. The results of this assessment are fixed by marks in 10th point 
system. 

After completing secondary education programme they have matura exams. Matura 
examinations may be of two types, i.e. school-level or national-level. To be awarded a 
School Leaving Certificate, two matura examinations must be passed: a compulsory 
exam in Lithuanian and an optional exam. School-leavers who wish to enter institutions 
of higher education and receive state funding (except for the studies of Arts) must pass 
at least three matura examinations. In total, six matura exams may be taken. 

 

The generalizable assessment is formal. The criterion-referenced assessment is chosen 
for mature exams assessment (see picture).  
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A student pass exam when he/she collects more than 16% of task points. Only the 
structure of two exams is different and the minimum percentage of collected task points 
are different from other exams: to pass Lithuanian language and literature exam student 
has to collect 30% of task points and to pass exam of information technology student 
has to collect 20% of task points 

 The marks in 100 point 
system 

Percentage of 
collected task points 

Pass 86-100 78% - 100% 

36-85 41% - 77% 

16-35 16% - 40% 

Fail 0-15  

 

State examinations are conducted centrally – school leavers are registered in the 
database of the National Examination Centre; examinations are taken in municipal 
examination centres; pupils are given coded numbers which are attached to their 
examination papers and the latter are sent to the National Examination Centre where 
they are assessed by hired experts. Having completed the secondary education 
programme and passed matura examinations, school-leavers acquire secondary 
education. 

The vocational, higher or other schools use students’ generalizable assessment to 
admit student.   

There is no strong assessment in the primary school. The formative assessment is in 
the primary education. 

Learning achievements in grades 5-12 in secondary schools as well as in the majority of 
higher and vocational education establishments are assessed as follows: 

Outcome Assessment Description 

Pass 

10 (excellent) Excellent, exceptional knowledge and competences 

9 (very good) Solid, good knowledge and competences 

8 (good) Knowledge and competences above the average 
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7 (average) Average knowledge and competences, minor 
mistakes 

6 (satisfactory) Knowledge and competences (skills) below the 
average, mistakes 

5 (weak) Knowledge and competences (skills) meet minimum 
requirements 

Fail 4, 3, 2, 1 
(unsatisfactory) Failing minimum requirements 

 

Constrains in relation to the aims of the mascil project  

The educational system is oriented to academic and theoretical approach in our country 
though national curricula decelerate the new view of educational content, process and 
teaching methods. But in reality students are prepared to pass matura exams. Most of 
exams require to remember a lot of material but not to solve problems. When students 
pass exams they forget most of unnecessary theoretical information. From the other 
side teachers cannot “play“with students with active methods or interesting life material 
because teachers have to prepare students for theoretical exams. 

The aims in the national strategies, curricula and programmers show that Mascil aims 
has implication in Lithuanian education. For several years innovative, active teaching 
methods and interesting new material were introduced to teachers through 
implementing national projects inspired by national strategies of ICT implementation in 
education.   

 

Theme 2: Schooling and the world of work 

 

Wider policy perspectives  

There is no priority of the connection between general education and the world of work, 
but Lithuanian educational system makes conditions to acquire skills of world of work by 
attending additional activities after lessons. 
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After classes, pupils can choose various leisure activities provided in schools free of 
charge or attend separate sports, music, fine arts, art, aviation, and choreography 
schools, and children’s clubs. The latter activities are partially paid; professional artists, 
sportsmen, and teachers work with children. 

In schools, pupils can be excused from attending weekly classes in Arts and Physical 
Training, if they have graduated from art schools or study Fine Arts, Choreography, or 
Music in art schools or non-formal education establishments specializing in sports. The 
long-term artistic education program completed in children’s music, art, and sports 
schools or any other school can be recognized as a vocational education module. 

As defined by the Vocational Guidance Act (2012) the main educational institutions that 
provide guidance services (career education, information and counseling) to their 
learners are general education schools and Vocational educational institutions. 
Municipalities are responsible for organization and coordination of guidance services at 
schools at municipal level. Nationwide vocational guidance is coordinated by the 
Lithuanian Students’ Non-Formal Education Centre. The centre is responsible for 
methodological assistance and advice to schools and educational support agencies and 
is involved in training career guidance staff. It ensures accessibility to modern guidance 
and counseling tools, and participates in nationwide monitoring of guidance services for 
learners. 

With the Centre of Information Technologies in Education, the Lithuanian Students’ 
Non-Formal Education Centre is responsible for providing quality information on 
learning opportunities and career planning on the main national web portal on learning 
opportunities, AIKOS (http://www.aikos/smm.lt). It is an open information, guidance and 
counseling system, which addresses students, employees as well as guidance and 
counseling personnel. It informs on education and training programs, providers, 
qualifications, occupations, admission rules, classifications, education and employment 
statistics and gives other information. 

Other education institutions (pedagogical and psychological services, education support 
agencies, etc.) are involved in providing guidance services to the extent this is related to 
their functions and actual guidance needs of learners. The Education Exchange Support 
Foundation administers the Euro guidance project and disseminates information on 
good practice examples in Lithuania and other European countries, new methods, 
creates various guidance and counseling tools and organizes training seminars for 
guidance practitioners. 
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The main aim of national curricula of primary and secondary school is to develop 
individual’s spiritual, intellectual, physical force, educate active, creative, responsible 
citizen with competencies which need for social integration and life-long learning. 

Some skills which are listened in science and mathematics curricula for primary 
education can be referred to world of work. For example, the students have to improve 
their science skills to understand, manage, analyze and interpret various kind of 
information, such as to apply acquired knowledge and experience, to think critical and 
solve problems.  

The students have to develop their skills to communicate and collaborate by the 
mathematics curricula of secondary school.  The students have to improve skills to held 
hypothesis, to plan experiments, to use laboratory safely, to do conclusions, to evaluate 
them. The students have to acquire science sense and responsible view to environment 
by investigation of physical nature phenomenon.  These skills described in the 
secondary school curricula also van be referred to world of work. 

The conditions to obtain general education in Vocational education and training (VET) 
institutions 

As explained earlier, learners have possibilities to acquire lower and upper secondary 
education together with vocational qualifications. Also, from 2000, through accreditation 
of upper secondary general education programs, upper secondary general education 
departments have been set up at IVET institutions. 

 Technology subjects and VET modules in general upper-secondary curricula 

Learners in general education can deepen their knowledge on technologies in certain 
fields and develop their practical skills to acquire at least partially, the necessary skills 
for a vocational qualification. In 11th and 12th grades they may choose among the 
following fields: textile and clothing; applied art, crafts and design; tourism and nutrition 
technologies; construction and wood processing; business, management and retail 
trade; mechanics and repair. Also, some general upper secondary curricula include VET 
programme modules. When learners continue their studies in VET, the above-
mentioned fields and VET modules are recognized as part of their VET programme. 

Technology as part of the matura exams 

Since 2010, a technology subject has become part of the matura exams at the end of 
upper secondary general education. The exam in a technology field may be taken by 
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learners in general education and by those in VET and it can replace an exam in a 
general education subject field.  

Incentives for youth 

VET to acquire a first qualification is free of charge. IVET learners may receive a 
student grant and other material support. Based on data of the Education Information 
Technologies Centre, around 70% of IVET learners received such a student grant in 
2011. Socially disadvantaged learners who do not receive the grant are provided free 
meals and other material support. 

Learners who live outside the learning institution are provided with hostel 
accommodation. Based on data of the Education Information Technologies Centre 
around 99% of those who need hostel accommodation receive it. 

 

Issues regarding schools/institutes 

As stipulated in the Law on Vocational Education and Training (1997, new edition - 
2007), the Lithuanian VET system covers initial VET (IVET), continuing VET (CVET) 
and vocational guidance (please see below for more information about vocational 
guidance).  

 

VET programmes are designed for different age and educational background students. 
Initial VET is intended for the acquisition of a first qualification. In IVET, students are 
provided with opportunities of acquiring a qualification and completing general lower or 
upper secondary education. 

CVET is designed for the improvement of a person’s existing qualification, acquisition of 
a new qualification or gaining a competence needed to implement specific jobs 
(functions) as regulated in legal acts. 

 

From 2002 VET curricula in Lithuania are competence-based, with clearly defined 
training objectives. IVET programmes are developed by VET providers in cooperation 
with representatives of employers. When developing programmes, the providers follow 
VET standards and general requirements approved by the Minister for Education and 
Science. Formal CVET is implemented following national programmes. 
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In initial vocational education and training, the following vocational education and 
training (VET) programmes included in the study and training programmes and 
qualifications register are provided at: 

(a) lower secondary education level not leading to a basic education certificate; 

(b) lower secondary education level leading to a basic education certificate; 

(c) upper secondary education level for learners having completed basic education, not 
leading to upper secondary general education;  

(d) upper secondary education level leading to upper secondary general education; 

(e) post-secondary education level for learners having completed upper secondary 
general education. 

 

Average study duration, qualification certificates and further learning and career 
opportunities are summarized in Table: 

 International 
standard 
classification 
of education 
level 

Average 
duration 

Certification 
awarded 

European 
qualifications 
framework 

Further learning 
and career 
opportunities 

Programmes 
at lower 
secondary 
education 
level 

2C 2-3 
years 

Vocational 
qualification 
certificate 

2 Access to labor 
market 

Programmes 
at lower 
secondary 
education 
level 

2A 3 years Vocational 
qualification 
certificate; 
basic 
school 
certificate 

2 Further training 
in VET 
institutions or 
general 
education school; 
Access to labor 
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market 

Programmes 
at upper 
secondary 
education 
level 

3C 2-3 
years 

Vocational 
qualification 
certificate 

3 Access to labor 
market 

Programmes 
at upper 
secondary 
education 
level 

3A 3 years Vocational 
qualification 
certificate; 
matura 
certificate 

4 Access to higher 
education/college 
or university 
study 
programmes; 
Access to labor 
market 

Continuing 
vocational 
education 
and training  

2,3,4 Up to 1 
year 

Vocational 
qualification 
certificate 

1,2,3 Access to labor 
market 

 

Learners without general lower or upper secondary education have an opportunity to 
acquire it together with a vocational qualification. Thus VET programmes help to bring 
early school-leavers back to education and training. After completing general upper 
secondary education and having acquired a vocational qualification, VET learners may 
continue their studies in higher education. In recent years, conditions to access higher 
education have been improved for successful VET graduates. 

 

Formal VET providers 

The Law on VET stipulates that a VET provider may be any VET institution, a freelance 
teacher or any other provider (general education school, enterprise, organization whose 
main activity is other than VET) entitled to develop and implement VET programmes. 
VET providers may accept learners and provide formal VET programmes after receiving 
a licence from the Ministry of Education and Science. VET institutions may have 
licences for both IVET and CVET.  
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According to Statistics Lithuania, in 2012, there were 75 initial vocational education and 
training providers; 72 were public. In addition, 260 institutions, whose main activity is 
other than VET, have licenses for Continuing vocational education and training. 

 

The mathematics and science 

 Mathematics and science disciplines are in separate subjects: 

Programme Course Mathematics Biology Physics Chemistry 

Vocational education with basic 
education 

125 hours 
per two 
years 

50 hours 
per two 
years 

70 hours 
per two 
years 

70 hours 
per two 
years 

Vocational 
education with 
secondary 
education 

General 
course 

207 hours 
per two 
years 

138 hours 
per two 
years 

138 hours 
per two 
years 

138 hours 
per two 
years 

Extended 
course 

316 hours 
per two 
years 

207 hours 
per two 
years 

246 hours 
per two 
years 

207 hours 
per two 
years 

 

VET in Lithuania is school-based; however, practical training and training in enterprises 
constitute the major part of the training. For example, in IVET practical training 
comprises 60-70% of the total time allocated to teaching vocational subjects, of which 8-
15 weeks is organized in a company or a school-based workshop simulating working 
conditions. 

A new edition of the Law on VET legitimates apprenticeship as a form for VET 
organization. However this training form is rarely applied in practice. In 2013 it is 
foreseen to allocate national and European structural funds for special projects for the 
apprenticeship development. 

Social partners participate in shaping the content of new qualifications, qualification 
standards and VET programmes, in assessing that VET programmes correspond to the 
labor market needs and in organising practical training. They also take part in 
organizing and implementing assessment of qualifications. 
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The aim of non-formal student education is to meet student’s needs to know, to 
educate, express themselves and become active members of society. The purpose of 
non- formal education is systematically develop knowledge of particular domain, 
improve abilities and skills, to give additional competencies by long-term  programmes. 

Schools of general education allocate 4–5 hours per week for extracurricular activities of 
children. These hours are financed out of the student’s basket and are used by schools 
to organize club activities, studies and other additional educational activities. 
Extracurricular education is not compulsory and is elective. Art and sport studies were 
the most popular types of extracurricular education.  

After school, learners may choose to attend schools of non-formal education for 
children, i.e. music, art, sport, etc. Studies at these schools are not totally free and the 
founder of a particular school defines the tuition fee. 

 

Issues regarding classrooms  

The national curricula do not support topics in science and mathematics education in 
relation to the world of work in general education.  

A qualification is awarded to a person who has obtained all the competences required 
as defined in the respective VET standard or sectorial qualifications standard; or, in the 
absence of these, in a VET programme included in the study, training programmes and 
qualifications registers. Evaluation of the competences acquired by IVET graduates is 
detached from the training process. From 2003 to 2012, organization of the final 
assessment was delegated to social partners (such as chambers of commerce, industry 
and crafts or agriculture). In 2012, a new regulation delegated assessment of 
competences acquired through formal, non-formal, work-based or informal learning to 
specifically-accredited institutions. These include social partners. By the end of 2012, 10 
institutions were accredited. 

Qualifications are awarded by VET providers once they have obtained the assessment 
results. Graduates whose competences are considered sufficient to receive a 
qualification are issued with vocational qualification certificates showing the respective 
LTQF/EQF levels. 

Learners, who complete lower secondary general education together with a VET 
programme, are awarded a vocational qualification and a basic education certificate; 
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VET learners who complete upper secondary general education and pass school-
leaving examinations are awarded a vocational qualification and a matura certificate, 
which allows access to higher education. Those who fail to complete the general 
education programme or pass the school-leaving examination are awarded a certificate 
of learning outcomes. 

Constrains in relation to the aims of the mascil  project  

The vocational education is most approached to world of work and IBL. In 2010, a 
relevant project started in line with the VET resources development programme, based 
on experience of pilot projects. In cooperation with employers and their organisations 
around 100 training programmes in 12 sectors of the economy are foreseen to educate 
650 VET teachers and college lecturers with state-of-threat technological equipment. 

 

 

Theme 3: Science and Mathematics curricula and IBL  

 

Wider policy perspectives  

Primary education 

The general aim of primary schools is to prepare for the development of an educated, 
independent and active personality. It seeks to do so by the following means: 

• creating conditions conducive to the growth of each child’s individuality; 

• imparting the basics of culture (intellectual, aesthetic, ethical); 

• imparting knowledge and fostering the ability to analyse and interpret it; 

• developing all ways of acquiring learning that are relevant to a person’s life, and 
his or her relations with society at large. 

 

Secondary and vocational education. The general priorities to develop students’ 
creativity and to involve students into active and deliberate learning are related with IBL 
and are prioritized in national curricula of Lithuania. But the academic approach is still 
priority in secondary education because students have to pass matura exams. 
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Issues regarding schools/institutes  

General secondary education. Vocational education 

Science teachers implements priorities related with IBL by active teaching methods 
recommended in curricula: projects, experiments, long time observation, research, seek 
for information by interview, internet, and libraries. These methods lets proceed from 
teaching to learning. 

Mathematics teachers can use creative works or integration with other subjects. 

 

 

Issues regarding classrooms  

General secondary education - Vocational education 

There two domains which are integrated in all mathematics curricula: problems solving 
and skill to learn mathematic and to interest in mathematic. Most of science topics can 
be taught with IBL. 

The mathematics skills related with IBL: 

• The students understand about management of problematic situations is formed.  

• Students learn to evaluate what knowledge and skills they need to solve problem 
by steps.  

• Student achieve experience how to offer several solutions and choose one, how  
to seek purpose, how to held and test simple hypotheses, how to study and evaluate 
prior knowledge and skill in the context of new one. 

• Student have to want and be prepared to learn mathematic actively and 
independent; to see the practical use of mathematic knowledge and skills in everyday 
life; to see mathematics usage in other subjects, professions.  

• The teacher forms student’s view to mathematics learning as interesting and 
significant activity; as tool for critical thinking, general problems solving, communicating 
and collaborating. 
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The students’ skills of science education described in the national curricula convey the 
priorities of science education related with IBL: 

• Students recognize and classify the most important living and non-living natural 
objects and phenomena, observe consistent patterns,  understand and apply basic 
science concepts, laws and theories, purposefully use characters of sizes and 
dimensions, solves a simple practical problems in science, apply acquired science 
knowledge and skills in solving everyday problems; 

• Students held questions and hypotheses, plan observation and experiments and 
safely use laboratory tools and materials, do experiments, summarize data, evaluate 
their  accuracy and reliability, formulate concussions on the findings;  

• Students are interested in a variety of organisms, identifies major groups of 
organisms, understand significant of their adaptation to the environmental, basic life 
processes, the principles of a healthy life; 

• Students explore a variety of materials, recognize them, describe their use and 
distribution in nature, classify their properties, notes material variation consistent 
patterns; 

• Students study and analyze physical phenomena of living and non-living natural, 
develop scientific world view and a responsible attitude to the environment, nature and 
life; 

Students are interested in science and technology in Lithuania and in the world, 
priorities of science in our country on direction of engineering and technology 
development, learn about careers that require science knowledge and skills. 

 

 

Constrains in relation to the aims of the mascil project  

There are mentioned in the policy documents, but in reality is not so good. So, we need 
examples, tasks and involve teachers.  
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Theme 4: Pre-Service teacher training in relation to i) IBL and ii)the world of work 

 

Wider policy perspectives  

These competencies are priority for teacher training. 

The Description of the Professional Competences of Teachers (Description) regulates 
the competence groups, competences and abilities related with the professional 
activities of teachers within the framework of the programmes for pre-school, 
preparatory, primary, basic, secondary, and relevant special education, vocational 
training, and non-formal education of children. 

The professional competences of teachers include the cultural, professional, general, 
and special competences: 

Cultural competences means knowledge, skills, capabilities, value attitudes, and other 
personal qualities that determine a successful activity of a person in a particular 
culture(s); 

Professional competences means the knowledge, skills, capabilities, value attitudes, 
and other personal qualities of a teacher which are necessary in order to pursue a 
successful general educative activity not specified in accordance with the content 
concentres/areas of education. 

General competences means the knowledge, skills, capabilities, value attitudes, 
approaches, and other personal qualities that are necessary for the activity of teachers 
and may be transferable from one type of activity into another. 

Special competences means the knowledge, skills, capabilities, value attitudes, 
approaches, and other personal qualities of teachers which determine their successful 
performance within a certain content concentre/area of education. 

Since 2010, students who enter pedagogical studies have to take a motivation test. The 
motivation test enables the institutions to select the most motivated students. Future 
pedagogues with the best achievement results receive an incentive - an additional 
target grant of 400 litas (approx. 115 euros). 
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Implementation  

Teachers in Lithuania are trained by pedagogical-profile and some non-pedagogical-
profile universities and colleges. Teachers are trained at colleges (providing non-
university study programmes of higher education) and universities (providing basic 
professional study programmes; Bachelor’s and Master’s degree study programmes 
and also specialized professional study programmes).  

Teacher training in Lithuania follows two models: the concurrent model (when all 
components of the initial teacher training curriculum are combined from the outset) and 
consecutive model (when professional training, i.e. studies in educational subjects, 
methods of teaching and pedagogical practice in school, enabling students to qualify as 
teachers follow academic studies). In some teacher training institutions, elements of 
modular or integrated models may be evidenced. Teachers for pre-school and primary 
education institutions and social pedagogues are trained only under the concurrent 
model. In Lithuania, the teacher training model has several common curriculum 
components: studies offering educational programmes, academic studies in subjects 
and certain disciplines related to school education programmes, subject or integrated 
study course methodology and pedagogical/school practice.  

Under the concurrent model, the study programme in the field chosen is combined with 
the programme of professional teacher training in the corresponding field. On 
completion of the programmes, graduates are awarded a Bachelor’s degree and the 
qualification of a teacher (pedagogue).  

Specialized professional studies include two blocks of equal value: academic studies 
and pedagogical practice. The studies at the University comprise three stages. The first 
stage offers basic (Bachelor’s degree) studies. The Bachelor’s degree studies last four 
years (five years in the event of extramural studies). Upon completion of those studies, 
students are awarded a Bachelor’s degree and/or professional qualifications. The 
second stage offers Master’s degree studies. Upon completion of those studies, 
students are awarded a Master’s degree and a professional qualification of a 
gymnasium teacher. The duration of studies at that stage is two years. The third stage 
embraces doctoral studies that last four years.  

Full-time students are provided opportunities to seek a teacher’s qualification in some 
other subject by following evening or extramural study programmes. Teachers who work 
at schools without the necessary professional qualification or efficiency in the subjects 
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they teach may acquire it through full-time, evening or extramural studies and also 
through distance learning upon acquisition of the necessary knowledge by following a 
specialized professional study programme and upon completion of a graduation paper 
(project). Their positively evaluated pedagogical work in an educational institution is 
recognized as their school practice. 

The duration of university basic studies is four years in full-time (daytime) studies, four 
years in part-time (or evening) studies and 4–5 years in extramural (or distance) 
studies. Specialized professional studies last 1–1.5 or 2 years in full-time (daytime) 
studies, or 1–2 years or 1–1.5 or 2 years in part-time (or evening) studies. The duration 
of studies for a Master’s degree is 2 years (in full-time (daytime), part-time (evening) or 
extramural (distance) studies). In colleges, full-time (daytime) studies last for three 
years and extramural (or distance) studies four years.  

The purpose of school practice is to assist future teachers in acquiring experience, 
competences and skills necessary for practical pedagogical work to do the teacher’s 
work at a base school for a definite period of time or perform various functions of the 
teacher’s professional activities. The school practice is recommended to comprise at 
least 20 credits*  and, in the event that teacher training follows the concurrent model, 
begin from the first year of studies.  

 

Primary pre-service teachers’ training. 

The pre-school education study programmes are aimed at training specialists in 
compliance with the standard requirements designed for educators of children in the 
pre-school age group, i.e. educators with the necessary professional competences to 
nurse and educate young children of the pre-school age group in various educational 
institutions.  

Initial teacher training in childhood pedagogy, childhood pedagogy (specialized 
programmes), pre-school education and music and pre-school and pre-primary 
education is provided at university basic studies upon completion of which graduates 
obtain Bachelor’s degree and qualifications of educators and teachers. Master’s studies 
are offered for people wishing to become pre-school pedagogues and educators with 
Master’s degrees and also obtain a Master’s degree in childhood pedagogy. Pre-school 
pedagogues (educators) are also trained at specialized professional studies of 
universities.  
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Pre-school and primary school pedagogues are also trained in accordance with non-
university study programmes alongside the concurrent model of teacher training. The 
scope of the studies in pre-school and primary school teacher training varies between 
120 and 160 credits. On completion of the study programme, graduates obtain a 
Bachelor’s degree in applied education studies and a certificate attesting to the 
completion of pedagogical studies. Pedagogues of pre-school education (educators of 
pre-school educational institutions) may also be trained at colleges.  

The pre-school education study programme is aimed at training primary school teachers 
with the necessary qualifications to fulfill the requirements contained in the teaching 
plans and curricula for primary grades, to organize supplementary education and work 
according to their chosen specialization. 

University basic studies train pedagogues for primary grades (holders of Bachelor’s 
degrees and teachers). They offer programmes to train pedagogues who can teach 
primary grades and one or another subject. Master’s studies offer training for 
pedagogues of primary education (holders of Master’s degrees and teachers). Special 
studies offer training to pedagogues (teachers) for the early teaching of English.  

Pedagogues (teachers) for primary education are trained at colleges. 

 

Subject teachers training- Vocational pre-service teachers’ training 

Pedagogues to teach various subjects and also special and social teachers are trained 
in accordance with university study programmes alongside both concurrent and 
consecutive models of teacher training. 

University basic studies train teachers in various subjects of general education, holders 
of Bachelor’s degrees; teachers of vocational training, holders of Bachelor’s degrees; 
teachers of music and performing arts, holders of Bachelor’s degrees; Bachelors in 
education studies and teachers. 

Upon completion of studies designed to train pedagogues in a single discrete subject 
along the concurrent model of teacher training, persons obtain a Bachelor’s diploma 
attesting to the acquisition of a Bachelor’s degree in the study field comprising the basis 
of the relating discrete subject and also a certificate attesting to the completion of 
pedagogical studies.  
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The scope of the studies varies between 180 and 240 credits. Upon completion of 
studies designed to train pedagogues in two discrete subjects along the concurrent 
model of teacher training, persons obtain a Bachelor’s diploma attesting to the 
acquisition of a Bachelor’s degree in the study field comprising the basis of the relating 
discrete subjects and also a certificate attesting to the completion of pedagogical 
studies. The scope of the studies varies between 240 credits..  

Persons who have been awarded a Bachelor’s degree but have no certificate attesting 
to the completion of pedagogical studies can acquire the professional competence 
necessary for a subject teacher by following university (pedagogical) study 
programmes. The scope of such studies is 60 ECTS and a certificate attesting to the 
completion of pedagogical studies is granted upon their completion.  

Upon completion of the programme in a certain study field at university basic studies, 
persons may work as subject specialists in general education and special schools or as 
lecturers in colleges and higher educational institutions as well as continue studies for 
Master’s degree by following didactic or educational programmes. 

University Master’s studies offer training for subject teachers, holders of Master’s 
degree. Upon completion of university Master’s degree educational programmes in a 
certain study field, graduates may undertake Doctoral studies in the same study field or 
education studies (didactics); they may also work as subject specialists in general 
education schools, lecturers at colleges and universities or get employed at research 
and educational institutions.  

University specialized professional studies offer programmes for training specialists in 
general subjects for basic and secondary schools or gymnasiums and also lecturers for 
colleges. 

 

Lecturer in universities and colleagues  

A doctorate is required for anyone wanting to achieve full professor status at an institute 
of higher learning. A master's is required to begin a career as a lecturer. There are four 
distinctions of staff in the universities of Lithuania. The lowest teaching position is that of 
the Asistentas (Assistant). A master's degree is required and research activity is 
preferred to obtain this position. The second type of instructor is known as the 
Vyresnysis Asistentas (Senior Assistant). This senior position of teaching is held without 
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a doctorate and can be occupied for two terms. There is no opportunity to teach 
master's students in this position and research activity is required. A docent (Associated 
Professor) should hold a Docentas (doctorate) or educational award. The highest level 
of teaching position is known as the Professorius (Professor). A person holding this 
position must obtain the highest scientific degree or highest educational award 
available. A number of publications are required, in addition to a leading position in a 
branch of investigation performed at the department of study. 

The Law on Education has established a six-part set of rights for its educators. 
According to Article 23, teachers have the right to: 

1. Freely choose the manner of organization of teaching activities 
2. Improve their qualification and receive a corresponding salary in accordance with   
          the established order 
3. Suitable working conditions 
4. Yearly prolonged vacations (48 working days) 
5. Take part in the self-government of state educational institutions provided that  
          they are not employees of the administration of that institution 
6. Join social organizations 
 

In addition to the set of rights a teacher possesses, the educator is also bound by a set 
of duties. Teachers must: 

1. Develop the students' norms of morality and guarantee safe and sound  
          development of their personal abilities 
2. Aim to make development programs comprehensive for the pupils 
3. Adhere to the principles of pedagogical ethics 
4. Participate in activities outside of school in order to further develop the cultural  
          and personal interests of the pupils 
5. Improve their qualifications 
6. Cooperate with the parents and guardians in settling questions of a child's  

          education 
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Every teacher educator is usually responsible for their own module/course. Every 
course/module aims and objectives ought to correspond to the aims and objectives of 
the study programme. The requirements for teacher education study programmes are 
stated in Act of Science and Study, Regulation for Initial Teacher Training, Teacher 
Training Standards. If there are some modules relating to inclusive and/or special needs 
education, equality and diversity in study programme, the main responsibility for the 
teacher competencies in this area fall on lecturers of these modules. When higher 
education institutions have more resources (for example more specialists who work in 
the area of inclusive and/or special needs education, equality and diversity) these 
specialists are invited, as having the best expertise, to work in study programmes for 
teacher education and to have specific courses in inclusive and/or special needs 
education, equality and diversity. 

 

Non-traditional studies 

- Distance higher education. Course programmes are conducted by 
transmitting to the student specially prepared learning materials through the 
postal services. Various virtual environments were introduced and are developed 
by universities. 

- Lifelong higher education. The Ministry of Education and Science has 
licensed 90 institutions to offer non-formal studies. Around 700 institutions are 
listed in the Register of the Ministry of Economy for adults and others. These 
include 63 state-owned companies, 288 joint-stock companies, 271 individual 
companies and 46 foreign investment companies. In addition, special 
departments for adult training have been set up in the universities. The courses 
offered include training and retraining, particularly in the fields of pedagogy, 
psychology, special or additional education etc. 

 

Teachers’ voice  

No data available at this point 
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Constrains in relation to the aims of the mascil project  

Our country is not big and innovative teachers are known. We invite these teachers to 
participate in the project. We contact them by email. These teachers have to be 
representative in their schools and contact with their school leaders and other teachers. 

We think that it is possible to solve tasks related with world of work in the class and after 
lessons, to do some mini-projects. The connection between school and the world of 
work can be realized in such way. But more it depends on teacher’s decision 

 

 

Theme 5: In-Service teacher training in relation to i) IBL and ii)the world of work 

 

Wider policy perspectives  

The Description of the Professional Competences of Teachers (Description) regulates 
the competence groups, competences and abilities related with the professional 
activities of teachers within the framework of the programmes for pre-school, 
preparatory, primary, basic, secondary, and relevant special education, vocational 
training, and non-formal education of children. 

The professional competences of teachers include the cultural, professional, general, 
and special competences: 

Cultural competences mean knowledge, skills, capabilities, value attitudes, and other 
personal qualities that determine a successful activity of a person in a particular 
culture(s); 

Professional competences means the knowledge, skills, capabilities, value attitudes, 
and other personal qualities of a teacher which are necessary in order to pursue a 
successful general educative activity not specified in accordance with the content 
concentres/areas of education. 

General competences means the knowledge, skills, capabilities, value attitudes, 
approaches, and other personal qualities that are necessary for the activity of teachers 
and may be transferable from one type of activity into another. 
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Special competences means the knowledge, skills, capabilities, value attitudes, 
approaches, and other personal qualities of teachers which determine their successful 
performance within a certain content concentre/area of education. 

Vocational training 

The priority area for professional development of VET teachers is updating their 
technological competences. In 2010, a relevant project started in line with the VET 
resources development programme, based on experience of pilot projects. In 
cooperation with employers and their organisations around 100 training programmes in 
12 sectors of the economy are foreseen to educate 650 VET teachers and college 
lecturers with state-of-threat technological equipment. 

 

Implementation  

During an academic year, teachers have to allocate five days for the improvement of 
their skills. Every municipality has a teacher education centre, in which teachers can 
upgrade their qualifications. These services are also provided by various private 
institutions. 

There is a system implemented for the teacher performance appraisal. The Regulations 
of the Teacher Performance Appraisal specify four teacher qualification categories: 
teacher, senior teacher, teacher-supervisor, and teacher-expert. 

Main institutions which are responsible of the in-service teacher training are: The 
ministry of education and science, The center of teacher competencies, The center of 
teacher professional development and other institutions which are under the Ministry of 
education and science. 

1. The ministry of education and science: 

• Sets priority for qualification development directions of school headers, their 
assistants, teachers and other  

• Gives funds for institutions of qualification development 

• Initiates the pursue of national qualification development programme and give 
fund for it 
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2. The center of teacher’s competencies 

• Observes the quality of school headers, their assistants, teachers and others 
qualification development 

• Organizes accreditation for institutions and programmes of qualification 
development 

• Announces information about  institutions and programmes of qualification 
development which get accreditation  

• Gives methodology for institutions of qualification development and for 
programme developers. 

 

3. The center of teacher professional development 

• Organizes  programmes of qualification development, projects by the strategy 
action plans of ministry of education and science and by demand of qualification 
development of the employees of educational institutions  

• Prepares consultants of education and develops their qualification 

• Coordinates methodical activity of teachers and school, prepare methodical tools, 
collects and spreads methodical material 

• Prepare lecturer, which can propagate innovation of education 

 

Teachers’ voice  

Most of asked teachers participate in teaching training over the past year. And most of 
training was related with innovations. 

The purpose of in-service training for most teachers is to get new experience, 
knowledge and skills, and use them in their work. Most of teachers want to participate in 
teacher training because  they want to be a modern teacher, want to know all 
innovations in education: innovative methods of teaching, modern learning objects; bout 
interdisciplinary integration; it is very interesting to get acquainted with the teaching 
situation in other countries, with teaching experiences of colleagues. 
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Most of teachers uses IBL in some ways in their lessons: students choose learning 
content according to their capabilities, they define problems, solve them and present 
their work for friends and teacher; pupils make enquiries about the characters of turtles 
(in imagine Logo), ask questions, and plan tasks; students have mini projects which are 
inquiry based; students work on projects, analyse their results, discuss possible ways of 
improvement. 

Teachers agree that relation between schooling and world of work is important for 
students, but some of them doubt that implementation of work of world in general 
secondary school is good idea. But most of them agree that vocational education 
together with basic or secondary education is good choice for our student. 

Constrains in relation to the aims of the mascil project 

The in-service teacher training is important for our country. Teachers are innovative and 
search for new effective teaching and learning way. Over last year the main attention 
was on ICT implementation in educational system from administrative work to teaching 
and learning. There were some national projects, when interactive content was 
developed for mathematics and science as well as for other subjects. All teachers had 
to acquire ICT competencies. Also there are number of teachers which participated in 
ICT implementation project and implemented new content in their classes. Then they 
evaluated this content. So, there is some relation with the mascil aims in our country.  

For the mascil project innovative schools will be asked to participate and the teacher of 
these schools will be taught in the classes. They will be asked to involve IBL and world 
of work in their lessons by using tasks presented in mascil. The teacher consulting will 
be provided all the time. 

 

PART 2: EMERGING ISSUES FOR REFLECTION  

 

Equity specific issues 

From the PISA results the basic ability in science and mathematics in Lithuania in 
relation to boys and girls is not significant.  

There no priority in gender differences in learning science and mathematics and for 
tackling gender inequalities, but in national policy is mentioned about gender equality: 
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Law on Education; Law on Men and Women equality; Strategy on  Ensure of Men and 
Women equality; The Program of gender equality 

Law on Men and Women equality, article 4 states that "Educational institutions, 
scientific and educational institutions have to implement gender equality“ and the 
institutions obliged to: 

• guarantee women and men equal conditions for admission to professional 
educational institutions, universities, developing professional skills and providing 
practical work experience; allowing scholarships and according credits for studies; 
selecting curriculum; knowledge assessment. 

• to ensure that in educational curricula and textbooks are not promotion of gender 
discrimination. 

Yes, training in IBL approaches takes into consideration gender differences in terms of 
interests, learning styles, motivation 

 

Addressing low achievement  

There are group of student with special needs. The special mathematics and other 
programs are written for them. But they are integrated in normal classes (Law on 
Education). 

Teachers’ professional development cover issues on how to tackle low achievement.  

Training in IBL approaches makes specific reference to students that under perform.  

 

Promoting entrepreneurship  

National strategies or initiatives addressing the implementation of entrepreneurship 
education into genera education at primary and secondary level: The strategy of 
education of economic literacy and enterprise (2004). This strategy includes general 
school curriculum and educational process changes and additions in order to implement 
the economic literacy training and entrepreneurship. 

 

 

http://www.mascil-project.eu/


 

 
 

363 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

Comments by the NAB 

We talked to the experts from Education Development Centre, a state educational 
institution which provides educational support for students, teachers and for school 
(http://www.upc.smm.lt/veikla/about.php) as well as specialist for teaching Mathematics 
at the Ministry of Education and Science of Lithuania. They highly support inquiry-based 
learning and are happy to support the Mascil promotion to school teachers. Also we 
discussed with teachers and policy makers at the national conference held in Siauliai 
September 19-20, 2013 about the project and active teaching/learning methods in 
schools. 

We have selected candidates of NBA and discussed with them by individually. We are 
going to arrange meeting next month and officially establish the NBA. 

 

http://www.mascil-project.eu/
http://www.upc.smm.lt/veikla/about.php


 

 
 

364 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

1.13 National report of Austria 

 
PART 1: A DESCRIPTIVE, EVIDENCE-BASED ACCOUNT OF THE NATIONAL 
CONTEXT 
 
Introduction: Organization of education in Austria 
According to a new law published recently, Austria will change the teacher education 
system. A master's degree will be required for all teachers (Primary school onwards) 
which includes a 4 year bachelor's and a 1-2 years master's study.  
However, the following table (cf. bm:ukk 2013a) will give an overview about the current 
training structure which will be continued at least the following two years. We expect 
universities (Uni) and Pedagogical Colleges (PHS) to start with the new 5 year teacher 
training curricula in autumn 2014 or autumn 2015 (at the latest). However, teachers who 
have already started initial teacher training may be offered the opportunity to finish 
those and add additional qualifications. 

 
 

Grade Age Type of 
school1  

Disciplin
es2 

Type of 
teachers
3  

Initial training4 

 3-6 Nursery  Generali
st 

2 years, colleges fpr higher 
vocational education 

1-4 6-10 Primary One Generali
st 

3 years, PHS, ped. 
orientated, Dida 

5-8 10-14 General 
Secondary / 
New 
Secondary 

M & S3 2D 3 years, PHS, disc. 
orientated, Dida 

5-8 10-14 Academic 
Secondary 
(lower level) 

M & S3 2D 4.5 years, Uni, disc. 
orientated, Dida 

9-12 14-18 Academic 
Secondary 

M & S3 2D 4.5 years, Uni, disc. 
orientated, Dida 
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(higher level) 
9-13 14-19 Colleges for 

Higher 
Vocational 
Eduvation 

M & 
S2/3 

2/1D 4.5 years, Uni, disc. 
orientated, Dida 

9-
11/12/13 

14-
17/18/19 

Secondary 
Technical and 
Vocational / 
Part-time 
Vocational / 
Integrated 
Vocational 
Training 

M & S 2/1D - 4.5 years, Uni, disc. 
orientated, Dida 
- 5+4 years, Uni+economy, 
disc orientated 
- vocational education+6 
years economy 

 
 

1. Nursery, primary, upper-primary, lower secondary, upper secondary, vocational  
2. Maths and sciences not separated (One), maths and integrated sciences (M & S) – 2  
    or 3 subjects in sciences (M & S2 or M & S3) or just one type of sciences Bio or Phys    
   (M&Bio – M&Phys) 
3. Generalist G, 2 disciplines specialists 2D, mono-discipline specialists 1D, nD, 2/1D… 
4. Number of years in tertiary education of training (+n), type of institution (Uni, PHS –  
   Pedagogical High School) Discipline (disc) or pedagogy (ped.) orientated, courses in  
   Didactics (Dida) 
 
 
Theme 1: State of affairs-recent changes 
 
Wider policy perspectives 
In order to prioritize science and mathematics education, many initiatives with partial 
political support were established in Austria: The Austrian federal ministry of science 
and research runs a funding scheme (Sparkling Science (bm.w_f 2013)). The federal 
ministry for transport, innovation and technology offers funding for a variety of STEM 
education initiatives (FFG, Talente (FFG 2013), summer apprenticeships in research 
institution). The initiative IMST (innovations in Mathematics, Science and Technology 
education (IMST 2013)) has been politically supported and funded for more than 15 
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years. Unfortunately their budget was reduced recently; financial support was given to 
initiatives such as the Young University and the researcher's night which also attempt to 
raise awareness and interest in science, science education and scientific carriers. The 
federal Minister for Education, the Arts and Culture supports initiatives in Science, 
Technology, Engineering and Mathematics (STEM) education at pedagogical colleges. 
 
The main focus of the science and mathematics national curricula is to encourage and 
to enable students skills and competences to understand their environment 
(Volksschule), to critically analyse and reflect on their mathematic and scientific 
operations/actions and to apply their knowledge to new problems (Unterstufe und 
Oberstufe). There are and will be changes in the curricula for the New Secondary 
School (Neue Mittelschule), which partially already does or will offer science as one 
subject (including: biology, chemistry and physics). The academic secondary (lower and 
higher level) is expected to stick to individual subjects in the future. The number of 
science lessons has been reduced a couple of years ago and there is no sign that this 
will change in the nearer future (“Wochenstundenentlastungs- und 
Rechtsbereinigungsverordnung 2003”, Minister of Education). 
 
 
Science and mathematics teachers’ education 
 
The teacher education system will be changed in the nearer future. A new law 
(Bundesrahmengesetz zur Einführung einer neuen Ausbildung für Pädagoginnen und 
Pädagogen) has been approved recently (bm:ukk 2013b). There are attempts to 
improve science and mathematics education at primary school teachers’ level. 
Especially, the teachers for the primary school have to complete a bachelor's and 
master's program. At secondary level all teacher students (general secondary and 
vocational education) will have to study for 5-6 years now, whereas some teachers 
(general secondary and new secondary school) had to study for three years formerly. 
Besides others, this will lead to more time dedicated to develop and improve subject 
knowledge and pedagogical content knowledge (PCK = Fachdidaktik). In addition, 
universities will mainly be responsible for training students in subject knowledge and 
PCK which will be definitely an improvement. 
In parallel with the new law for teacher education in Austria, there will be changes in the 
teacher’s professional development system. Unfortunately, we do not know what will 
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happen in detail yet. The universities will be able to apply for money to run professional 
development courses in the future, while pedagogical colleges had the monopoly on 
professional teacher training formerly – so this will be a change but how and whether 
universities will really get stronger in this field has not been clarified yet because 
universities are run by the state, whereas teacher’s professional development is in the 
responsibility of each Austrian country (bm:ukk).  
 
Implementation in the classrooms 
 
Mathematics is prioritized in all curricula and called a main subject – which include more 
than 2-4 h per week. Sciences are side subject which includes 0-3 lessons per week 
depending on the particular type of school. There are no recent changes in the taught 
time. 
 
Method related science teacher training has been changing in the last years – at 
teacher training institutions and via continuous professional development offers. The 
Austria related PISA analyses addressing this issue give a state of the art perspective, 
but not a kind of “progress analysis”. 
 
Education standards have been introduced to the education system in Austria recently 
(age 14-15 and age 18-19) thus these standardized tests will influence how 
mathematics in particular will be taught. Furthermore, in 2015 the final school 
examination (Matura) for the Academic Secondary and the colleges for higher 
vocational education will be changed into a standardized and competence-oriented 
examination (Standardisierte, kompetenzorientierte Reifeprüfung), the mathematics 
education will slightly change (new competence-oriented school books, (bm:ukk 
2013d)). 
 
Constraints in relation to the aims of the mascil project 
 
Linking the aims of the mascil project to the standardized tests mentioned above will 
help to get the message across with teachers. 
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Theme 2: Schooling and the world of work 
 
Wider policy perspectives 
 
In the curricula of the primary school, the contact to the world of work is explicitly stated, 
e.g. receiving insight into the world of work or getting to know the production chain 
(bm:ukk 2012:43, 52, 85, 186). The vocational guidance is not a separate subject but 
linked to economy and manual training (Werkunterricht). 
 
Similar connections to the world of work also appear in the curricula of the general 
secondary school. The focus lies on the history of the economy and the impact on the 
environment (bm:ukk 2012a). 
 
The curricula of the academic secondary (lower and higher level) mention in their 
general part the importance of the preparation to the world of work. It is recommended 
to use practical and authentic materials and media, visit different companies and invite 
non-school related people to the classroom (bm:ukk 2000, 2004a)). 
 
In the general part of the curriculum of the vocational schools, one of the major 
educational tasks is to promote the contact to the world of work which is naturally given 
due to the in-company apprenticeship (bm:ukk 2011b:20). 

 
Issues regarding schools/institutes 
In Austria, the vocational schools group into Colleges for Higher Vocational Education 
(General higher education entrance qualification and higher-level vocational 
qualification), Secondary Technical and Vocational School, and part-time Vocational 
School/apprenticeship (both initial vocational qualification).  
 
The Federation of Industry (Industriellen Vereinigung) organizes via their platform 
Young Industry (Junge Industrie) many events for students of general schools to get in 
contact with industry (Industriellen Vereinigung 2013). The Austrian Economic 
Chambers supports the Association Economy and School (Arbeitsgemeinschaft 
Wirtschaft und Schule), which offers on its website teaching materials for economic 
education (Institut für Bildungsforschung der Wirtschaft 2013).  
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Issues regarding classrooms 
 
In the mathematics curricula of the Academic Secondary (lower and higher level), there 
is no reference to the world of work (bm:ukk 2000, 2004). 
 
One purpose of the new standardized and competence-oriented examination 
(Standardisierte, kompetenzorientierte Reifeprüfung) is to present authentic and 
practically relevant items (Bifie 2013). 
 
The teaching methods of science in vocational schools has been classified in the PISA 
study of 2006 into four items: questioning-based teaching (fragend-entwickelnder 
Unterricht), experiments (Experimentieren im Unterricht), scientific research 
(naturwissenschafltiche Untersuchungen), and relevance to practical applications 
(Anwendungsbezug des Unterrichts). The results of the PISA study 2006 shows that the 
predominant teaching method in vocational schools is the questioning-based teaching 
(Ch. 9.1, Bifie 2009). 

 
Constraints in relation to the aims of the mascil project 
There are no obvious or known constraints to the implementation of the mascil project. 
 
 
 
Theme 3: Science and Mathematics curricula and IBL  
 
Wider policy perspectives 
The Federal Ministry of Transport, Innovation and Technology (bmvit) disseminates and 
supports inquiry-based learning, e.g. (FFG 2013; Verein Science Center Netzwerk 
2013). 
In the curriculum of the primary school, inquiry-based and discovery-based learning is 
mentioned within the general teaching principles and in explicit in the section for 
mathematics (bm:ukk 2012b:147, 162). In the curriculum of the new secondary, inquiry-
based learning only appears only in the section for the Gifted and Talented (bm:ukk 
2012a:103). In the general parts of the academic secondary, the colleges for higher 
education and different branches of the vocational schools no reference is made to 
inquiry-based learning. 
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Issues regarding schools/institutes  
No data available. 

 
Issues regarding classrooms 
Some EU-projects concerning inquiry-based learning with Austrian participation offer 
fully-prepared teaching materials in German, e.g. (Plantscafe 2013; Profiles 2011).  
 
Furthermore, there is a large number of national or local projects which produce and 
disseminate also inquiry-based teaching materials, e.g. (IMST 2013) 
 
Currently, there is no evidence that student's assessments are influenced by inquiry-
based learning methods. However, the items in the new standardized and competence-
oriented examination take a first step in this direction. 

 
Constraints in relation to the aims of the MASCIL project 
Since inquiry-based learning only appears in the more recent curricula (primary and 
new secondary), the justification for the implementation of teaching material linked to 
inquiry-based learning with connection to the world of work is given. For the other 
secondary schools, an official document is missing, but the introduction of the new final 
exam provides a goof starting point. 

 
 

Theme 4: Pre-Service teacher training in relation to i) IBL and ii)the world of work 
 
Wider policy perspectives 
Due to a new law published recently, Austria (see above) will change the training for 
prospective teachers’ education system. A master's degree will be required for all 
teachers (Primary school onwards) which includes a 4 year bachelor's and a 1-2 years 
master's study . The major policy priorities for prospective teachers’ training are to raise 
the teacher's status and to increase the academization of the teaching profession. 
Furthermore, the training will be competence orientated and the professional and 
scientific qualification is of high importance (bm:ukk 2013b).  
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Implementation 
In the context of a new law concerning the teacher's education system, the Pedagogical 
Colleges and the Universities will be responsible in terms of cooperation for the 
prospective teacher's training. Currently, the Pedagogical Colleges are responsible for 
the teachers for primary, general secondary and new secondary school only, and the 
universities train teachers for the other school types. 
 
The planned curricula schedule a 4 year bachelor's study, which is followed by a 1-2 
years master's study for teachers for any type of school. 
 
 
Currently, the Pedagogical Colleges have a selection procedure, meanwhile the 
universities have no specific access restriction, except the so called orientation phase 
(STEOP=Studieneingangs- und Orientierungsphase). The new law requires a selection 
procedure an both institutions (bm:ukk 2013b). 
 
 
Regarding the teaching methods at the universities, there are attempts to apply 
explicitly inquiry-bases learning methods in the courses Teacher Education 
(Fachdidaktik). 

 
Teachers’ voice  
 
No data available.   

 
Constraints in relation to the aims of the mascil project  
Due to a new structure of the prospective teacher's education, an integration of the aims 
of the mascil project in the new curricula of the prospective teacher's education is 
possible. 

 
Theme 5: In-Service teacher training in relation to i) IBL and ii)the world of work 
 
Wider policy perspectives 
As part of the new law concerning the teacher's education system, the organization of 
the induction stage will be changed (bm:ukk 2013b). At the moment, the new teachers 
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are assisted during their first year by several courses on the Pedagogical Colleges. The 
new law plans an induction phase after the bachelor's study. In the induction phase the 
new teachers are accompanied by an experienced teacher to facilitate their entry into 
the school. The training of in service teachers is a key point to react on new findings on 
the improvement on schooling. 
 
Implementation 
In Austria, there is a compulsory further education, but the formulation is very general, 
i.e. the teachers are obligated to keep up to date their knowledge and their teaching 
content. The provincial teachers (Landeslehrer) have to participate to further education 
for 15 hours per year (bm:ukk 2013c §43. (3) 2.). 
 
At the moment, the Pedagogical Colleges are solely responsible for the organization 
and implementation of the different courses. The new law concerning the teacher's 
education includes a modification of the University Act 2002 to the effect that the 
universities should offer further education for teachers (bm:ukk 2013b TGÜ 
Universitätsgesetz, $3, 5.). 
 
The programs for further education vary enormously. Offers span from 1 hour to two or 
more year lasting courses. 
 
 
Currently, the teachers pass a one year compulsory “Unterrichtspraktikum” after 
finishing studies at a university level. If, though, they have finished studies at the 
Pedagogical College, the one year “Unterrichtspraktikum”  is not compulsory for them. 
In the future, all secondary teacher will have to do an one year induction stage after 
finishing their bachelor's degree and their master's degree or they may do the master's 
degree alongside the induction year. 
 
There will be selection criteria but at the moment no details are available. 
 
The participation on the further education is voluntarily for teachers of the academic 
secondary and colleges for higher vocational education. The teachers of the primary, 
general secondary and new secondary can choose freely, but they need to do a certain 
amount of credit point each year. 
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Teachers’ voice 
 
No data available.  

 
Constraints in relation to the aims of the mascil project 
The implementation of the new standardized and competence-oriented examination 
entails additional further teacher training, which could be enriched by appropriate 
aspects concerning IBL.  
 
 
PART 2: EMERGING ISSUES FOR REFLECTION  
 
Equity specific issues 
The results of TIMSS and PISA of the last few years allow the following analysis for 
Austria. TIMSS 1995 showed that in the fourth schooling year the gender difference in 
mathemtics and science was not significant, but in advanced mathematics, males 
achieved higher performance than females (Eurydice 2010:35, 37). TIMSS 2007 
revealed a higher performance of boys already in the fourth year of schooling in 
mathematics and still in science (Eurydice 2010:36, 37). PISA 2003 (focus 
mathematics) did not show any significant gender gap in mathematics and or science. 
However, PISA 2006 (focus science) found a significant male advantage in 
mathematics and small gender gap (boys scored higher than girls) in science (Eurydice 
2010:36, 37). 
 
A more detailed analysis of the PISA 2006 results (Bifie 2009:6.3), which separates 
“science” into the subjects biology, chemistry and physics, found a significant higher 
performance of boys in chemistry and physics and a higher performance of girls in 
biology. The author indicates as a possible explanation the fact that girls attend less 
hours in mathematics and science than boys do. This is because more boys than girls 
take optional courses in mathematics and sciences.   
 
In order to understand national policies regarding gender issues, the general part of 
academic secondary school curricula explicitly state the promotion of gender equality 
including gender mainstreaming (bm:ukk 2000, 2004a). The curricula of the vocational 
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schools also contain a passage considering“the education for equality between men 
and women” (bm:ukk 2011a:7). 
 
To encourage girls to study an STEM subject, the federal Minister for Education, the 
Arts and Culture supports different funding like “FITsprungbrett” (fitwien 2010). The 
Public Employment Service Austria (AMS) runs similar programs (cf. AMS 2013)  
 
Within current teacher education curricula, gender specific issues are mentioned 
(“sensibility for gender inequality”) and respective (sometimes optional) courses are 
offered. The new law relating to the teacher education (bm:ukk 2013b) and the 
development of new curricula offer a chance to implement such gender issues in more 
detail in the teachers’ professional development. 
 
Addressing low achievement 
Due to the results of PISA 2006, in Austria 16 percent of the students participated in the 
PISA tests are low achievers in science and 20 percent in mathematics (Bifie 2009:4.2). 
The stated percentages are similar to the OECD average. It gets visible, that in science 
there is no significant difference between the percentage of low achievers with regard to 
boys and girls. However, in mathematics 23 percent of the tested girls and 18 percent of 
the tested boys show a lower performance (Bifie 2009:4.3). Also it gets visible, that 
students from a migrant or low socio-economic background are over-represented 
among the low achievers (Bifie 2009:4.3). Furthermore, the level of education of the 
parents has an influence on the probability of their children to become an at-risk pupil 
(Bifie 2009:4.3). 
 
TIMSS 2007 shows that nearly one third of the pupils in the fourth schooling year are 
low achiervers in mathematics (Bifie 2010:1.1). 
 
The latest data of the “Standardüberprüfung Mathematik, 8.Schulstufe” (2012) yielded a 
percentage of 17 of low achievers in mathematics (Bifie 2012a). 
 
After the publication of the PISA results and the latest “Standardüberprüfung”, the 
federal Minister for Education, the Arts and Culture claims to develop strategies for 
tackling low achievement with regard to migrant or low socio-economic background 
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(Bifie 2012b). A chance for structural changes is the development of new curricula 
within the new law concerning the teacher education (bm:ukk 2013b). 
 
There are no known initiatives explicitly for tackling low achievement in science or in 
mathematics or explicit references to IBL.  

 
 
Promoting entrepreneurship 
There are no known studies which investigate the percentage of individuals who have 
the appropriate skills to start a business in Austria. The total early-stage Entrepreneurial 
Activity (TEA-rate) could be interpreted as related measure. The Austrian Economic 
Chambers publish each year this rate; in 2012 the percentage was 9.6 and therefore 
Austria was on the fifth position of the innovation-driven countries (FH Joanneum 
2012:12).  
 
In the vocational schools entrepreneurship education is already realized in different 
subjects (bm:ukk 2008). In order to promote entrepreneurship education, the federal 
Minister for Education, the Arts and Culture established the “Impulszentrum für 
Entrepreneurship-Education” (www.eesi-impulszentrum.at). 
 
In the curricula of the “Kaufmännischen Schulen” entrepreneurship education is 
explicitly mentioned (bm:ukk 2004b).  
 
There are no known initiatives to cover issues on entrepreneurship education in 
teachers’ professional development or references to IBL. 
 
 

 
Comments by the NAB 
There was no meeting of the NAB yet.  
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1.14 National report of Bulgaria  

 
 
PART 1: A DESCRIPTIVE, EVIDENCE-BASED ACCOUNT OF THE NATIONAL 
CONTEXT 
 
Introduction: Organization of education in Bulgaria 
 
The main-stream educational system in Bulgaria starts after the nursery institution. In 
the age 3-6 the children visit the so called “Groups” (numbered, according to age, by 
numbers from 1 to 4). The first three groups are not obligatory. Group 4 (age 6) is 
obligatory and is known also under the name “Preparatory group”. Educational stages 
(called “degrees” in official Bulgarian documents) are: Basic and Secondary. The Basic 
stage consists of the first 8 grades (age 7- 14) while the Secondary stage comprises the 
grades 9 -12 (age 15 – 18). The Basic stage itself is split into two sub-stages: Primary 
sub-stage including grades 1 to 4 (age 7 – 10) and Pro-gymnasia sub-stage including 
grades 5th to 8th (age 11 – 14).  The following table graphically represents the general 
educational scheme: 

 
 Educational stages (degrees) 
 Basic stage Secondary stage 
 Primary sub-stage Pro-gymnasia  

sub-stage 
Gymnasia stage 

grades I II III IV V VI VII VIII IX X XI XII 
 

Depending on the grades covered, the schools fall in several categories: 
 
Type of school  Grades covered 
Primary school 1 to 4 
Elementary school 1 to 8 
Secondary general (SOU in 
Bulgarian) 

1 to 12 

Gymnasium (Grammar 
school) 

8 (or 9) to 12 
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Specialized gymnasiums 
(with emphasis on 
languages and/or 
Mathematics and/or 
Science) 

8 (or 9) to 12 

Vocational gymnasiums 8 (or 9) to 12 
 

There are some other schools, for instance, the so called “musical” or “arts schools”. 
They slightly deviate from this classification. The same refers to the so called “sports” 
school. More detailed information is contained in the Table from the introductory part of 
Appendix I. The official document of the Bulgarian Ministry of Education with relevant 
information is:  

НАРЕДБА № 6 от 28.05.2001 г. за разпределение на учебното време за 
достигане на общообразователния минимум по класове, етапи и степени на 
образование 

 

Theme 1: State of affairs-recent changes 
 
Wider policy perspectives  
 
Reforms in educational system are periodically introduced and conducted in the last 50 
(or more) years. At the moment a new law for the regulation of the entire educational 
sphere is prepared and discussed (including structure, curriculum and syllabi).  
 
The prioritization of science and mathematics education is expressed through the 
existence, as an integral part of the general Bulgarian educational system, of 
gymnasiums specialized in Mathematics or specialized both in Mathematics and 
Science. These are the so called “Mathematical Gymnasiums” which appeared about 
45 years ago. They are present in every big Bulgarian town.  To become a student in 
such a school one has to pass successfully an entrance exam. These schools are the 
major tool to “keep up” (at least to some extent) the level of Mathematics education in 
the country. Some of these Mathematical Gymnasiums start looking for higher ability 
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students earlier and form (on the base of an entrance exam) classes with increased 
learning of Mathematics from 5th grade on. 
 
Besides the Mathematical gymnasiums, there are many ordinary gymnasiums which, 
among others, include also separate specialized classes with emphasis on one of the 
subjects: Mathematics, Biology, Physics and Chemistry. 
 
The general educational system envisages also the possibility for the students to elect 
some optional subjects with the aim to deepen the knowledge in a specific area 
(Mathematics included).  
 
The Information Technologies (IT) is considered to be related to mathematics and is 
also a priority. This is reflected by the fact that there exists a separate subject IT which 
is studied optionally (in 1-4 grade) and compulsory (from 5th grade on).  

 
 

Science and mathematics teachers’ education  
The now acting regulatory scheme (adopted more than 10 years ago) envisages: 

a) The teachers in the kinder garden are not specialized except for those who will 
teach foreign language.  

b) There is a specialty for teachers in the primary school as well as an integrated 
specialty – for pre-school and primary school teachers. In addition, there are 
separate specialties for primary teachers with expertise in foreign language, arts 
and sports. 

c) At university level the future teachers could acquire a pedagogical degree in 1, 2 
or 3 fields, e.g. biology and chemistry, chemistry and physics, physics and 
mathematics, mathematics, informatics and ICT (Information and Communication 
Technologies). 

d) The forms being used for training are internships, shadowing a master teacher 
and pre-diploma-thesis-defense, teaching practice. The care for the newly 
recruited teachers is left to schools and, in some cases, to the regional 
educational authorities. 

e) After obtaining a bachelor or a master degree in a wide range of specialties, one 
can apply for additional training in order to obtain teacher qualification.  
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In the recent 8 years there has been a retraining of teachers from other fields for 
acquiring a qualification in ICT. Due to the integration of the subjects of the natural 
sciences in 5th and 6th grade there goes on an additional education of teachers with a 
single specialty from the natural sciences, with the aim to become capable of teaching 
the integrated subject. 

 
The profession of the teacher in Bulgaria, at the moment, is not regarded as highly 
prestigious (to put it mildly). As a corollary, the best minds rarely decide to become 
teachers. 

 
Implementation in the classrooms  
 
In the current syllabus the number of hours for mathematics has been reduced on the 
account of hours for IT which are considered to belong to the same cultural-educational 
field. In the syllabus under development (in the forthcoming law) the total number of 
hours for mathematics is the same but the distribution in the years is different. In the 
secondary stage there are two levels of the mathematics curriculum according to the 
branch (profile) chosen by the student. It should be noted that the general number of 
“Mathematics hours” (taken together for grades 1 to 12) is among the lowest in Europe 
(see page 42 of  http://keyconet.eun.org/c/document_library/get_file?uuid=e456b461-
d3cd-4bd5-aabc-2cae2d4bfaf9&groupId=11028) . 
 
The number of hours for Science is preserved. Science is an integrated subject in 3th 
and 4th grade. The subject “Science” in 5th and 6th grade is again integrated but there 
are separate modules in it devoted to major sciences. The classes are taught by 
teachers qualified within a special program of the Ministry of Education, complementing 
what is needed for teaching the integrated subject. Starting from 7th grade the Science 
is split in separate subjects. In the new curriculum which is under discussion still a 
minimum of 40% of practical exercises is envisaged. The main problem  consist in 
providing an appropriate equipment  and consumables in the labs  for conducting these 
practical exercises -  the current status is very bad, a lot of chemistry, biology and 
physics labs do not function because of the lack of materials and consumables. 
 
The systematic use of active learning methods is not supported at national level.  There 
are however schools and teachers (in Basic and Secondary stage alike) who use active 
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learning/teaching on regular basis. Such teachers have been educated and encouraged 
to use IBL in the frames of a number of European projects, e.g. InnoMathEd, Fibonacсi, 
DALEST, I*Teach, Weblabs. Ten such teachers were interviewed in connection with this 
Report. The results are presented in Appendix II. During the realization of these projects 
a significant number of educational resources had been developed which are now used 
in many schools. 
 
The methods of assessment, unfortunately, remain unchanged and tuned to the 
classical way of teaching and learning mathematics. This is a major obstacle on the way 
of widely implementing IBL in Bulgarian schools.  

 
 

Constrains in relation to the aims of the mascil project  
 
The aims of the mascil project are implicitly present in the state educational standards 
but are not prioritized enough. Although there is understanding among many teachers 
about the possible gains offered by IBE, although many educational policy makers 
share and express ideas close to IBE, the latter is not recognized and promoted enough 
in the official documents.  
 
As mentioned above, one of the obstacles is the assessment. It is, perhaps, necessary 
for people engaged with IBE to develop not only teaching and learning tools suitable for 
IBE but to create also assessment tools which reflect the nature of IBE. It is not to 
expect that people who are strangers for IBE will agree to develop assessment tools for 
IBE. And it depends mainly on them to introduce these new assessment tools. If we do 
not help them, there will be great difficulties when attempting to change the ways 
science and mathematics are assessed and to introduce more widely IBE. 
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Theme 2: Schooling and the world of work 
 
Wider policy perspectives  
Till 2013 the connection between the general education (the primary and the secondary 
general education alike) and the world of work has not been a priority of the policy 
makers in Bulgaria but it becomes a priority for the school year 2013-2014. In the 
secondary school such a connection is a priority for the professional schools as well as 
for the specialised classes in the general secondary schools. Currently (and till October 
2014) there is a project enabling the students of a concrete  specialty to have 240 hours 
of internships. A Model for partnership “Professional school – Enterprise” has been 
launched in the scholl year 2013-2014. 
 
On the level of national curriculum the connection between general education and the 
world of work is indirect – it could be found in some schools subjects, e.g. “Work and 
Creativity”, “Customs and Technology” which are studied in regular schools. A more 
direct connection, elevated in certain sense to a priority, could be observed for the 
professional schools. Special toolkits have been developed in support of the education 
quality. Currently there is a discussion how to enhance the connection between general 
education and the world of work. 
 
Issues regarding schools/institutes  
There are various (and separate) vocational schools as well as specialized vocational 
classes in the frames of the general secondary schools. In addition, there are 
Mathematics- and Mathematics and Science secondary schools in the bigger towns of 
the country where in depth learning of Mathematics and Sciences is emphasized. 
 
There is a connection between some professional schools and the corresponding 
working environment. The connections in the primary and secondary stage of the 
general schools are indirect – it could be found in some schools subjects, e.g. “Work 
and Creativity”, “Customs and Technology”. 
 
There are connections between general schools and the providers of informal 
education. They are initiated both by schools and by the providers of informal education 
on voluntary base. The prevailing connections are short-term ones. The most active 
institutions of the kind seem to be the museums which show imagination in establishing 
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and maintaining connections with various schools in the country. The same is true for 
vocational schools. 
 
The general school system and the system of vocational schools work rather 
independently. As mentioned above, some regular schools include specialized 
vocational classes. The common feature between the “Vocational” and “General” school 
systems is that the students in vocational schools or classes cover the same obligatory 
minimal requirements in the different subjects as the students in the ordinary schools. 
 
Issues regarding classrooms  
There are curriculum support materials in the context of specific topics but there exists a 
room for significant improvement in this direction and we rely greatly on the impact of 
the mascil project. 
 
The assessment of skills/competences in science and mathematics within the general 
education is rarely related to the world of work. 
 
Both active and passive learning methods are used in the vocational schools. The 
teachers are free to choose their method of teaching and we agree with George Polya 
that there are as many good ways of teaching as there are good teachers. This is in 
harmony with what could be found in an old British manual: “Whatever the subject, what 
the teacher really teaches is himself.” 
 
The assessment is on the base of written tests and exams. The practical skills are 
tested on the base of completing a given specific task. There are special state exams 
for obtaining certificates for professional qualification. 
 
Constrains in relation to the aims of the mascil project  
The first constrain seems to be the lack of enough curriculum supporting  materials (in 
terms of suitable educational environments, “manipulatives” for hands-on activities, 
literature,  etc.) which are suitable for application of IBL methods in vocational 
education. In this respect the Bulgarian mascil team relies on the experience and the 
good practices of the project partners as well as on the development, within the frame of 
the Project, of new educational resources tuned to the specifics of vocational schools.  
Another constrain was mentioned above: the necessity to develop assessment tolls 
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suitable for measuring the achievements of vocational school students trained in the 
style of IBL. 
 
Last but not least: all three levels of educational authorities (school, regional and 
national) should be convinced in the advantages offered by IBL. Only then the policy 
makers could agree on the necessary changes. 

 
 
Theme 3: Science and Mathematics curricula and IBL  
 
Wider policy perspectives  
Inquiry Based Learning (IBL) approach is not explicitly pointed as a goal or priority in 
policy making national documents. Implicitly, however they are recommended as a 
means for achieving some of the goals of education in the country. Correspondingly, 
some schools and teachers use these approaches. 
 
Issues regarding schools/institutes  
The IBL approaches are used by some schools or individual teacher on their own 
initiative and the good practices are spread at seminars, conferences, specialized 
educational journals or materials published in the frames of international educational 
projects (e.g. InnoMathEd and Fibonacci). 

 
Issues regarding classrooms  
There are curriculum support materials on certain topics in science and mathematics 
education which are in support of the IBL (including educational books and learning 
environments developed by the Bulgarian mascil team; some of the published articles 
are listed in the answer of Q3.7 of Appendix I). However there is room for covering a 
larger content as well as including the vocational schools as a target. 
 
The prevailing existing assessment methods do not promote (and even are obstructive 
to) the dissemination of the IBL. In extracurricular activities however there is relatively 
long-term experience in adequate assessing inquiry based projects developed by 
school students (individually or in small teams) under a scientific guidance. A good 
example o this is the National competitions in ICT and the activities of the High School 
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Students’ Institute known under the abbreviation HSSI (see 
http://www.math.bas.bg/hssi/ ). 
 
Constrains in relation to the aims of the mascil project  
See 2.4. above 

 
 

Theme 4: Pre-Service teacher training in relation to i) IBL and ii)the world of work 
 
Wider policy perspectives  
The priority could be ordered as follows: 

• Acquiring the basics of the corresponding scientific field; 
• Acquiring the necessary elements of Pedagogy, Psychology and relevant 

Didactics; 
• Practice in class. 

 
Implementation  
Teachers in Mathematics, IT and Informatics are being educated in the universities of: 
Sofia, Plovdiv, Blagoevgrad, Veliko Tarnovo, Shumen. Teachers for the Primary school 
and the Kindergarten are educated in addition to these universities also at the 
universities of Stara Zagora, Rousse, Burgas, and in the colleges in Pleven and Vratza. 
 
At least a bachelor degree is necessary (4 years) to become a teacher. The structure of 
education is following the aims as mentioned above: 

• Acquiring the basics of the corresponding scientific fields 
• Acquiring the necessary elements of Pedagogy, Psychology and relevant 

Didactics; 
• Practice in class. 

 
The people responsible for training prospective teachers are university educators. Some 
master teachers participate as mentors in the internships. The education duties are 
assigned by the respective university boards. 
 
Eligible for studying at university are only people with completed secondary school. In 
order to become a university student, one has to pass an entrance exam. Separate 
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universities conduct separate entrance exams. When applying their documents to the 
university, the students order their preferences toward science subject (Mathematics, 
Informatics, Physics, Chemistry, Engineering) and professional studies (teacher, 
Programmer, Engineer). One can become a teacher in the frame of bachelor degree 
education or in addition to master degree education. 
 
As mentioned above, the connections between general school and WoW are realized in 
the 4th and 5th year of education, in the frames of internships, shadowing master 
teachers, pedagogical practice before the defence of the diploma thesis. 
Various methods are used, including IBL methods (unfortunately, insufficiently) in pre-
service teachers’ training. The educators have the freedom of choice. The universities 
are autonomous. 
 

 
Teachers’ voice  
Ten teachers were interviewed. Their answers are compiled in Appendix II and exhibit 
high level of understanding the philosophy behind IBE. It is a very good reading 
material.  We will present here only some of the answers (at most one answer for each 
teacher).  
 
Teacher 1. Question 14. (For in-service teachers) Do you implement IBL practices in 
your classroom? If yes/no why? If yes please give an example.  
Answer: “I use dynamic geometry software in my mathematics classes and during 
extracurricular “applied art” activities where my students act as young researchers.” 
 
Teacher 2. Question15. (If he/she implements IBL) Have you faced any difficulties 
while implementing this teaching approach in the classroom? If yes please explain.  
Answer: “The main problem is the lack of an appropriate program (curriculum, syllabus) 
for the mathematics K-12 education, as well as relevant resources approved by the 
Ministry of Education. The lack of experience in Inquiry based teaching among my 
colleagues is also a problem since it seems to them that this approach is not “serious” 
and requires more efforts due to the lack of precision and systematic delivery of 
knowledge! In a nut shell – the lack of symbiosis between the classical theoretical 
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approach of accumulating the necessary minimum of knowledge and the opportunity 
this knowledge to be acquired and assessed by means of the IBL.” 
 
Teacher 3. Question 16.  (if familiar to the approach) Do you think that IBL approach is 
a well suited approach for the students? If yes in which aspects? If no, why?  
Answer: “I think that the IBL  is a necessity for the Bulgarian school since it motivates 
the students to learn and think, makes them feel part of a team when solving practical 
problems, shows them ways for exploring and proving mathematical facts, patterns, 
topics, in general – develops their creativity.” 
 
 
Teacher 4. Question 10. Would you be interested in participating in teacher training 
programmes now or in the future? If yes why, what do you want to gain? What is the 
added value for you? If not, explain the reasons.  
Answer: “I am very interested in attending such programs. The good teachers should: 

• enter the role of a student so as not to forget the problem of his/her students 
• Life is very dynamic and I can’t afford using outdated teaching methods. 

I expect to be enriched by such programs and to be provided with means enabling me 
to show my students that mathematics is beautiful! I expect that my students who love 
mathematics will love it even more and will look for even closer connections with it. And 
for those “who think they don’t like the subject”, I hope they will change their mind. My 
sincere hope is to succeed in this always...” 
 
Teacher 5, Question 15. (If he/she implements IBL) Have you faced any difficulties 
while implementing this teaching approach in the classroom? If yes please explain.  
Answer: “It might sound strange but I don’t face any problems – it is easier for me to 
work in this style and to observe that my students can apply with a greater ease what 
they have discovered themselves.” 
 
Teacher 6. Question 14. (For in-service teachers) Do you implement IBL practices in 
your classroom? If yes/no why? If yes please give an example.  
Answer: “Yes, I implement IBL practices. The most recent examples include sessions 
during the last 2 years with 9-10 graders. The students investigated via dynamic 
geometry software special points in triangles and quadrilaterals and the changes of the 

http://www.mascil-project.eu/


 

 
 

387 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

graph of the quadratic trinomial and formulated interesting known and unknown (to me) 
conjectures.” 
 
Teacher 7. Question 10. Would you be interested in participating in teacher training 
programmes now or in the future? If yes why, what do you want to gain? What is the 
added value for you? If not, explain the reasons.  
Answer: “Yes, the education should be upgraded dynamically. Implementing the ICT 
changes the teaching methods. The students like the variety and the novelties and 
could be stimulated for various activities helping them to learn new matters or to apply 
in new situations something they have already studied.” 
 
Constrains in relation to the aims of the mascil project  
The selection of “multipliers” will be based mainly on participation in previous projects 
with emphasis on IBL and on good practices demonstrated and presented at seminars, 
conferences and in specialized journals. Several teachers from vocational schools will 
be also invited based on their performance in previous long-term qualification courses. 
 
The major challenge and a threat for the mascil project will be the work of a “multiplier” 
in the environment of a relatively small school where there are not many teachers 
teaching the same subject. There would be nobody else to transmit the IBL know-how 
to. Then the IBL approaches will have to be transmitted to other subject teachers and 
this is not an easy task because the “multiplier” is not aware of the corresponding 
supporting materials. As an alternative, one can organize training courses on a town 
level, with teachers from different schools (but teaching one and the same subject). 
 

 
 

Theme 5: In-Service teacher training in relation to i) IBL and ii)the world of work 
 
Wider policy perspectives  
 Currently a 5-degree scale for professional development of teachers in Bulgaria is 
established.  
The requirements are as follows: 

• At least  4 years  in-service for the 5th (the lowest) degree 
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• At least 1 year of  teaching after getting a specific degree for obtaining the next 
degree 
 

The teacher education lasts as follows: 
For 3d degree - one year (the training is lead during the weekends and the holidays). 
For the rest of the degrees – there are 1-2 days trainings, after which the teachers work 
on their own and are consulted when needed. 
For 5th and 4th degrees the “independent work” lasts about 1-2 months before the final 
exam. 
For 1st and 2d degree there is a course work in the form of a thesis, to be defended 
(usually after 1-2 years of development). For the highest (1st) degree publications are 
also required. 
Variety of short and long term qualification courses are offered for teachers who are 
participating in this Professional development scheme. 
 
There are no special provisions for newly recruited teachers. Some changes in this 
direction are discussed to be included in the new law. 
 
Implementation  
The professional development of teachers is voluntary. There are incentives related to 
the salaries (the changes in the salaries do not depend on the educational level – 
primary, secondary).  
 
Three educational departments are accredited for delivering professional development 
(qualification) degrees to the teachers – in Sofia, Stara Zagora and Varna. Additional 
teacher training initiatives are offered by other institutions, including the Institute of 
Mathematics and Informatics at the Bulgarian Academy of Sciences. Trainings have 
been carried out in the frames of several educational projects of the Ministry of the 
Education. 
 
The professional development courses vary from short term (1-3 days) till 1 year (in 
order to obtain a professional qualification degree). As mentioned above, the latter are 
conducted without taking a leave from the school, i.e. this kind of  education is 
accomplished in the weekends, the holidays and by means of distance learning.  In this 
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case the respective teacher is required to present an individual research project and to 
have articles published in a specialized journal. 
 
The topics connecting school and the world of work in the professional development of 
teachers are rather episodic. They depend on the personal preference of the teacher 
educator. Although such connections are not included in the official requirements there 
is a general understanding that a closer connection between school and the world of 
work will enhance the motivation of the students to learn. 
 
Teachers’ voice  
The opinions of the ten interviewed teachers are gathered in Appendix II. They show a 
very good understanding of the role and place of teachers’ professional development. 
We give here a sample with the opinions of three teachers. 
 
Teacher 8. Question 20. (for in-service) Do the Curriculum materials support you in 
connecting the topic that you teach with the world of work? If not what is missing? If yes, 
how? 
Answer: “To a great extent the curriculum materials do not support the connection 
between the topic I teach and the WoW. What is missing is the practical applicability. 
Everything depends a lot on the methods of teaching but the main reason for the lack of 
students’ motivation in learning is that they do not see the use of what has been taught 
to them.” 
 Teacher 9. Question 10. Would you be interested in participating in teacher training 
programmes now or in the future? If yes why, what do you want to gain? What is the 
added value for you? If not, explain the reasons.  
Answer: “As a young teacher I am not only interested in programs for professional 
development but I strongly feel the need of such programs. Currently the most precious 
effect of teacher training programs would be the ability of reaching a larger circle of 
students, i.e. to be able to intrigue and motivate them so that they work with interest and 
by their own wish.” 
 
Teacher 10. Question 19. Do you think that connecting teaching subject to the world of 
work is only relevant to vocational education or also to general education? Please 
explain. 
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Answer: “Due to the fast development of ICT it is necessary to connect each school 
with the WoW. For instance, the modules: database, electronic sheets, word 
processing, graphic design, web programming, the notion of programming and the 
development of small programs, networking, information search, distance learning, etc. 
should be extended.” 
 
 
Constrains in relation to the aims of the mascil project  
The National Advisory Board will be used to facilitate the connection between the team 
members, the teachers and the WoW. We shall identify topics relevant to the WoW in 
BG and will adapt partners’ topics for the purpose. 
 
 
PART 2: EMERGING ISSUES FOR REFLECTION  
 
Equity specific issues 
Gender specific issues are not prioritized in policy making documents and in the 
national curriculum in Bulgaria. As a matter of fact, there are no such issues. There are 
approximately twice as many female mathematics teachers as the male teachers.  
There are no statistically significant differences between the mathematics results shown 
by the girls and the boys in the group of students having participated in PISA study. The 
average score of the girls is 500,65, and that of the boys – 498,85. The differences in 
the percentage distribution of the average score in the two groups in the different levels 
(low, medium and high) are not statistically significant either as it could be seen by the 
following table: 
 Girls Boys 
 Percentage Score Percentage Score 
1st level 49% 373,84 51% 365,44 
2nd level 54% 515,51 46% 513,13 
3d level 47% 657,94 53% 662,98 
Total 52% 500, 65 48% 498,85 
 
The largest part of the girls (54%) perform at second level and the smallest (47%) – at 
3d level, whereas the largest part of the boys (53%) perform at 3d level and the smallest 
(46%) – at 3d level.  
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A more detailed analysis of the results at 1st and 3d level presented in the next table 
shows that there are significant differences between the achievements of the boys and 
the girls at the 1st and the 3d level – with the lowest and the highest scores. The boys 
are prevailing in both of groups: 
 
 
 Score Number 

of 
students 

Girls Boys 
Percentage Number Percentage Score 

1st level Up to 379 182 42% 76 58% 106 
380-423 120 56% 67 44% 53 

3d level 624-669 100 52% 52 48% 48 
Above 
670 

63 40% 25 60% 38 

 
The data compared to the data of the national assessment show that at this age no 
statistically significant difference has been detected between the scores of girls and 
boys. The average score of the girls during the last 4 years is slightly above the average 
of all students, ant that of the boys – slightly below the average. Such a tendency is 
observed at all the stages of PISA, i.e. the 15-16-year old girls perform slightly better 
than the boys. It is important to emphasise this since Bulgaria is one of the few 
countries in the world in which the girls tend to outperform the boys at mathematics 
competencies. 

 
 
Addressing low achievement  
There is a national program for working with low achieving students (in all subjects). 
The name of the project “School with two speeds” speaks about itself. It is coordinated 
by the Ministry of Education. More information can be found at: 
http://www.minedu.government.bg/news-home/2011/11-08-26_nobell.html . 
Since reducing the number of low achieving students at school age is an important 
indicator according to the Lisbon strategy, it is one of the priorities not only for the 
Development of Human Resources program, but also in the program of the government 
for European development of Republic of Bulgaria as well as in the Program for 
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development of the education, science and the youth policies in Republic of Bulgaria 
(2009-2013).  
One of the main reasons for dropping out from the school system is that the 
corresponding student is far behind the rest of the students in acquiring the curriculum. 
Other reasons include poverty, early marriages among the Roma population, etc. The 
activities envisaged by the project to face this problem were directed towards:  

• reducing the risk of early dropping of the educational system of children of the 
pre-school and primary school 

• development of packages of measures in support of children with risk of early 
dropping of the educational system due to learning difficulties 

As a tool to achieve these goals, groups of not less than three and not more than eight 
children (in the kindergarten and in the schools) for additional training are being formed. 
The admission to these groups is based on the following criteria: 

• The language spoken in the family is not Bulgarian 
• There is not family support (lack of parental control; lack of parental interest and 

care; Often absence of the parents; parental education lower than the basic one; 
financial problems, etc.) 

• educational problems (low achieving, learning/behavioral problems – this 
criterion is not applicable to the children of the preparatory classes). 

• irregular attendance of school or of the preparatory classes/groups 
• entering school without having attended  the preparatory classes/groups 
• children from combined classes or mixed age groups 

The evaluation of the project results is envisaged to be done by means of qualitative 
and quantitative indicators. Here are some data concerning the qualitative results: 

• Number of children/students embraced by the project  was – 7 305 (the planned 
indicator being 2000) 

• Number of programs being developed in support of children/students  - over 1344 
(the planned indicator being 450) 

• Number of children/students included in the information system for following those 
who have dropped of the school system or are in danger of dropping – 6 295. 
(information taken from  http://www.nobell.bg/ )  
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Promoting entrepreneurship 

There are no reliable sources for estimation of the percentage of individuals who have 
the appropriate skills to start a business in Bulgaria. It is clear however that the IBL 
could significantly enhance the development of entrepreneurial skills from an early age. 
This idea should be used more intensively while promoting IBL in Bulgarian schools 
because the very nature of IBL is related to the discovery of opportunities and 
investigation of different options.  

 
Currently, there is a subject Entrepreneurship in both vocational and non-vocational 
schools.  In the new educational law (discussed but still not adopted at the moment) it is 
envisaged to have four options for studying  Entrepreneurship all over the educational 
period ( from Kinder garden to grade 12):  as a component in an integrated curriculum, 
in the electable classes which are compulsory or with free choice, and in the classes of 
the class mentor. The goal is to introduce specific professions to the children which they 
could choose in the future. The children will be challenged to solve problems and take 
initiatives – skills necessary for the future entrepreneurs.  
 
The schools will make their own curriculum for the entrepreneurship education. This is 
an important step towards decentralization of the school system, towards the school 
autonomy existent in the whole world. It was reported in the media that the students 
having undergone entrepreneurship education in 2010/2011 are twice more than those 
in 2009/2010 (http://www.dnes.bg/obshtestvo/2011/11/14/chas-po-predpriemachestvo-
ot-detskata-gradina-do-12-i-klas.133892 ). 
 
 
Comments by the NAB 

The information contained in this report was collected with the help of some of the NAB 
members. The opinions expressed in this report were discussed face-to-face with the 
members of NAB on individual basis.  

A formal meeting of NAB will be organized in the first half of October in connection with 
the adoption of the P1-Interim Report (which is due on October 15th). At the same 
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meeting the current report (and an eventual feed-back from WP2 leadership) will be 
presented and discussed as well.  
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2. (Summary) Conclusions 

This chapter provides a summary of the National Reports on the educational system 
and the policy context in each participant country. A basic level analysis of the 13 
documents was conducted, aiming at pointing out the conditions and constrains on the 
various dimensions of the national educational system that can foster or hinder the 
realization of the mascil project. The analysis was conducted for each country under the 
guidance of the analytical framework and was structured in three levels: the micro-level 
in terms of policy orientation; the meso-level in relation to schools and institutes; the 
micro-level regarding the current situation in classrooms. For each level, a first set of 
conclusions relating to the changes required to support the Inquiry- Based Learning 
approaches in vocational contexts in each country is provided. In addition, issues 
pertaining to strategic aims and priorities for education (promoting equity, students’ 
achievement and entrepreneurship) in each country are pinpointed. The above will lead 
to a preliminary set of recommendations for a successful implementation of the mascil 
project in the contexts of the 13 countries. The derived set of recommendations are 
presented in the final chapter.   
 
 
The case of Germany  
 
In Germany, a new curricular reform is planned in 2015. According to the authors of the 
national report, the curricula will still remain competence-oriented, but the competences 
will be described in a more detailed level. As the developers of the national report 
comment, on the one hand, it is not a good change regarding the aims of mascil, given 
that the more exact the competences are defined, the less free space for interpretation 
exists; on the other hand, new perspectives and opportunities for mascil will occur. On 
the part of the Ministry of Education, a wide spectrum of professional development 
courses are planned to be offered, aiming at preparing teachers for the changes in the 
new curricula. The challenge of mascil is to offer new professional development 
courses, which build on the requirements of the new curricula and which can be seen as 
a valuable complementary offer. 
 
At the policy-making level, science and mathematics education has been highly 
prioritized as expressed in policy making national documents and the several initiatives 
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of the recent years. The strategic action lines encompassed equally primary, as well as 
secondary general and vocational education. In addition, of high priority for policy 
makers during the past years has become the close connection between schooling and 
the world of work. The mascil project will surely profit from the orientation towards the 
world of work, as visible in the focus on professional orientation, in particular for 
females.  
 
It is further stated at the report that at the meso-level regarding the way policy envisions 
are reflected in schools, the degree to which science and mathematics is prioritized at 
the policy level is mirrored in national curricula, both in form of standards for learning 
outcomes and assessment/testing. Yet, at the initial teacher training, the impact remains 
at a rather low level. In-service teachers are being increasingly offered further training 
and career development opportunities in science and mathematics, but to varying 
degrees and in highly heterogeneous ways. In relation to teaching methods there have 
been substantial efforts to improve the teaching styles of teachers at all school levels. 
Some projects implemented have attempted to introduce changes in teaching styles 
through the cooperation among teachers and the dissemination of materials on the 
topics, but these efforts remained at the level of the projects and have not been 
introduced across the board. Vocational schools have only partially benefited from these 
developments, since the focus of the projects was on general education. In relation to 
schooling and the world of work, it is pursued more via extracurricular projects and 
initiatives than through the curriculum or via classroom activities. Much change has 
taken place in this field during the past years in relation to the degree IBL is supported 
in schools, with the picture appearing very conducive for the implementation of IBL. 
Indeed, IBL is a teaching method that becomes more and more popular and required at 
schools. 
 
At a classroom level, it should be highlighted that although some IBL–oriented tasks 
already have their place in German teaching resources for primary and secondary 
schools, there is still a lot of work that can be done within the framework of the mascil 
project. In one hand, there are still not enough materials about IBL. In relation to 
vocational education, the existing textbooks are mainly based on traditional work 
methods and don’t give pupils the opportunity for creative, autonomous work. No 
obligations concerning the use of textbooks at school give mascil the opportunity to 
selectively provide needed materials. In relation to schooling and the world of work, 
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teachers’ perception of pupils’ professional orientation at schools is very simplified and 
incomplete. Teachers associate school connection to the world of work with visiting 
enterprises or with technical preparations to the career entry (CV writing, doing job 
interviews etc.) They are not aware that they can give pupils a better understanding of 
the world of work by means of tasks. In addition there is a lack of materials on activities 
connecting schooling and the world of work. Mascil can try to change teachers’ 
perception how the connection between schools and the world of work should look like.  
 
In relation to strategic aims and priorities for education, an important issue that emerges 
is that neither national curriculum nor teacher initial/further training has yet changed 
much so, as to be able to tackle gender differences and inequalities in science and 
mathematics education. Gender-related issues have been prioritized in policy-making 
and official rhetoric, yet no actual changes can be detected in school and classroom 
activities. This represents one crucial issue for further work in WP2, e.g., workshops 
with policy-makers, etc.) and for implementation (WP8) in mascil. It terms of 
achievement, PISA results show a close relationship between performance level and 
social background. A review of teacher training curricula suggests that teacher training 
in Germany does aim at preparing future teachers to handle educational disadvantage 
of pupils. Looking at different dimensions related to this issue, two main aspects come 
to the fore: diagnosis, support and counselling regarding individual learning processes 
and individualised teaching, handling of heterogeneity and differentiation in classroom. 
However, the question arises as to their relevance and application in practice. Finally, 
entrepreneurship education has been prioritized in policy making in the country. 
Curriculum developments, though, have included entrepreneurship education at a rather 
abstract level. This is also the case for teachers’ professional training and development, 
which only indirectly addresses issues around entrepreneurship education. 
 
 
The existing situation in the national educational system of Germany indicates that there 
are some important implications for the mascil project. First of all the aims and purposes 
of mascil are strongly prioritised in policy documents and curricula of primary and 
secondary education. Therefore, it is a strong advantage for the project that it can build 
on all these values.  Secondly, the cooperation with non-school institutions is explicitly 
required in “Education Plan 2004”, so that mascil can contribute to the further 
development of cooperation between schools and out-of-school institutions. However, 
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the common shared perception that IBL is present at schools and at teacher 
apprenticeships, can be a big hindrance for mascil teacher training. Chances for mascil 
will open up on the vocational level which will not be covered by the curricular reform.  
Many vocational schools have lost their popularity in society, so that they have to fight 
for surviving. Consequences are that they are ready to implement many new elements 
in their teaching practice in order to be more attractive for pupils on the educational 
market.  In relation to teacher training, the national report emphasizes that overwork 
and lack of time are permanent companions of a teacher in the induction stage. The in-
service training for those teachers is compulsory and very extensive; therefore, there is 
barely space for additional training in relation to this target group. Lack of time is a big 
hindrance for experienced teachers to participate in professional development, as well. 
Therefore, a big challenge for mascil occurs to win teachers for its training, although 
they have no time for participation.  In addition, one of the main hindrances for 
promoting IBL at schools is the overload of work for pupils. The pupil-centred teaching 
method shifts almost the whole work to pupils. They have more and more events to 
attend and contents and competences to acquire. It can be a great hindrance for the 
implementation of mascil purposes. The phenomena of “passing the buck” can be 
observed in the group of the interviewed teachers. They often suggest that some duties 
should be done earlier or later. The acquiring of professional competences can occur 
after the general education, but the practice of group work can take place earlier e.g. on 
primary education. To overcome teachers’ tendency to shift the responsibility to other 
persons or institutions can be a challenge for mascil. Without teachers’ awareness 
concerning the implementation of IBL, to win participants for the mascil teacher training 
will be very difficult.  
 
A generally fertile context in Germany in terms of the implementation of the 
mascil project is evident, especially in terms of schooling and the world of work. 
Constrains for the realization of the mascil project are considered to be: the 
degree of actual implementation of IBL methods in classrooms; teachers’ 
motivation to be engaged in further professional development due to work 
overload; students’ motivation to be further engaged to learning methodologies 
that will further add to the existing overload of work.  
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The case of Greece  
 
Currently, a curriculum reform has been initiated by the Ministry of Education, with an 
emphasis on the development of students' competencies, mathematical and scientific 
literacy. The reform also focuses on teachers' active engagement in new forms of 
didactical design and implementation, with the aid of digital technologies, students' 
engagement on project work, targeting challenge-based learning.  
 
At a policy-making level, national documents seem to prioritize the connection between 
general education and society. These documents stress the importance for students to 
be able to participate efficiently in their future social and professional activities. In 
contrast, inquiry based teaching and learning approaches are not currently part of the 
national curricula: primary, general secondary and vocational education curricula are 
structured according to the content. The new curriculum, though, which has been 
developed as part of the reform of New School, prioritizes inquiry based teaching and 
learning approaches favoring the development of students’ mathematical and science 
literacy. It also prioritizes teaching methods involving students’ project work and 
integration of technology in the teaching of mathematics and science. No explicit 
reference in relation to IBL and the world of work are evident at policy-making level, in 
relation to teachers training. The overall concept of the prospective teacher training is 
that teachers need to become aware of the main theoretical ideas on science & 
mathematics teaching and to be able to apply this knowledge in real classroom settings. 
A privileged goal is the emergence of critical-reflective teacher. The world of work is 
absent in the primary science and mathematics, while only instances of the application 
of some ideas in real life and workplaces exist, especially in secondary science 
curricula. Therefore, teachers’ training generally does not involve such aspects.  In 
vocational secondary schools, though, the world of work is more dominant in the school 
curriculum, as the intention is these students to become professionals.  

At a meso-level relating to schools, despite the policy-making rhetoric, there is no 
evidence of the connection between general schools and Industry. Visits to places that 
can support informal education are organized at all levels of education as an initiative of 
schools or particular teachers. In relation to inquiry based teaching and learning 
approaches, the schools in the country have not been committed to implement any 
policy priority. However, in the last two years a particular number of primary and 
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secondary schools have been selected by the Ministry of Education for the pilot 
implementation of the new curriculum, which has been developed as part of the reform 
New School. These schools are committed to implement the new curriculum for one 
year and they attempt to use inquiry-based approaches that are supported in the 
curriculum. In addition, in terms of teacher training, the national report indicates that 
primary education prospective teachers are more willing to adopt IBL approaches, while 
this is more difficult in the case of secondary education.  Similarly for in-service teachers 
IBL and connection of school with the world of work is beyond their classroom 
experiences (especially for the secondary teachers).  
 
At a classroom level, primary and general secondary textbooks include some open 
activities targeting students’ exploratory stance towards Mathematics and Science. 
However, they are fragmented within the textbooks and they are not considered by the 
teachers as involved in the ‘official’ part of mathematics that is tested in the final 
examinations. Thus, it depends on the teachers if such activities are implemented in the 
classroom or not. In contrast, the new curriculum which has been developed as part of 
the reform New School, is accompanied by rich materials and resources (e.g. 
exemplary activities, digital resources, scenarios for exploiting digital tools) aiming to 
support inquiry based teaching and learning approaches. Currently, students’ 
assessment does not draw on notions of inquiry based learning. However, the new 
curriculum which has been developed as part of the reform New School adopts 
formative methods of assessment taking into account skills/competencies related to 
inquire based learning.  
 
In relation to strategic aims and priorities for education, issues pertaining to equity and 
gender do not seem to be prioritized neither in the national curricula of science and 
mathematics, nor in professional development programs.  Yet, according to PISA 2009 
results for Greece, there are statically important differences between boys and girls in 
science and mathematics performance. In relation to low achievement, there is no 
evidence of such an issue in policy-making documents. Some schools offer extra 
teaching beyond the official teaching hours for low achievement students, but this 
provision is becoming more and more limited due to the economic crisis. There is also 
no evidence of how to tackle low achievement in professional development programs. In 
terms of entrepreneurship different activities have been organized from 2005 to 2009 
with the aim to promote such an aim. These include summer schools where vocational 
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students were engaged in designing business plans based on their own specialization. 
Recently, another idea has been introduced in both general and vocational education 
levels: the ‘career education’. Primary teachers and science and mathematics teachers 
in general secondary schools have no specific experience on the entrepreneurship 
issue.  
 

In short, the aims of the mascil project are similar to those of the 'New School' reform. 
However, these aims are not yet implemented in the current everyday teaching practice; 
therefore, there is a challenge for the Greek group to explore if and how the mascil 
activities can be designed and implemented within our national educational context. A 
hindering factor for the accomplishment of the mascil objectives is that despite the 
foreseen reform, the educational system remains heavily exam oriented, with 
assessment objectives being focus on content knowledge rather than the acquisition of 
skills.  

The envisioned policy-making objectives of the ‘New School’ reform in Greece, 
which are in line with the aims of the mascil project, provide a good background 
for the implementation of mascil. However the assessment methods and the lack 
of relevant to the project objectives teacher training programs (especially for 
secondary teachers) are considered barriers in the accomplishment of the mascil 
aims.  

 
The case of Netherlands  
 
Currently, all science and mathematics examination programs for senior high schools 
are being reformed, with the resulting programs starting at the national level in 2015. 
One of the main aims of renewing the single disciplines was to make them more 
coherent. All programs define common competences related to research in science. 
Pre-service and in-service teacher training programs that prepare for these reform 
programs will certainly profit from the mascil project. 
 
In relation to the macro-policy-making level, during the recent decades, various 
research projects have resulted in educational materials and strategies for implementing 
interdisciplinary teaching and use of IBL for science and mathematics. However some 
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aspects in educational reform projects in the end of the twentieth century failed and 
consequently the Ministry of Education decided to reduce their interference with 
pedagogical and didactical aspects of education. The ministry now mainly focuses on 
the core objectives of education. This accounts specifically for arithmetic and 
mathematics. For example, the ministry defined core objectives pertaining to 
mathematical skills for secondary education. Schools are at liberty to develop these 
according to their different ideologies and learning styles. 
 
At the school level, despite of all recent initiatives, a change towards inquiry based 
learning is hardly implemented in most schools. Main reasons for this are that the 
teachers lack sufficient educational materials, are not trained to use them and lack 
insight into IBL teaching methods. Moreover, in lower secondary education more 
emphasis should be put on preparing students for inquiry based learning as a 
preparation for problem based interdisciplinary teaching. In lower secondary education, 
mathematics and science are seen as distinctively separate disciplines in the 
Netherlands. Successful projects carrying out teacher training initiatives are rare. 
Efficient and effective pedagogical material for inquiry based learning, as well as 
interdisciplinary and modelling approaches are needed. Specific training as well as well-
planned dissemination is still required. In contrast, on a national level there is a strong 
collaboration between industry and vocational education.  
 
 
In relation to the classroom level, in primary education in the final exam (National Test) 
a few questions in the area of science and technology are related to inquiry learning, but 
the relation could be stronger. In secondary education this is a diverse area, school 
disciplines have different histories in more or less inquiry based assessment. Some 
schools take their own responsibility in this area (a part of the exams is the 
responsibility of the schools themselves). In vocational education Netherlands have a 
good situation that the exams are focused on work-related skills and this means that 
inquiry learning (within those specific work-oriented tasks) is part of the assessment. 
 
In terms of strategic aims and priorities for education, issues pertaining to gender do not 
seem to be prioritized at policy level, given that t situation is getting better for women in 
Science, Mathematics and Technology Education, although the trends are slow. In 
relation to low achievement, government-policy plans to implement new assessments 
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(from 2014 and onward) in secondary and vocational education in order to support the 
low achievers. The average training at the moment, in the Netherlands is not dedicated 
to those aspects, although the Primas project has made an evident difference in this 
area.  
 
In short, the national report suggest that only a small amount of teachers in the country 
is willing and able to work in new areas like inquiry based teaching. Very important to 
notice is that some individual teachers are able to work inquiry-based without support of 
professional programs. Important issues that were raised in the meeting with NAB in 
Netherlands concern the following: a) It is difficult to make the right connection between 
general secondary education and vocational education. Although general schools can 
learn from the expertise of 'the World of Work' from vocational education, there is no 
tradition in meeting each other; b) it is important to make immediate connections 
between the pre-service training teachers and what mascil is going to do in the in 
service teacher training. 
 
Evidence suggests that Netherlands have a tradition in IBL, as manifested from 
the various programs implemented on the field. However – given that aspects of 
these programs failed to achieve the expected outcomes – current policy making 
seems to be oriented towards more subject oriented objectives. Inquiry based 
learning is hardly implemented in most schools, due to lack of sufficient 
educational materials, and teachers lack of insight into IBL teaching methods. In 
addition, although general schools can learn from the expertise of 'the World of 
Work' from vocational education, there is no tradition in meeting each other.  
 
The case of United Kingdom  
 
As stated by the national report author, according to policy envisions in education 
mathematics and science should be prioritized from the point of view of ensuring a well-
qualified future workforce so that the UK is well-positioned to compete in the world 
economy. Students are to be encouraged to study mathematics and science using an 
argument that highlights the potential financial reward it may offer in future careers. 
These prioritise a curriculum that has a renewed focus on fundamental academic 
knowledge, particularly in mathematics, science and language. The rhetoric is based on 
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a call for getting ‘back-to-basics’, suggesting that students need instant recall of 
fundamental knowledge if they are ever to be well-positioned to solve problems. 

 

The report also states that there is in general no emphasis on vocational education or 
connecting compulsory education, at both primary and secondary levels, with the world 
of work. This is reflected not only in the school curriculum, but also in structures of 
schooling in which, in general, there is no provision of vocational schools (although 
exceptions are emerging and are discussed below). In addition, in relation to science 
and mathematics curriculum, there is an emphasis on content knowledge, while the 
development of skills and competence relevant to inquiry based learning is also evident. 
Furthermore, a rich bank of materials for teachers’ and students uses has been 
developed during the previous years, both in regards to inquiry approaches and making 
connections with the world of work. According to the author, the lack of connectivity 
between school learning in mathematics and the sciences is not due to lack of 
resources, rather it is because of all the other policy priorities that value academic 
education above all else. In relation to “trainee teachers” the focus is very much on day-
to-day classroom practice and the school as a work place.  The predominant focus of 
school experience for trainee teachers concerned the pragmatics of ‘teaching and 
implementation of national policies rather than those aspects of pedagogy, reflection 
and critical analysis’.  

In short, as this report highlights there is much policy change at present, across all 
aspects of the governance of education: school systems, structures and governance, 
curriculum and qualifications, initial teacher and continuing teacher education. Policy 
change in any one of these areas might provide sufficient challenge for the 
implementation of a project such as mascil that seeks to bring about change in the 
learning experiences of pupils in mathematics and science. With change across all 
areas at the same time the challenge is potentially immense. On the other hand at a 
time when everything ‘is up in the air’ there is also the potential to find new ways of 
working that exploit as far as possible new potentials for change and improvement.  

 

There is much policy change in United Kingdom at the time across school 
systems, structures and governance, curriculum and qualifications, initial teacher 
and continuing teacher education, with a renewed focus on fundamental 
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academic knowledge. With change across all areas at the same time the 
challenge for the mascil project is potentially immense. 

 

 
The case of Spain 
  
In Spain, it is expected that a new change in the curriculum will take place within the 
next year. The new curriculum will be competency-oriented. According to the authors’ 
analysis, the national curriculum is quite supportive for an IBL orientation to the teaching 
of mathematics and science. Also, from the perspective of the educational law and 
official curriculum, there are not significant barriers for connecting mathematics and 
science with the world of work.  Yet, when coming down to what actually happens in the 
classroom, the authors see major challenges. Despite the positive orientation of the 
national/regional curriculum, they identify two major obstacles that should be 
considered: On the one hand, the inertia in the teaching practices (pedagogies) used by 
teachers. On the other hand, when the new assessment system will be introduced it will 
probably affect how mathematics and science are taught. If the assessment is not IBL-
oriented (and probably this will be the case), it might become an obstacle for mascil 
aims. 
 
The report also states that a kind of orientation and articulation between school and the 
world of work is evident in the curricula; however it is not clear whether they are having 
a significant impact, because these subjects are not offered in every secondary school, 
and because all the students do not take them. Vocational Studies are continuously 
prioritized in Spain from the national/regional governments, and that they are 
continuously under reform. However, these reforms fail in enhancing connections 
between general education and vocational contexts. In terms of assessment, we 
already explained the existence of regional diagnostic tests, which are mainly oriented 
towards the use of mathematics/science in daily life contexts (application). Sometimes 
these contents can be related with the world of work, but this is just because some 
professional contexts might be considered to belong to students’ daily life, and not 
because there is an explicit aim in connecting mathematics and science with the world 
of work. 
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In relation to teacher training, considering that orientations for prospective teacher 
training are quite general, according to the authors there are not obstacles for the 
inclusion of IBL and connections between mathematics/science and the world of work 
Moreover, considering that teachers should be trained to deliver the existing curriculum, 
which is quite supportive with IBL methodologies, we think that there is a real chance for 
mascil to have a positive impact in the system.  
 
In Spain, there are no obvious obstacles for the inclusion of IBL and connections 
between mathematics/science and the world of work in teacher training 
programs, considering that teachers should be trained to deliver the existing 
curriculum. Yet, when the new assessment system will be shortly introduced it 
will probably affect how mathematics and science are taught; If the assessment is 
not IBL-oriented (and probably this seems to be the case), it might become an 
obstacle for mascil aims. 
 
 
The case of Cyprus  
 
Cyprus educational system is currently under reform. This reform covers all school 
subjects and all education levels, besides vocational education. However, there are no 
foreseen changes with regard to making mathematics and science education a priority.  
As stated in the report, in 2011, the Ministry of Education of Cyprus introduced the New 
Curriculum for public schools in Cyprus, with a new agenda - the emphasis shifting from 
the acquisition of important skills and knowledge to the development of children’s 
Critical Mathematics and Scientific Literacy. It is a change of paramount importance. IBL 
is clearly promoted in curriculum texts and also in the developed teacher and student 
materials. However, similar like in other countries, no time has been allocated for the 
suggested ‘discoveries’ and ‘explorations’ promoted in the mathematics and science 
curricula. The latter, in conjunction with the limited teacher training, is expected to 
restrain teachers from adopting a more contemporary, IBL based approach in their 
teaching. The problem mentioned above is even worse at the upper secondary level, 
when students are prepared to take the national examinations for entering the 
universities in Cyprus and Greece (similar with students taking the GCE and TOEFL 
exams). A strong emphasis on the procedural knowledge, in both mathematics and 
science, is a crucial component in mathematics and science teaching and learning.   
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At a policy making level, there is no actual connection between the general education 
and the world of work, and therefore this ‘connection’ is not a priority in policy 
documents. Further, there is no connection between schooling and the world of work in 
terms of aims and objectives of science and mathematics education. In contrast, policy 
documents, accompanying the new curricula (currently under reform) promote the use 
of inquiry based learning and teaching in both mathematics and science. 
 
At the school and classroom level, there are not any actual connections at the primary 
and lower secondary school level. Connections, if any, take the form of ‘informal links’ 
between schools and providers of informal education. Similarly, there is no connection 
between schooling and the world of work in relation to science and mathematics 
assessment. Assessment in both subjects is structured around core (pure) concepts 
from mathematics and science, with no connection to actual problems/world of work. At 
the vocational school level, written examination is the almost same like in lower 
secondary school. Furthermore, especially in secondary school time constrains struggle 
IBL related approaches. with regard to national assessment (especially in high school), 
there are not any IBL related activities and tasks in national assessment tests and 
therefore all related factors (teachers, students, parents, policy makers) usually expose 
negative attitudes towards IBL related activities. On the other hand, the lack of national 
assessment in elementary school makes it more feasible to adopt and implement IBL 
teaching and learning approaches in Mathematics and Science.      

 
A major barrier towards the implementation of the mascil objectives in Cyprus in relation 
to secondary education is the exam oriented system which does not asses skills relating 
to IBL and the world of work.  
 
 
The case of Norway  
 
In Norway, there is currently a reform on teacher education mainly aiming at enhancing 
teachers’ subject knowledge, their teaching skills and their social/cultural competence.  
 
In relation to wider policy perspectives, policy documents state that the connection 
between schooling/teaching and industry should be strengthened, and teaching should 
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be made more relevant for students. Priority is also given to inquiry based methodology 
both in sciences and mathematics.  

At a school and classroom level though, it seems that teachers find it hard to adjust to 
the propositions. Teachers do not necessarily have the skills to use IBT in the 
classroom, as it demands not only methodological skills but also subject knowledge and 
confidence in one’s own subject knowledge. The lack of subject knowledge in the 
natural sciences is therefore a common challenge and an obstacle for the use of IBST 
in the classroom. Norway have no subject specification requirements for teaching 
science education at primary and lower secondary level.  

In relation to teacher training, there is an ongoing discussion about the balance of time 
spent at teacher Education College as compared to time spent in school, and how much 
time/years spent on subject specialization (i.e. pure science or mathematics) as 
compared to mathematics or science didactics (education), or even general education. 
With the introduction of the new teacher education programme from 2010 for primary 
and lower secondary education these programs are expected to strengthen teachers’ 
subject knowledge and teaching skills in the subject area. However, in which ways 
these changes will influence the teaching strategies (of new teachers), in particular with 
respect to IBST, is not clear. Teacher education institutions have for a long time tried to 
influence student teachers’ views and practices, but it appears that as soon as student 
teachers are immersed into school life, as novice teachers, they lose confidence and 
conviction to promote and practice new approaches. Often experienced colleagues are 
not supportive of ‘new interventions’ and help novice teachers to ‘align’ their practices 
with that of colleagues- hence no prolonged influence of IBST. 
 

There is a general conductive context in Norway for the implementation of the 
project and for the achievement of the mascil objectives. Constrain towards this 
aim is regarded the lack of teacher confidence in their subject knowledge, rather 
than lack of inquiry teaching skills. Schools and teachers resistance towards 
change represents another constrain.  
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The case of Romania  
 
As stated by the authors of the national report, in national policy making documents 
there is no evidence of connecting the general education and the world of work. This 
connection is not even prioritized at the level of vocational education, the contents for 
these types of classes (e.g. art classes in upper primary, grades 5-8) is the same as in 
any other classes. In addition, there is evidence that neither IBL is prioritized, nor that 
the teacher training is a priority in Romanian policy orientation.  
 
At the school and classroom level, it is further stated by the report authors that there are 
no support materials for connecting the world of work and general or vocational 
education at the level of mathematics and science, the assessment is the same for all 
categories of students and the teaching methods are not significantly different in 
vocational and in theoretical schools.  Furthermore, the assessment is completely 
against IBL. According to the report, the mascil project needs a series of materials that 
fits the national curriculum and the aims of the projects,  is not too far from the existing 
teaching tradition and helps the teachers to understand how they can better facilitate 
the learning of their students by using these materials. This seems to be a very difficult 
task both on the level of general and secondary education. 
 
In the current situation in Romania, IBL and connections between schooling and 
the world of work are not supported at all levels of systemic structure. Major 
constrains for the realization of the mascil project are considered: the lack of 
relevant policy orientations; the lack of appropriate teacher training; assessment 
methods and support materials that do not support such initiatives. 
 
 
 
The case of Czech Republic  
 
Currently, a reform of the education system is taking place in the Czech Republic. The 
changes relate to wider policy perspectives (macro level), school level (meso-level) and 
classroom level (micro-level), and are evident in the following lines.  
  

http://www.mascil-project.eu/


 

 
 

410 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

In relation to wider policy perspectives, new curricular documents for primary and lower 
secondary education include the field of “Man and world of work”. In curricular 
documents the call for inquiry-based methods have appeared, but only generally 
mentioned for the time being. Indeed, inquiry based teaching and learning approaches 
are prioritized in policy making national documents on general level only, without 
concrete explanation and comments in examples and expected competences. 
Consequently, the national curriculum prioritizes inquiry based teaching and learning 
approaches, in general and in specific in science and mathematics subjects, on primary, 
general secondary and vocational education, but unfortunately, rather on general level, 
without concrete explanation and comments in examples and expected competences. 
Regarding professional development, teacher training on IBL has become the main 
policy priority. Although such an orientation is being declared in educational documents 
on all levels, it is hardly implemented in practice.  
 
At the school level, there seem to be only sporadic relations between general education 
and industry, mostly in the form of joint projects or sponsoring (funding), both in the field 
of formal and informal education. Direct relation between the vocational schools and 
industry does exist.  The extent to which schools implement policy priorities in relation to 
inquiry based teaching and learning approaches is not large, in general and in specific 
in science and mathematics education at all educational levels. In relation to teacher 
training, overall concept of prospective training includes both the theoretical background 
and topics connecting school and the world of work, on all levels of the education 
system. The main teaching method is active learning; the IBL is on start point. 
 
At the classroom level, the evidence in science and mathematics curricula of the 
connection between schooling and the world of work in terms of content has not been 
applied to sufficient extent.  Assessment of skills/competences in science and 
mathematics in relation to the world of work in general education has been developed to 
a low degree only. Inquiry teaching methods are rather applied as predominant teaching 
methods in vocational schools in professional subjects. Regarding the nature of 
students’ assessment in vocational schools, mostly traditional approaches are evident.  
In addition, there is a lack of curriculum support materials for science and mathematics 
education that support inquiry based teaching and learning approaches. Existing 
materials are mostly outcomes of projects focused on innovations. As for the nature of 
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students’ assessment in relation to inquiry based teaching and learning in science 
education, there exist hardly any.  
 
Gender specific issues are not prioritized in policy making documents and the national 
curriculum in the Czech education system. The gender specific issues are part of 
teachers’ professional development - mainly in the group of pedagogical and 
psychological subjects, which cover approx. 20 % in teachers´ preparation. The training 
in IBL approaches takes into consideration gender differences in terms of interests, 
learning styles, motivation, on all school levels In contrast, low achievement issues are 
prioritized in policy making documents and the national curriculum in your country. 
Teachers’ professional development cover issues on how to tackle low achievement in 
selected chapters from general pedagogy and partly in field didactics focusing on a 
subject in question. In addition, the entrepreneurship education is declared in main 
curricular objectives (trends) on all levels of the education system but the concrete 
implementation is missing. Explicitly professional development and training is not 
provided to teachers neither in the content covering issues on entrepreneurship 
education, nor in training in IBL approaches including aspects of entrepreneurship 
education.  
 
In the Czech Republic, the national educational context seems to provide more 
hindering than supportive factors for the implementation of the mascil project. 
Although the aims of the mascil project are obvious in the policy making level 
according to current educational reform, they are not reflected in school and 
classroom practice.  
 
 
The case of Turkey  
 
In Turkey, the science and maths curricula have been very recently changed. Important 
features of the new curricula are that they intend to promote the use of inquiry based 
education as well as alternative assessment strategies. The envisioned policy-making 
objectives of the reform, which are in accordance with some of the aims of the mascil 
project, provide a good background on the field for the implementation of project. 
However, in relation to teacher training, faculties of education in Universities (which are 
the main providers of in-service and pre-service teacher training) are planned to close 
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down. This raises questions on whether teacher training is a priority of educational 
policy making and is considered as a barrier for the accomplishment of the mascil aims.  
 
In relation to wider policy perspectives, the connection between general education and 
the world of work is mentioned and emphasized in the national curriculum. Inquiry or 
elements of inquiry are also mentioned, to different degrees, in the primary and 
secondary maths and science curricula. It should be mentioned that IBL approaches are 
prioritized more in science and maths than in other subjects. However, in regard to pre-
service teacher training there is no explicit reference to objectives relating to IBL and 
connections between schooling and the world of work: Prospective teachers’ training 
mainly aims to train teachers to have key concepts in mathematics and science, as well 
as pedagogical content knowledge.  This is also the case for in-service teacher training, 
which seems to be highly subject-oriented.  
 
At school level, it should be mentioned that although the curriculum encourages schools 
connection to industrial sites, in practice it is hardly implemented. In addition, no 
connections between vocational school system and general schools are evident. This is 
also the case in relation to IBL: emphasis is given in the curricula on the implementation 
of IBL methods; however this is not reflected in school practice.  The reasons for such 
diversity are mainly teachers’ lack of training in the new curricula, teachers’ resistance 
to apply change in teaching methodology and their limited knowledge about how to 
mediate students’ actions and how to design and implement inquiry activities.  
 
At a classroom level, activities are mainly driven by the national exams and the type of 
assessment, which do not currently encompass issues relating to IBL skills and skills 
relating to the world of work. Although the new national curricula make provisions for 
such type of assessment, teachers and parents seem reluctant to implement new types 
of assessment. As such, IBL activities are rarely implemented in the classrooms. 
Another reason for this is that science and mathematics curricula are not accompanied 
with a teacher’s guidebook. Teachers have not given enough resources how to 
implement the activities, while there is lack of assessment tools that draws on notions of 
inquiry based learning.  
 
In relation to issues pertaining to general educational aims, the policy documents and 
the curricula state that gender inequalities should be tackled; however, no explicit 
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specification on how to accomplish such a goal is made. This is also the case in relation 
to low achievement. In contrast, entrepreneurship education seems to be of priority in 
Turkey and such a subject is being implemented in lower secondary level since from 
2009.  
 
In summary, new curricula seem to prioritize aims relevant to the ones of the mascil 
project. Since the new science and mathematics curricula promote the use of inquiry 
based education, teachers are expected to be willing to learn more about IBL. This is an 
advantage for Turkish partners to get teachers attention to the projects and disseminate 
the mascil. A possible constrain for the implementation of the project though, is that  at 
the moment teachers often have limited knowledge about how to mediate students’ 
actions and how to design and implement inquiry activities. So, even though inquiry is 
mentioned in the curricula, the extent of its application in real practice is questionable. In 
addition, teacher training programs in Turkey are too short to make an impact. Due to 
short periods of training without any reflection afterwards, there is no evidence on the 
effectiveness of such training. A series of teacher professional development sessions 
over a time period would be more effective; such an approach used in the mascil project 
is recommended to be more beneficial. In relation to the connections among general 
education, vocational education and the world of work are not as strong as intended; 
therefore, the mascil project could stimulate the interactions among them.  
 
Recent changes in the Turkish science and mathematics curricula are relevant to 
the mascil objectives; yet, these are not currently reflected in school and 
classroom practice. Some constrains for the implementation of the mascil project 
involve: the lack of policy prioritization of teacher training; assessment methods 
that do not support such initiatives; teachers and parents reluctance to accept 
assessment methods that relate to IBL and world of the work skills.  
 
 
 
The case of Lithuania  
 
Changes in the primary and secondary curricula have recently taken place in Lithuania 
mainly focusing on expected students’ achievements and teaching methods. The 
student’s achievements are described in terms of attitude, skills, knowledge and content 
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understanding, while the IBL methodologies are explicitly suggested to be implemented 
in the classrooms.  
 
At the policy making level, the connection between general education and the world of 
work is not a priority; yet, the Lithuanian educational system provides conditions for 
students to acquire skills relating to the world of work by attending additional activities 
after compulsory lessons. Implicit reference about connecting schooling and the world 
of work can also be found in primary curricula. In contrast, IBL is explicitly prioritized in 
national curricula. Despite this, both for pre-service and in-service teacher training 
programmes there is no explicit reference to IBL as a programme objective. This is also 
the case in terms of schooling and the world of work, with an exception to vocational 
education.  

 

At the meso-level regarding the way policy envisions are reflected in schools,  
vocational schools are the main providers of education linking schooling with the world 
of work. General schools are mainly oriented towards preparing students for the 
national exams, which are subject knowledge oriented. Based on this, it is not a surprise 
that no reference is made in the Lithuanian National report about formal or informal 
initiatives connecting schools with industries. In relation to the degree to which schools 
are in support of IBL, there seems to be a diversion between the official positioning and 
reality: in practice schools seem to be mainly exams oriented, in which the acquisition of 
IBL skills is not an issue. Despite this, exceptional cases in school level do exist.  

 

The existing situation in terms of the schools is reflected at the micro-level of classroom 
practice, where the acquisition of subject content knowledge seems to be the main 
focus in accordance to the objectives of the national exams.  

 

In relation to strategic aims and priorities for education, issues pertaining to gender 
inequalities are evident at the policy making documentation but are not prioritized. Yet, 
teacher training in IBL approaches takes into consideration gender differences in terms 
of interests, learning styles, motivation .Teachers’ professional development also cover 
issues on how to tackle low achievement, while training in IBL approaches makes 
specific reference to students who under perform. Finally, national strategies and 
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initiatives addressing the implementation of entrepreneurship education in general 
education both at primary and secondary level are evident.  

 

In short, the national educational context seems to provide more hindering than 
supportive factors for the implementation of the mascil project. Although the aims of the 
mascil project are obvious in the policy making level, they are not reflected in school 
and classroom practice. The reasons evoked are a combination of teacher training 
practices, the assessment orientation and the existing materials used in the classrooms, 
which make school and teachers resistant to the envisioned changes.  

 

A lack of consensus between the policy views and actual practices in terms of the 
aims of mascil project indicate that there are more hindering than supportive 
factors for the implementation of the mascil project in Lithuania. The main 
constrain towards this aim seem to be the national exam system which is subject-
knowledge oriented, and in which the acquisition of IBL skills and skills relating 
to the world of work is not an issue.  

 

 
The case of Austria  
 
According to a new law published recently, changes in the teacher education system 
are planned to be implemented in the near future in Austria: a master's degree will be 
required for all teachers and training dedicated to develop and improve in –service 
teachers’ subject knowledge and pedagogical content knowledge will be provided. The 
new law also plans an induction phase after the bachelor's study, for newly recruited 
teachers. Changes in the curricula for the New Secondary School are also foreseen, 
and each subject in sciences is expected to be taught separately. Changes in the 
assessment have already taken place focusing on competence-oriented examination.  
 
At the wider policy-perspective level, many initiatives on science and mathematics 
education with partial political support have been established in the country and indicate 
that -at this level- science and mathematics education is prioritized. In relation to the 
connection between schooling and the world of work, in primary, general secondary and 
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vocational curricula, the importance of students’ preparation to the world of work is 
explicitly stated. This is also the case regarding science and mathematics curricula and 
IBL in primary level, given that inquiry-based and discovery-based learning is explicitly 
mentioned within the general teaching principles. Yet, in secondary general schools 
inquiry based learning only appears in the section for the Gifted and Talented Students, 
while no explicit reference is made in the vocational curricula. In relation to pre-service 
and in-service teacher training and professional development, the new law published 
recently indicates that the field is prioritized at a policy-making level. The changes seem 
to be mainly oriented towards teachers’ acquisition of scientific qualifications. It is also 
worth noticing that while in the past the pedagogical institutes were responsible for 
providing professional development courses, according to the new law Science and 
Mathematics departments in Universities will be also eligible.  
 
At a meso-level regarding the way the national policies are implemented at schools, 
mathematics is prioritized in all curricula as a main subject, in contrast to sciences, 
which are regarded side-subject and for which less teaching time is provided. Wider 
policy perspectives regarding the connection of schools and the world of work also 
seem to be in accordance with school practices, given that a number of initiatives of 
general school organizing events for connecting schooling and industries are provided 
in the National Report of the country. In relation to IBL, there are attempts to apply 
explicitly inquiry-bases learning methods in the courses teacher education; however 
whether school practices at the moment are oriented towards IBL methodology is an 
open question.  
 
At the micro-level relating to classrooms, standardized tests that have recently been 
introduced are expected to influence the way mathematics is taught in schools. These 
tests are mainly competence-oriented, and are supported by new textbooks which are 
more IBL oriented. Although currently, there is no evidence that students’ assessment is 
influenced by IBL methods, the new standardized and competence-oriented 
examination is a first step towards this direction.  
 
In relation to issues pertaining to strategic aims and priorities for education in Austria, 
both general and vocational curricula explicitly state the promotion of gender equality as 
a goal. Within current teacher education curricula, gender specific issues are also 
mentioned and respective courses are offered. Several programs are implemented 
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aiming to encourage girls pursue science and mathematic careers. In contrast, in 
relation to low achievement no initiatives explicitly tackling the issue in science or in 
mathematics are reported. Yet, low achievement in Austria is an issue especially for 
students from a migrant or low socio-economic background. In terms of 
entrepreneurship education, it is highly prioritized at policy making level and is evident 
at primary, general and vocational curricula.  
 
In summary, the national educational context seems to support the implementation of 
the mascil aims.  Due to a new structure of the prospective teacher's education, an 
integration of the aims of the mascil project to the new curricula of the prospective 
teacher's education is possible. The new standardised test in mathematics education is 
considered a first step towards assessing IBL skills and competences, while materials 
supporting IBL in classrooms are available. Connections between schooling and the 
world of work -in all systemic levels of science and mathematics education- are evident. 
Yet whether current school practices are oriented towards IBL methodology is an open 
question.  
 
 
The national educational context of Austria provides mainly supportive factors 
for the implementation of the mascil project, in the dimension of connecting 
schooling and the world of work.  In the area of supporting IBL methodologies, 
despite being prioritized in educational policies, the degree to which such 
methodologies are practically being implemented in classroom level is an open 
question.  
 
 
The case of Bulgaria  
 
In Bulgaria, the educational system is currently undergoing reforms towards educational 
paradigms meeting the objectives of the mascil project in relation to the use of IBL 
approaches and the connection between schooling and the world of work. A new law for 
the regulation of the entire educational sphere is being introduced, including the 
educational structure, the curriculum and the syllabus. Despite the foreseen changes, 
though, the current situation in science and mathematics education is far from 
supporting such aims, at all levels of the educational systemic structure. As such, there 
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seems to be a cultural educational background that is very likely to make the foreseen 
changes been implemented slowly, with various implications for the accomplishment of 
the aims of mascil.  
 
Indeed, at the moment and at the wider policy-perspective level, Inquiry Based Learning 
(IBL) approach is not explicitly pointed as a goal or priority, as evident in national policy 
making national documents. Yet, implicitly, IBL is recommended as a means for 
achieving some of the goals of education in the country. Similarly, the connection 
between the general education (both primary and secondary) and the world of work is 
not prioritized. As evident in the national curriculum, such a connection is indirect and 
can be found in some school subjects, while a more direct connection, elevated in 
certain sense to a priority, could be observed in the vocational schools. Currently, 
discussions at a policy level on how to enhance the connection between general 
education and the world of work take place. In relation to pre-service and in-service 
teacher training and professional development, the main focus remains to teachers’ 
acquisition of the basic content knowledge of the corresponding scientific field. 
Acquiring knowledge about pedagogy and subject didactics is also considered, yet no 
explicit reference to inquiry methodologies and methods to connect subject and the 
world of work is made.  
 
At a meso-level regarding the way the national policies are implemented at schools, it 
should be pinpointed that in the current syllabus the number of hours for mathematics 
has been reduced on the account of hours for Information Technologies (IT); yet, 
prioritized IT is considered to be related to mathematics. The systematic use of IBL 
methods is not widely supported at a school level, but there are schools and teachers 
(both in primary and secondary school level) who use active learning/teaching on 
regular basis. Such teachers have been educated and encouraged to use IBL in the 
frames of a number of European projects, providing a good opportunity for the selection 
of “multipliers” within the project. In relation to schooling and the world of work, 
connections are most evident at vocational schools. In general schools, there are 
connections between general schools and the providers of informal education, initiated 
both by schools and by the providers of informal education on voluntary base. Yet, the 
prevailing connections are short-term ones. As for IBL approaches, they are used by 
some schools or individual teacher on their own initiative and the good practices are 
spread at seminars, conferences, specialized educational journals or materials 
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published in the frames of international educational projects. Finally, it terms of teacher 
training it should be mentioned that there are no special provisions for newly recruited 
teachers, while the professional development of teachers is voluntary, with intensives 
relating to the salaries.  The level of teachers’ motivation to participate in professional 
development courses is an issue and should be seen in relation to wider societal 
perceptions, according to which the profession of the teacher is not regarded highly 
prestigious.   
 
At the micro-level relating to classrooms, a major obstacle preventing teachers for 
adopting IBL methods is assessment: in Bulgarian schools the methods of assessment, 
remain unchanged and focused on the classical way of teaching and learning science 
and mathematics. This is also the case in terms of connecting the subject with the world 
of work, given that the assessment of skills/competences in science and mathematics 
within the general education is rarely related to the world of work. In addition, resources 
and especially textbooks do not provide explicitly IBL activities. Although some 
materials have been developed mainly as an outcome of European projects, the way 
that are mainly used in classrooms by the teachers is likely to done in an inadequate 
manner leading to poor practice in reality, given that the majority of teachers has not 
received  relevant training.    
 
Finally, in relation to issues pertaining to strategic aims and priorities for education in 
Bulgaria, gender specific issues are not prioritized both in policy making documents and 
in the national curriculum in Bulgaria. Yet, significant differences in terms of 
achievement between boys and girls do exist, with the boys outperforming both in 
mathematics and sciences. In contrast, to reduce the number of low achieving students 
at school age is highly prioritized, both at policy making level and the level of actual 
implementation. This is also the case in terms of entrepreneurship, given that, there is a 
subject Entrepreneurship in both vocational and non-vocational schools.  
 
The current educational situation in the county has various implications in terms of the 
accomplishment of the aims of the mascil project. As stated in the national report, the 
aims of the mascil project are implicitly present in terms of policy making, but are not 
prioritized enough. Although there is an understanding among many teachers about the 
possible gains offered by IBL, and many educational policy makers share and express 
ideas close to IBL, the latter is not recognized and promoted enough in the official 
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documents.  In addition, the lack of enough curriculum supporting materials which are 
suitable for application of IBL methods mainly in vocational education could be an 
obstacle for the accomplishment of the mascil objectives. In this respect the Bulgarian 
mascil team relies on the experience and the good practices of the project partners as 
well as on the development, within the frame of the Project, of new educational 
resources tuned to the specifics of vocational schools.  The assessment methods that 
do not take into account skills and competences in relation to IBL and the world of work 
in schools is also a major issue, as it reflects actual teachers’ practices.  
 
 
Despite foreseen changes in the Bulgarian science and mathematics education, 
which are in line with the mascil objectives, the current situation is far from 
supporting IBL and connections between schooling and the world of work at all 
levels of systemic structure. Major constrains for the realization of the mascil 
project are considered: the lack of relevant policy orientations; the lack of 
appropriate teacher training; assessment methods and support materials that do 
not support such initiatives. Under such a background, resistance to the foreseen 
changes is likely to take place.   
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3. Recommendations 

As evident in the previous section, the basic level analysis of the 13 national reports of 
the consortium countries resulted to a first set of conclusions relating to the changes 
required to support the Inquiry- Based Learning approaches in vocational contexts in 
each country. These conclusions lead to a first set of recommendations for a most 
successful implementation of the mascil project in the various contexts of the 13 
countries. Following the analysis conducted for each national report, the 
recommendations are structured in three levels, the macro-level (policy making), the 
meso-level (schools and institutes) and the micro-level (classrooms), and are presented 
below.   
 
Macro-level (policy making)  
 
At the national policy level (macro-level) there seem to be a rather conducive context for 
the implementation of the mascil project. In the vast majorities of the countries, which 
are under educational reforms, the most recent policy envisions regarding the teaching 
of mathematics and sciences meet the goals of the project. The fact that the aims and 
purposes of mascil are strongly prioritised in policy documents and curricula of primary 
and secondary education provides a strong advantage for the project, as it can build on 
all these values. However, attention should be turned to three points. One is that the 
national educational background and cultures should be taken into account, given that 
the great variations that exist in different countries indicate that different hindering 
factors for the implementation of mascil exist. On the other hand, attention should be 
turned on the cased of countries that have a tradition on implementing activities relating 
to IBL and connecting schooling and the world of work (for example Austria and 
Netherlands). It is worth noticing that in these cases there seem to be policy orientations 
towards more content-based objectives. Feedback from policy makers during 
workshops that are planned to be conducted within mascil will provide elaborations on 
the reasons for such an orientation, as well as recommendations for making changes 
efficient. Finally, attention should be turned to the fact that policy envisions regarding 
the teaching of mathematics and sciences as evident in policy documents are not 
always in accordance will policy orientations regarding teacher training. Indeed, in many 
countries objectives regarding the support of IBL and connections between schooling 
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and the world of work may be evident in national policy documents, yet they are not 
prioritized as a goal in teacher training programmes, at a policy level. It is an opportunity 
for mascil to built bridges between wider policy orientations and professional 
development policy envisions becomes apparent.  
 
There is a rather conducive context regarding national policies, providing an 
advantage for the implementation of the mascil project. Attention, though, should 
be turned to the great variations that exist in the countries in relation to cultural 
educational background, as well as to country cases with long tradition on IBL 
which seem to move to subject-oriented policy objectives. The incompatibility 
between policy orientations as evident in policy documents and the priorities in 
teacher training programmes provides an opportunity for mascil to build bridges 
between what is envisioned in general and how it can be implemented in practice.  
 
 
Meso-level (schools) 
 
There is a variety of school organisation from one country to another, as well 
differences in school organisation within the same country. As such, the conditions of 
implementation vary, requiring local adaptation of the general framework of the project. 
The analysis of the national reports also indicates that in many countries policy rhetoric 
and official positioning in relation to IBL and connecting schooling with the world of work 
hides another type of reality. In many countries, there is strong evidence that IBL 
oriented teaching is not incorporated in the school culture, while connections between 
general schools and the world of work, industries, vocational education are not schools 
priority. Schools’ culture seems to be resistance to change; this is particularly 
challenging for the expected impact of the mascil project.  Careful and in-depth analysis 
of different parameters pertaining to school culture will benefit the successful 
accomplishment of the project objectives and its expected impact.  
 
Despite the fact that educational policies support IBL and connections between 
schools and the world of work, school cultures in many countries do not seem to 
support such changes. In depth analysis of different parameters pertaining to 
school culture will benefit the successful accomplishment of the project 
objectives. In addition, local adaptation of the general schema of the project may 
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be required due to variations in school organization and orientation among the 
various countries.  
 
 
Micro-level (classrooms) 
 
Traditional teaching focusing on the transmission of content knowledge seems to 
dominate everyday classroom practice in many countries of the consortium. In addition 
connections between schooling and the world of work are mainly conducted as extra-
curriculum activities and remain to the disposal of teachers. The reasons evoked vary 
from one country to another; however, they seem to be a mixture of the following, with 
different weight depending on the national context.  One reason concerns the pre-
service teacher training that has been provided in the previous years, given that 
envisioned changes towards more IBL methods and skills pertaining to world of the 
work are recent. Another reason relates to the lack of corresponding materials and in 
some cases lack of guidelines for teachers for successful IBL implementation. The 
exam- orientation of many educational systems with subject-oriented assessment 
objectives is also an issue. Last but not least, there seem to be a reluctance to 
implement classroom activities towards such aims, not only from the part of teachers 
but also from parents. This last remark makes evident that for successful 
implementation and goal accomplishment of the mascil project, teacher professional 
development should be accompanied with the actual engagement of parents, something 
that represent a real challenge for the mascil project.  
 
Neither IBL nor connections between schooling and the world of work are of 
dominant classroom practice in many countries of the consortium. It is a big 
challenge for the mascil project to have an actual impact at this level. Suitable 
teaching training activities, recourses and teacher guidelines that are planned to 
be implemented within the project, will surely provide a ground for change. These 
should in parallel though accompanied with measures for motivating and for 
engaging not only teachers, but also parents who seem to be reluctant to accept 
changes.    
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These recommendations provide some general guidelines in order to inform the 
consortium for most successful implementation of the mascil project and were based on 
a first level analysis of the national reports. The cross-national report analysis planned 
to be conducted in the following phase within WP2, will allow the provision of further 
recommendations on the changes required to support the implementation of IBL in 
vocational contexts, mainly aiming to inform policy makers in each country.  
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Actieplan Basis voor presteren. (2011) (pp. 15). Den Haag: Ministerie van Onderwijs, 
Cultuur en Wetenschap. 
 
Actieplan Beter presteren. (2011) (pp. 15). Den Haag: Ministerie van Onderwijs, 
Cultuur en Wetenschap. 
 
Cheetham, G., & Chivers, G. (1996). Towards a holistic model of professional 
competence. Journal of European Industrial Training, 20, 20-30. doi: 
10.1108/03090599610119692 
 
Eijkelhof, H., & Krüger, J. (2009). Improving the quality of innovative science teaching 
materials. Paper presented at the ESERA, Istanbul. 
 
Geraedts, C., Boersma, K. T., & Eijkelhof, h. (2006). Towards coherent science and 
technology education. Journal of Curriculum Studies, 38(3), 307-325. doi: 
dx.doi.org/10.1080/00220270500391589 
 
Inspectie Van Het Onderwijs (1999). Werk aan de basis. Evaluatie van de 
basisvorming na vijf jaar [Laying the foundation. Evaluation of the basic curriculum in 
junior-secondary education after five years]. Utrecht, The Netherlands: Inspectie van 
het Onderwijs. 
 
Jansma, F. (2005). Changing views on professionalism. Moving into the 21st century, 
changing views on professionalism. Available online at 
http://www.bekwaamheidsdossier.nl/cms/bijlagen/Changing_views_on_professionalis
m.pdf (accessed at June 15, 2010)  
 
Ministry of Education, Culture and Science (2007). Teachers Matter: Strong 
Foundation for the Future. The Ministry of Education, Culture and Science, The Hague. 

http://www.mascil-project.eu/


 

 
 

437 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

Available online at: 
http://www.rijksoverheid.nl/documenten-en-
publicaties/brochures/2007/11/01/actieplan-leerkracht-van-nederland.html (accessed 
at August 15, 2013). 
 
Prins, G. T., Vos, M. A. J., & Pilot, A. (Eds.). (2012). Leerlingpercepties van onderzoek 
& ontwerpen in het technasium. Utrecht: Faculty of Sciences, Freudenthal Institute. 
 
Tempelaar, D. T., Schim van der Loeff, S., Gijselaers, W. H., & Nijhuis, J. F. H. (2011). 
On Subject Variations in Achievement Motivations: A Study in Business Subjects. 
Research in Higher Education, 52(4), 395-419. doi: 10.1007/s11162-010-9199-7 
 
Van de Grift, W. (2009). International Comparative Analysis of Learning and Teaching 
in Math Lessons in Several European Countries. Utrecht: Inspectie van het onderwijs. 
 
Van der Sanden, J. M. M., & Teurlings, C. C. J. (2003). Developing competence during 
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http://udir.no/upload/larerplaner/generell_del/Core_Curriculum_English.pdf 
  
The Mathematics curriculum in English: 
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Curriculum for 9th grade (mathematics); Ministry of Education and Research - National 
Council for Curriculum; Bucharest, 2009-stil valid.  
http://www.edu.ro/index.php/articles/curriculum/c556+588++/ 
 
Curriculum for 10th grade (mathematics); Ministry of Education and Research - National 
Council for Curriculum; Bucharest, 200-stil valid.  
http://www.edu.ro/index.php/articles/curriculum/c556+588++/ 
 
Curriculum for 11th grade (mathematics); Ministry of Education and Research - National 
Council for Curriculum; Bucharest, 2006-stil valid.  
http://www.edu.ro/index.php/articles/curriculum/c556+588++/ 
 
Curriculum for 12th grade (mathematics); Ministry of Education and Research - National 
Council for Curriculum; Bucharest, 2006-stil valid.  
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Curriculum for 9th grade (physics); Ministry of Education and Research - National 
Council for Curriculum; Bucharest, 2004-stil valid.  
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Curriculum for 10th grade (physics); Ministry of Education and Research - National 
Council for Curriculum; Bucharest, 2004-stil valid.  
http://www.edu.ro/index.php/articles/curriculum/c556+588++/ 
 
Curriculum for 11th grade (physics); Ministry of Education and Research - National 
Council for Curriculum; Bucharest, 2006-stil valid.  
http://www.edu.ro/index.php/articles/curriculum/c556+588++/ 
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Curriculum for 12th grade (physics); Ministry of Education and Research - National 
Council for Curriculum; Bucharest, 2006-stil valid.  
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Curriculum for 9th grade (biology); Ministry of Education and Research - National 
Council for Curriculum; Bucharest, 2004 stil valid.  
http://www.edu.ro/index.php/articles/curriculum/c556+588++/ 
 
Curriculum for 10th grade (biology); Ministry of Education and Research - National 
Council for Curriculum, Bucharest, 2004 stil valid.  
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Curriculum for 11th grade (biology); Ministry of Education and Research - National 
Council for Curriculum; Bucharest, 2006 stil valid.  
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Curriculum for 12th grade (biology); Ministry of Education and Research - National 
Council for Curriculum, Bucharest, 2006 stil valid.  
http://www.edu.ro/index.php/articles/curriculum/c556+588++/ 
 
Curriculum for 11th grade (science); Ministry of Education and Research - National 
Council for Curriculum; Bucharest, 2006 stil valid.  
http://www.edu.ro/index.php/articles/curriculum/c556+588++/ 
 
Curriculum for 9th grade (chemistry); Ministry of Education and Research - National 
Council for Curriculum; Bucharest, 2009 stil valid.  
http://www.edu.ro/index.php/articles/curriculum/c556+588++/ 
 
Methods of teaching mathematics/mathematical activities - Differentiated Curriculum for 
11th grade; Ministry of Education and Research - National Council for Curriculum; 
Bucharest, 2006. http://www.edu.ro/index.php/articles/curriculum/c556+588++/ 

http://www.mascil-project.eu/
http://www.edu.ro/index.php/articles/curriculum/c556+588++/
http://www.edu.ro/index.php/articles/curriculum/c556+588++/
http://www.edu.ro/index.php/articles/curriculum/c556+588++/
http://www.edu.ro/index.php/articles/curriculum/c556+588++/
http://www.edu.ro/index.php/articles/curriculum/c556+588++/
http://www.edu.ro/index.php/articles/curriculum/c556+588++/
http://www.edu.ro/index.php/articles/curriculum/c556+588++/
http://www.edu.ro/index.php/articles/curriculum/c556+588++/
http://www.edu.ro/index.php/articles/curriculum/c556+588++/


 

 
 

444 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

 
Methods of teaching mathematics/mathematical activities - Differentiated Curriculum for 
12th grade; Ministry of Education and Research - National Council for Curriculum; 
Bucharest, 2006. http://www.edu.ro/index.php/articles/curriculum/c556+588++/ 
 
Methods of teaching natural science - Differentiated Curriculum for 12th grade; Ministry 
of Education and Research - National Council for Curriculum; Bucharest, 2006. 
http://www.edu.ro/index.php/articles/curriculum/c556+588++/ 
 
Catalog of textbooks (2013/2014 school year); Ministry of Education and Research - 
National Center for Evaluation and Review; Bucharest, 2013.   
http://www.edu.ro/index.php/articles/19138 
 
Scoring criteria for 8th grade; Ministry of Education and Research - National Assessment 
and Examination Service; Bucharest, 2004.  
http://administraresite.edu.ro/index.php/articles/curriculum/c545/ 
 
Scoring criteria for 5th grade (mathematics); Ministry of Education and Research - 
National Assessment and Examination Service; Bucharest, 2004. 
http://administraresite.edu.ro/index.php/articles/curriculum/c545/ 
 
Romanian team results at the 54th  International Mathematical Olympiad - Columbia 
2013; Ministry of Education and Research. http://www.edu.ro/index.php/articles/20277 
 
Evaluation standards for 4th, 8th and 12th grades; Ministry of Education and Research - 
National Assessment and Examination Service; Bucharest, 2003. 
 http://www.edu.ro/index.php/articles/6192 
 
 
Master plan 
 
Law of National Education; http://www.unibuc.ro/n/organizare/biro-
perf/docs/2013/mar/20_15_03_49Legea_Educatiei_Nationale.pdf 
 
 

http://www.mascil-project.eu/
http://www.edu.ro/index.php/articles/curriculum/c556+588++/
http://www.edu.ro/index.php/articles/curriculum/c556+588++/
http://www.edu.ro/index.php/articles/19138
http://administraresite.edu.ro/index.php/articles/curriculum/c545/
http://administraresite.edu.ro/index.php/articles/curriculum/c545/
http://www.edu.ro/index.php/articles/20277
http://www.edu.ro/index.php/articles/6192
http://www.unibuc.ro/n/organizare/biro-perf/docs/2013/mar/20_15_03_49Legea_Educatiei_Nationale.pdf
http://www.unibuc.ro/n/organizare/biro-perf/docs/2013/mar/20_15_03_49Legea_Educatiei_Nationale.pdf


 

 
 

445 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

 
International documents 
 
Mathematics Education in Europe: Common Challenges and National Policies; 
Education, Audiovisual and Culture Executive Agency, 2011. 
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/132en.pdf 
 
Developing Key Competences at School in Europe - Challenges and Opportunities for 
Policy; 
Education, Audiovisual and Culture Executive Agency, 2012.  
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/145EN_HI.p
df 
 
Science Education in Europe: National Policies, Practices and Research; Education, 
Audiovisual and Culture Executive Agency, 2011. 
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/133EN.pdf 
 
Gender Differences in Educational Outcomes: Study on the Measures Taken and the 
Current Situation in Europe; Education, Audiovisual and Culture Executive Agency, 
2010. 
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/120en.pdf 
 
Gender Differences in Educational Outcomes;  Education, Audiovisual and Culture 
Executive Agency. 
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/120EN_HI.p
df 
 
Key Data on Education in Europe 2012; Education, Audiovisual and Culture Executive 
Agency, 2012.  
http://eacea.ec.europa.eu/education/eurydice/documents/key_data_series/134EN.pdf 
 
OECD (2011), Against the Odds: Disadvantaged Students Who Succeed in School, 
OECD Publishing. http://dx.doi.org/10.1787/9789264090873-en 
 

http://www.mascil-project.eu/
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/132en.pdf
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/145EN_HI.pdf
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/145EN_HI.pdf
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/133EN.pdf
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/120en.pdf
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/120EN_HI.pdf
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/120EN_HI.pdf
http://eacea.ec.europa.eu/education/eurydice/documents/key_data_series/134EN.pdf
http://dx.doi.org/10.1787/9789264090873-en


 

 
 

446 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

Bloem, S. (2013), “PISA in Low and Middle Income Countries”, OECD Education 
Working Papers, No. 93, OECD Publishing. http://dx.doi.org/10.1787/5k41tm2gx2vd-en 
 
OECD (2010), PISA 2009 Results: What Students Know and Can Do – Student 
Performance in Reading, Mathematics and Science (Volume I). 
http://dx.doi.org/10.1787/9789264091450-en 
 
OECD (2010), PISA 2009 Results: What Makes a School Successful? – Resources, 
Policies and Practices (Volume IV). http://dx.doi.org/10.1787/9789264091559-en 
 
OECD (2010), PISA 2009 Results: Learning Trends: Changes in Student Performance 
Since 2000 (Volume V). http://dx.doi.org/10.1787/9789264091580-en 
 
Musset, P. (2010), “Initial Teacher Education and Continuing Training Policies in a 
Comparative Perspective: Current Practices in OECD Countries and a Literature 
Review on Potential Effects”, OECD Education Working Papers, No. 48, OECD 
Publishing. 
http://dx.doi.org/10.1787/5kmbphh7s47h-en 
 
Coolahan, J. (2002), “Teacher Education and the Teaching Career in an Era of Lifelong 
Learning”, OECD Education Working Papers, No. 2, OECD Publishing.  
http://dx.doi.org/10.1787/226408628504 
 
New Skills for New Jobs - Policy initiatives in the field of education: 
Short overview of the current situation in Europe; Education, Audiovisual and Culture 
Executive Agency, 2010.  
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/125en.pdf 
 
Rethinking Education strategy and annexes;  
http://ec.europa.eu/education/news/rethinking_en.htm 
 
Developing coherent and system-wide induction programmes for beginning teachers. A 
handbook for policymakers – Commission staff working document 
http://ec.europa.eu/education/news/doc/sec538_en.pdf 
 

http://www.mascil-project.eu/
http://dx.doi.org/10.1787/5k41tm2gx2vd-en
http://dx.doi.org/10.1787/9789264091450-en
http://dx.doi.org/10.1787/9789264091559-en
http://dx.doi.org/10.1787/9789264091580-en
http://dx.doi.org/10.1787/5kmbphh7s47h-en
http://dx.doi.org/10.1787/226408628504
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/125en.pdf
http://ec.europa.eu/education/news/rethinking_en.htm
http://ec.europa.eu/education/news/doc/sec538_en.pdf


 

 
 

447 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

PISA items. http://www.oecd.org/pisa 
 
National Report of Lithuania  
 
Education in Lithuania. [08/09/2013]  
http://www.euroguidance.lt/en/education/site/showmap#mainMenu (in English) 
 
Education in Lithuania. Ministry of education and science of the republic of Lithuania. 
[10/09/2013] http://www.european-agency.org/country-information/lithuania/lithuania-
docs/education_lithuania.pdf (in English) 
 
National curricula for primary and basic education, 2008 [08/09/2014] 
http://portalas.emokykla.lt/bup/Puslapiai/pradinis_ugdymas_bendras.aspx  
(in Lithuanian) 
 
National curricula for secondary education, 2011 [08/09/2014] 
http://portalas.emokykla.lt/bup/Puslapiai/pradinis_ugdymas_bendras.aspx  
(in Lithuanian) 
 
National programme of professional orientation in the educational system, 2007. 
Parliament of Lithuania [10/09/2013]  
http://www3.lrs.lt/pls/inter3/dokpaieska.showdoc_l?p_id=312948&p_query=&p_tr2=    
(in Lithuania) 
 
Strategy of education for 2013-2022 [09/09/2013] 
http://www3.lrs.lt/pls/inter3/dokpaieska.showdoc_l?p_id=438859 (in Lithuanian) 
 
Strategy of ICT implementation into Lithuanian basic and vocational education 2008-
2012. [08/09/2013] http://tar.tic.lt/Default.aspx?id=2&item=results&aktoid=A7464423-
E5D7-4809-B3AA-78403EA13381 (in Lithuanian) 
 
The concept of student’s advance and achievement, 2004. The Ministry of education 
and science. [11/09/2013]  
http://www.upc.smm.lt/ekspertavimas/biblioteka/failai/samprata.pdf (in Lithuania) 

http://www.mascil-project.eu/
http://www.oecd.org/pisa
http://www.euroguidance.lt/en/education/site/showmap#mainMenu
http://www.european-agency.org/country-information/lithuania/lithuania-docs/education_lithuania.pdf
http://www.european-agency.org/country-information/lithuania/lithuania-docs/education_lithuania.pdf
http://portalas.emokykla.lt/bup/Puslapiai/pradinis_ugdymas_bendras.aspx
http://portalas.emokykla.lt/bup/Puslapiai/pradinis_ugdymas_bendras.aspx
http://www3.lrs.lt/pls/inter3/dokpaieska.showdoc_l?p_id=312948&p_query=&p_tr2
http://www3.lrs.lt/pls/inter3/dokpaieska.showdoc_l?p_id=438859
http://tar.tic.lt/Default.aspx?id=2&item=results&aktoid=A7464423-E5D7-4809-B3AA-78403EA13381
http://tar.tic.lt/Default.aspx?id=2&item=results&aktoid=A7464423-E5D7-4809-B3AA-78403EA13381
http://www.upc.smm.lt/ekspertavimas/biblioteka/failai/samprata.pdf


 

 
 

448 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

The education of basic competencies of first concern 5-8 grade students, 2012 
[09/09/2013] http://mokomes5-8.ugdome.lt/index.php/apie-projekta (in Lithuanian) 
 
The implementation of national curricula for lower and upper secondary, 2013-2014, 
2014-2015. [09/09/2013]  
http://www3.lrs.lt/pls/inter3/dokpaieska.showdoc_l?p_id=449997&p_query=&p_tr2=2  
(in Lithuanian) 
 
The implementation of national curricula for primary school, 2011-2013. [09/09/2013] 
http://www.sac.smm.lt/images/file/e_biblioteka/Ugdymo_planai_2011%20Pradinis.pdf 
(in Lithuanian) 
 
The law of education [09/09/2013]  
http://www3.lrs.lt/pls/inter2/dokpaieska.showdoc_l?p_id=279441&p_query=&p_tr2=  
(in Lithuania) 
 
The methodology of implementation of innovative teaching methods and ICT into 
primary education II, 2012  
http://www.upc.smm.lt/ekspertavimas/biblioteka/failai/modelis/Metodika_II_dalis.pdf (in 
Lithuanian) 
 
Vocational education and training in Lithuania, 2013. European center of vocational 
education and training [11/09/2013]  
http://www.cedefop.europa.eu/EN/Files/4128_en.pdf (in English) 

 

National Report of Austria 
AMS (2013) FiT-Programm - Arbeitsmarktservice Österreich. 

http://www.ams.at/sfa/27085.html [16.09.2013]  

Bifie (2012a) Ergebnisse der Standardüberprüfung Mathematik, 8. Schulstufe. 
https://www.bifie.at/news/1941 [17.09.2013]  

Bifie (2009) PISA 2006: Österreichischer Expertenbericht zum Naturwissenschafts-
Schwerpunkt. https://www.bifie.at/buch/815 [18.07.2013]  

http://www.mascil-project.eu/
http://mokomes5-8.ugdome.lt/index.php/apie-projekta
http://www3.lrs.lt/pls/inter3/dokpaieska.showdoc_l?p_id=449997&p_query=&p_tr2=2
http://www.sac.smm.lt/images/file/e_biblioteka/Ugdymo_planai_2011%20Pradinis.pdf
http://www3.lrs.lt/pls/inter2/dokpaieska.showdoc_l?p_id=279441&p_query=&p_tr2
http://www.upc.smm.lt/ekspertavimas/biblioteka/failai/modelis/Metodika_II_dalis.pdf
http://www.cedefop.europa.eu/EN/Files/4128_en.pdf


 

 
 

449 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

Bifie (2012b) Risiko Herkunft. Schulentwicklung fördern! 
http://www.bmukk.gv.at/medienpool/23742/20121211a_03.pdf [17.09.2013]  

Bifie (2013) Standardisierte kompetenzorientierte Reifeprüfung. 
https://www.bifie.at/node/2045 [18.07.2013]  

Bifie (2010) TIMSS 2007. Mathematik & Naturwissenschaft in der Grundschule. 
Österreichischer Expertenbericht. https://www.bifie.at/buch/1191 [17.09.2013]  

bm:ukk (2011a) Allgemeine Bestimmungen (höhere technische und gewerbliche 
Lehranstalten). 
http://www.htl.at/fileadmin/content/Lehrplan/HTL_VO_2011/BGBl_II_Nr_300_201
1_Anlage_1.pdf  

bm:ukk (Hrsg.) (2013a) Bildungswege in Österreich. 
http://www.bmukk.gv.at/medienpool/24381/bw_dt_13.pdf  

bm:ukk (2008) bm:ukk - Entrepreneurship Education. 
http://www.bmukk.gv.at/schulen/bw/bbs/entrepreneurship.xml [17.09.2013]  

bm:ukk (2013b) Bundesrahmengesetz zur Einführung einer neuen Ausbildung für 
Pädagoginnen und Pädagogen. 
http://www.parlament.gv.at/PAKT/VHG/XXIV/I/I_02348/index.shtml [18.07.2013]  

bm:ukk (2013c) Landeslehrer-Dienstrechtsgesetz. 
http://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetz
esnummer=10008549 [24.07.2013]  

bm:ukk (2011b) Lehrpläne Berufsschulen. 
http://www.abc.berufsbildendeschulen.at/de/download.asp?id=7&theme=Lehrpl%
E4ne%3A+Berufsschulen [16.07.2013]  

bm:ukk (2004a) Lehrpläne der AHS-Oberstufe. 
http://www.bmukk.gv.at/schulen/unterricht/lp/lp_ahs_oberstufe.xml [16.07.2013]  

bm:ukk (2000) Lehrpläne der AHS-Unterstufe. 
http://www.bmukk.gv.at/schulen/unterricht/lp/lp_ahs_unterstufe.xml [16.07.2013]  

http://www.mascil-project.eu/


 

 
 

450 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

bm:ukk (2012a) Lehrpläne der Neuen Mittelschule. 
http://www.bmukk.gv.at/schulen/unterricht/lp/lp_nms.xml [16.07.2013]  

bm:ukk (2004b) Lehrpläne: Kaufmännische Schulen. 
http://www.abc.berufsbildendeschulen.at/de/download.asp?id=8&theme=Lehrpl%
E4ne%3A+Kaufm%E4nnische+Schulen [17.09.2013]  

bm:ukk (2013d) Schulbuchaktion. 
http://www.bmukk.gv.at/schulen/unterricht/schulbuch/schulbuchaktion.xml 
[25.07.2013]  

bm:ukk (2012b) Volksschullehrplan. 
http://www.bmukk.gv.at/schulen/unterricht/lp/lp_vs.xml [15.07.2013]  

bm.w_f (2013) Sparkling Science. http://www.sparklingscience.at/ [09.07.2013]  

Eurydice (2010) Gender Differences in Eduacational Outcomes: Study on the Measures 
Taken and the Current Situation in Europe. 
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/120en
.pdf  

FFG (2013) Talente. http://www.ffg.at/talente [09.07.2013]  

FH Joanneum (2012) Global Entrepreneurship Monitor 2012. http://gem.fh-
joanneum.at/downloads/GEM2012_WEB.pdf [17.09.2013]  

fitwien (2010) fitwien - FIT Startseite. http://www.fitwien.at/ [16.09.2013]  

IMST (2013) IMST. https://www.imst.ac.at/ [09.07.2013]  

Industriellen Vereinigung (2013) Junge Industrie. http://www.jungeindustrie.at/ 
[17.07.2013]  

Institut für Bildungsforschung der Wirtschaft (2013) AWS. http://aws.m-services.at/home 
[17.07.2013]  

Plantscafe (2013) Plant Scientists Investigate at school and at the botanic garden. 
http://www.plantscafe.net/ [25.07.2013]  

http://www.mascil-project.eu/


 

 
 

451 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

Profiles (2011) The PROFILES Project. http://www.profiles-project.eu/ [25.07.2013]  

Verein Science Center Netzwerk (2013) Science Center Netzwerk. http://www.science-
center-net.at/ [25.07.2013]  

 

 

 

 

http://www.mascil-project.eu/


 

 
 

452 

www.mascil-project.eu 

 

 

The project mascil has received funding from the European Union 

Seventh Framework Programme (FP7/2013-2017) under grant agreement n° 320693. 

5. Appendices 

5.1 Appendix 1: Descriptive account of the national context 

APPENDIX I: Descriptive account of the national contexts  
 
 
Introduction: Organization of education in (name of the country) 
Grade Age Disciplines1  Type of school2 Type of teachers3  Initial training4 

      
      
      
 
1. Nursery, primary, upper-primary, lower secondary, upper secondary, vocational  
2. Maths and sciences not separated (One), maths and integrated sciences (M & S) – 2 or 3 subjects in 
sciences (M & S2 or M & S3) or just one type of sciences Bio or Phys (M&Bio – M&Phys) 
3. Generalist G, 2 disciplines specialists 2D, mono-discipline specialists 1D, nD, 2/1D… 
4. Number of years in tertiary education of training (+n), type of institution (Uni, PHS – Pedagogical High 
School) Discipline (disc) or pedagogy (ped.) orientated, courses in Didactics (Dida) 
 
 
Theme 1: Recent and foreseen changes in science and mathematic education  
Q1.1 In what ways is science and mathematics education prioritized (or not) by policy makers in your country as 

expressed in policy making national documents? Are there any recent (or foreseen) changes? Please specify 
(in relation to primary, general secondary education and vocational education). If not, please describe 
briefly current priorities.  

  
 

Q1.2 What is the main focus of the science and mathematic national curricula in your country in terms of the 
general aims, content and expected learning outcome?  
Are there any recent (or foreseen) changes? Please specify (in relation to primary, general secondary 
education and vocational education).  

  
 

Q1.3 Are there any recent (or foreseen changes) in relation to initial teacher education (pre-service teachers’ 
training in science and mathematics? If yes, please specify which aspects these changes refer to (general 
aims and objectives, who offers initial teacher education, who receives initial teachers training, criteria for 
selection, content, methods of teaching). Also, please specify in relation to primary, general secondary 
education and vocational education.  

  
 

Q1.4 Are there any recent (or foreseen changes) in relation to in-service teachers training in science and 
mathematics? If yes, please specify which aspects these changes refer to (general aims and objectives, 
who offers initial teacher education, who receives initial teachers training, criteria for selection, content, 
methods of teaching, provision for teachers in the induction stage, i.e. newly recruited teachers). Also, 
please specify in relation to primary, general secondary education and vocational education.  
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Q1.5 In what ways is science and mathematics education prioritized (or not) in relation to curriculum 

organization at a school/institute level? (For example how more time is allocated to mathematics and 
science than other subjects, new curriculum support materials in science and mathematics).  Are there any 
recent (or foreseen) changes?  Please specify (in relation to primary, general secondary education and 
vocational education).  

  
 

Q1.6 Are there any recent (or foreseen) changes in the way science and mathematics are mainly being taught at 
schools? (active or passive teaching methods). If yes, please specify (in relation to primary, general 
secondary education and vocational education).   

  
 

Q1.7   Are there any recent (or foreseen) changes in relation to the ways science and mathematics are assessed? 
(Assessment at a school and classroom level, national exams for students being allowed to progress to the 
next phase of education). If yes, please specify (in relation to primary, general secondary education and 
vocational education).  

  
 

Q1.8 Are there any implications in relation to the aims of MASCIL project (as a whole and in relation to WP8 
implementation and WP10 evaluation)?  

  
 

Q1.9 Please insert your policy references  
  

 
 
 
Theme 2: Schooling and the world of work 
Q2.1 To what extent (if any) is the connection between general education and the world of work a priority of 

the policy makers in your country, as evident in policy making national documents? Please refer to 
primary and secondary general education.  

  
 

Q2.2 To what extent (if any) is the connection between general education and the world of work a priority of 
the policy makers in your country, as evident the national curriculum? Is vocational guidance (if any) a 
separate subject in the curriculum (if yes what is its place in the curriculum?) or does it have an 
interdisciplinary character (or both)? Please refer to primary and secondary general education.  

  
 

Q2.3  To what extent (if any) there is evidence in science and mathematics curricula in your country of the 
connection between schooling and the world of work in terms of aims and objectives of science and 
mathematics education? (for example explicit references to skills/competences that are set as aims in the 
curriculum and relevant to the world of work?) Please refer to primary and secondary general education. 

  
 

Q2.4.  Are there any connections in your country between general schools and the industry? If yes, what kind 
of? (please specify in relation to primary, general secondary) 
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Q2.5.  Are there any connections in your country between general schools and providers of informal education 

(informal learning institutions include zoos, botanic gardens, museums, science centers, Kinds/Young 
University, outdoor education programs). If yes, what kind of? 

  
 

Q2.6 To what extent (if any) there is evidence in science and mathematics curricula of the connection between 
schooling and the world of work in terms of content? (for example curriculum support materials that are 
provided, certain topics in mathematics/sciences). Please refer to primary and secondary general 
education. 

  
 

Q2.7 To what extent (if any) there is evidence in science and mathematics curricula of the connection between 
schooling and the world of work in relation to science and mathematics assessment? (for example 
assessment of skills/competences relevant to the world of work). Please refer to primary and secondary 
general education. 

  
 

Q2.8.  What is the place of vocational education in the school system in your country? In what ways is vocational 
education prioritized (or not) by policy makers in your country?  

  
 

Q2.9 Please describe briefly vocational school system in your country. What kinds of schools/institutes are 
they? Do science and mathematics exist as separate subjects or not?  

  
 

Q2.10. Are there any connections between vocational school system and the industry? If yes what kind of? 
  

 
Q2.11 Are there any connections in your country between vocational school system and providers of informal 

education (informal learning institutions include zoos, botanic gardens, museums, science centers, 
Kinds/Young University, outdoor education programs). If yes, what kind of? 

  
 

Q2.12 Are there any connections in your country between vocational school system and general schools? If yes, 
what kind of? 

  
 

Q2.13 What are the main teaching methods in vocational schools (active of passive teaching methods)? Please 
specify in relation to science and mathematics, in case these are taught as separate subjects.  

  
 

Q2.14 Please describe briefly the nature of students’ assessment, at school and classroom level and at national 
exams in vocational schools (method, contents, aims). Please specify in relation to science and 
mathematics, in case these are taught as separate subjects. 

  
 

Q2.15 Are there any implications in relation to the aims of MASCIL project (as a whole and in relation to WP8 
implementation and WP10 evaluation)?  
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Q2.16 Please insert your policy references 
  

 
 
Theme 3: Science and Mathematics curricula and IBL  
Q3.1 To what extent (if any) do policy making national documents prioritize inquiry based teaching and learning 

approaches in your country? Please specify in relation to primary, general secondary and vocational 
education. 

  
 

Q3.2 To what extent (if any) do national curricula prioritize inquiry based teaching and learning approaches, in 
general and in specific in science and mathematics subjects in your country? Please specify in relation to 
primary, general secondary and vocational education. 

  
 

Q3.3 To what extent (if any) does school implement policy priorities in relation to inquiry based teaching and 
learning approaches, in general and in specific in science and mathematics subjects in your country? 
Please specify in relation to primary, general secondary and vocational education. 

  
 

Q3.4 To what extent (if any) there are curriculum support materials and certain topics in science and 
mathematics education that support inquiry based teaching and learning approaches in your country? 
Please specify in relation to primary, general secondary and vocational education.  

  
 

Q3.5 To what extent (if any) students’ assessment draws on and is based on notions of inquiry based learning? 
(i.e. skills/competences assessed that are related to inquiry based learning). Please specify in relation to 
primary, general secondary and vocational education.  

  
 

Q3.6 Are there any implications in relation to the aims of MASCIL project (as a whole and in relation to WP8 
implementation and WP10 evaluation)? 

  
 

Q3.7 Please insert your policy references 
  

 
 
 
Theme 4: Pre-Service teacher training, IBL and the world of work  
Q4.1 Which are the policy priorities for prospective teachers’ training in your country? Why do we train 

prospective teachers for? Please refer to primary, general secondary and vocational education level.  
  

 
Q4.2 Which are the responsible educational structures for pre-service teachers’ training in your country? Please 

provide any relevant information about institutions/universities, in relation to primary, general secondary 
and vocational education level.   
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Q4.3  Please provide relevant information in terms of the organization, the structure and the length of 
prospective teachers’ training programmes in your country. Please specify in relation to primary, general 
secondary and vocational education level.   

  
 

Q4.4 Who are the people responsible for training prospective teachers? What are the criteria (if any) for 
selection? Please specify in relation to primary, general secondary and vocational education level.   

  
 

Q4.5 Who are the people who receive training? What are the criteria for the selection (if any)? Please specify in 
relation to primary, general secondary and vocational education level.   

  
 

Q4.6 What is the overall concept of the prospective teachers’ training in your country? Are there topics 
connecting school and the world of work? Please specify in relation to primary, general secondary and 
vocational education level.   

  
 

Q4.7 What are the main teaching methods in pre-service teachers’ training? To what extent (if any) IBL is 
embedded in the training? Please specify in relation to primary, general secondary and vocational 
education level.   

  
 

Q4.8 Are there any implications in relation to the aims of MASCIL project (as a whole and in relation to WP8 
implementation and WP10 evaluation)? 

  
 

Q4.9 What are your intentions for initial teacher training in the project, for facilitating WP 8 and WP10 (how 
teachers are to contacted, selection of multipliers, how do you intent to connect school and the world of 
work?)  

  
 

Q4.10 Please insert your policy references  
  

 
 
 
Theme 5: In-service teachers’ professional development, IBL and the world of work 
Q5.1  Is teachers’ professional development finalized after their pre-service education or is there a vision for 

lifelong learning? Please specify in relation to primary, general secondary and vocational education level.   
  

 
Q5.2.  Which are the policy priorities for in service teachers’ training in your country? Why do we train 

prospective teachers for? Please refer to primary, general secondary and vocational education level. 
  

 
Q5.3  Are there any specific references in the policy priorities in relation to the induction stage of teachers’ 
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training (newly recruited teachers)? If yes please specify in relation to primary, general secondary and 
vocational education level. 

  
 

Q5.4 Is professional development for in-service teachers voluntary or compulsory in your country? Are there 
incentives for teachers participating in professional development programmes? If yes what kind of? 
Please specify in relation to primary, general secondary and vocational education level. 

  
 

Q5.5 Which are the responsible educational structures for in -service teachers’ training in your country? Please 
provide any relevant information about institutions/universities, in relation to primary, general secondary 
and vocational education level.   

  
 

Q5.6 Please provide relevant information in terms of the organization, the structure and the length of in-
service teachers’ training programmes in your country. Please specify in relation to primary, general 
secondary and vocational education level.   

  
 

Q5.7 Are there any specific programmes for the induction stage (newly recruited teachers) in your country? If 
yes provide information on the organization, structure, length. Please specify in relation to primary, 
general secondary and vocational education level.   

  
 

Q5.8 Who are the people responsible for training in-service teachers? What are the criteria (if any) for 
selection? Please specify in relation to primary, general secondary and vocational education level.   

  
 

Q5.9 Who are the people who receive training? What are the criteria for the selection (if any)? Please specify in 
relation to primary, general secondary and vocational education level.   

  
 

Q5.10 What is the overall concept of the in-service teachers’ training in your country? Are there topics 
connecting school and the world of work? Please specify in relation to primary, general secondary and 
vocational education level.   

  
 

Q5.11 What are the main teaching methods in in-service teachers’ training? To what extent (if any) IBL is 
embedded in the training? Please specify in relation to primary, general secondary and vocational 
education level.   

  
 

Q5.12 Are there any implications in relation to the aims of MASCIL project (as a whole and in relation to WP8 
implementation and WP10 evaluation)? 

  
 

Q5.13 What are your intentions for in-service teacher training in the project, for facilitating WP 8 and WP10 
(how teachers are to contacted, selection of multipliers, how do you intent to connect school and the 
world of work?)  
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Q5.14 Please insert your policy references  
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5.2 Appendix 2: A  sample of questions for semi-structured 
interviews with teachers 

APPENDIX II – A sample of questions for semi-structured interviews with teachers 
 
 
Personal data 
Some information about the teacher and his/her teaching experience (if any) 
 
1.  male  female  
 
2. How old is he/she?  ____  years old  
 
3. He/She is a       pre-service teacher    in-service teacher  
 
4. If he/she is an in-service teacher, how many years have he/she been in the teaching profession?  

0-2  3-5  6-10  11-15       16-20 More than 20 
 
5. He/she is (or being trained to be) a teacher in  
 primary level     secondary level general education   vocational education  
 
6. Which subjects does he/ she teach (or being trained to teach):  

maths  physics  biology   chemistry  
combined, balanced or general science     other (please specify _____________)  

 
7. If he/she is an in-service teacher, what age groups did he/she mainly teach during the last two years?  

6 years and younger  6 to 8 years    8 to 10 years   
10 to 12 years    12 to 14 years     14 to 16 years  
16 years and older 

 
 
 
Professional training/development  
The aim of teachers’ training programmes is to develop teachers' competencies related to their profession. The 
events last at least half a day, but there are also long term trainings with for example several meetings within a 
period of two years.In the following section we would like to know about your attitude towards teachers training.  
 
8. Have you participated in professional training events over the past years? If yes what kind of programme/s 
was/were it/them? If not, why?  
 
9. (If he/she participated) Did you participate in teacher training because it is compulsory or for other reasons? 
Please explain.  
 
10. Would you be interested in participating in teacher training programmes now or in the future? If yes why, what 
do you want to gain? What is the added value for you? If not, explain the reasons.  
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11. (If interested in participating) Are there any constrains for preventing/making it difficult to participate in 
teacher training programmes?  
 
….. 
 
Inquiry Based Learning (IBL) 
Inquiry based learning (IBL) is a student-centred way of learning content, strategies and 
self directed learning skills. Students 
- develop their questions to examine, 
- engage in self-directed inquiry (diagnosing problems - formulating hypothesis -identifying variables - collecting 
data - documenting their work - interpreting and communicating results) 
- collaborate. 
The aim of IBL is to stimulate students to adopt a critical inquiring mind and problem solving aptitudes. 
 
12. Are you familiar with IBL teaching approach? Have you received any training in IBL teaching approach?  
 
13. (For pre-service teachers) Would you be interested in implementing IBL practices in your classroom? Please 
explain the reasons.  
 
14. (For in-service teachers) Do you implement IBL practices in your classroom? If yes/no why? If yes please give 
an example.  
 
15. (If he/she implements IBL) Have you faced any difficulties while implementing this teaching approach in the 
classroom? If yes please explain.  
 
16.  (if familiar to the approach) Do you think that IBL approach is a well suited approach for the students? If yes 
in which aspects? If no, why?  
 
….. 
 
 
 
Schooling and the world of work 
One of the main emphases in the MASCIL project is the connection between inquiry based teaching and the world 
of work. We seek to gain an understanding of your views on the theme and current practices that support (or not) 
this connection.  
 
17. Do you have any work experience, except from teaching experience? If yes, please specify (domain, how many 
years)  
 
18. Do you think that it is important for students to acquire skills/competences needed for the world of work 
during schooling? Please explain.  
 
19. Do you think that connecting teaching subject to the world of work is only relevant to vocational education or 
also to general education? Please explain. 
 
20. (for in-service) Do the Curriculum materials support you in connecting the topic that you teach with the world 
of work? If not what is missing? If yes, how? 
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21. Do you see any use of connecting schools and informal education settings (zoos, museums, science centres, 
outdoor educational programmes)? Please explain.  
 
22. (for in-service) Have you participated in activities connecting schools and informal education settings (zoos, 
museums, science centres, outdoor educational programmes)? If yes what kind of? If not why?  
 
…. 
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5.3 Appendix 3: Reflective account of the national contexts 

APPENDIX III- Reflective account of the national contexts  
 
Part 1: Equity specific issues  
The percentage of women in science and mathematics higher education is still lower than for men. Mathematics 
and science are often considered to be masculine domains and parents, teachers and students are often convinced 
that boys have higher abilities in these subjects than girls. Teacher training is vital to overcome the gender gap in 
our society, but is in some cases inadequate in this respect. In class, girls are often treated in different ways than 
boys by teachers: boys may receive more praise, are allowed to contribute more to the lesson etc. Despite these, 
PISA results indicate that in some countries girls outperform boys in terms of science and mathematics 
achievement. Please provide information/comments in the following themes, with a view to inform policy makers in 
your country for tackling inequality issues in terms of gender.  
 
1.1 Basic ability levels in science and mathematics in your country in relation to boys and girls (PISA results). 

Are any gender inequalities evident? 
  

 
1.2 Gender specific issues as prioritized (or not) in policy making documents and the national curriculum in 

your country. Are there any national policies for tackling gender differences in learning science and 
mathematics and for tackling gender inequalities? 

  
 

1.3 Professional development, IBL and gender specific issues.  Are gender specific issues a part of teachers’ 
professional development? Does training in IBL approaches takes into consideration gender differences in 
terms of interests, learning styles, motivation?  

  
 

 
 
 
Part 2: Addressing low achievement  
Low achievement in mathematics and science is a common concern for all European countries. It is an issue 
associated not only with the effectiveness of teaching and learning, but also with providing an equitable system of 
education. A range of approaches have been developed to support under-performing students and to attempt to 
close the persistent gap between the highest- and lowest-achieving students. Please provide 
information/comments in the following themes, with a view to inform policy makers in your country for tackling low 
achievement in science and mathematics.  
  
2.1 Data on numbers of low achievers in your country in science and mathematics. Are there any specific 

groups that show significant low performance (for example boys, girls, students from disadvantaged 
background…)?    

  
 

1.2 Low achievement issues as prioritized (or not) in policy making documents and the national curriculum in 
your country. Are there any national policies for tackling low achievement in science and mathematics 
education? 
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1.3 Professional development, IBL and low achievement.  Does teachers’ professional development cover 
issues on how to tackle low achievement? Does training in IBL approaches make specific reference to 
students that under perform?  

  
 

 
Part 3: Promoting entrepreneurship 
Entrepreneurship key competence refers to an individual’s ability to turn ideas into action. It includes creativity, 
innovation and risk taking, as well the ability to plan and manage projects in order to achieve objectives. The 
overall goal of promoting entrepreneurship in education is to give students the attitudes, knowledge and skills to 
act in an entrepreneurial way, for either a commercial or non-commercial objective. Many member states have 
strategies addressing the implementation of entrepreneurship education into genera education at primary and 
secondary level. Yet only in a quarter of the member states did the majority of adults believe that they have the 
right skills and knowledge to start a business. Please provide information/comments in the following themes, with a 
view to inform policy makers in your country for promoting entrepreneurship.  
.  
 
  
2.1 Percentage of individuals who have the appropriate skills to start a business in your country (Rethinking 

education document).  
  

 
1.2 The extent to which entrepreneurship education prioritized (or not) in policy making documents and the 

national curriculum in your country. Are there any current national strategies or initiatives addressing the 
implementation of entrepreneurship education into genera education at primary and secondary level? 

  
 

1.3 Professional development, IBL and entrepreneurship.  Does teachers’ professional cover issues on 
entrepreneurship education? Does training in IBL approaches include aspects of entrepreneurship 
education?  
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