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Introduction 
There is currently apple evidence that equipping students in becoming active participants in an innovative society goes 

well beyond teaching under a ‘content-matter approach’ which long prevailed in educational systems. The school today, 

and even more so, that of tomorrow, will have the task of educating learners not in terms of pure knowledge – as today 

with access to learning now open, knowledge ‘is always and everywhere already given’  – but in terms of competences, 

namely ‘in terms of potential to act thoughtfully on the basis of this knowledge’ (Roegiers, 2016). This places high demands 

on teachers and requires a life-long and competence oriented perspective for teachers’ own learning and professional 

development. 

The recent and current discourse on educational policy across Europe increasingly acknowledges the need to promote the 

development of teachers’ competences as a prerequisite for enhancing students’ learning outcomes and achievement 

(see for example, EC, 2013). The European Commission’s 2012 Communication “Rethinking Education: investing skills for 

better socio-economic outcomes” set supporting Europe teachers as one of its priorities. The Rethinking Education 

proposals were endorsed in 2013 Council Conclusions on Inversing in Education and Training, while through the 2014 

Council Conclusions of Effective Teacher Education, EU Member States committed to ensure quality and promote 

professional development. Towards this end, Member States increasingly acknowledge the need to define frameworks of 

teacher competences, i.e. what competences (knowledge, skills and attitudes)) teachers need, how can be understood 

and deployed and what policies and practical provisions can support teachers to acquire and develop them thought their 

careers (Caenna, 2011).  

Science, Technology, Engineering and Mathematics (STEM) teachers’ professional development, in particular, has been a 

prevailing area of policy discourse focus. STEM education is considered vital in acquiring and developing competences 

needed for the 21st century, among others being: ways of thinking - creativity, critical thinking, problem solving, decision 

making; ways of working -communication, collaboration; tools for working -including new technologies; capacities –

related to active citizenship, life and professional careers (OECD, 2010). More than ever before STEM teachers face the 

challenging role to facilitate students to ‘acquire the necessary knowledge of and about science to participate actively and 

responsibly in, with and for society, successfully throughout their lives’ (EC, 2015). 

In the course of these developments, this document aims to provide insights on the space for intervention for supporting 

STEM teachers’ competence development in four European countries, namely Greece (GR), the Netherlands (NL), 

Bulgaria (BG) and Spain (ES). The focus of the document is on the investigation of the following questions:  

o Which are the prominent opportunities and challenges for supporting STEM teachers’ professional learning for 

competence development in GR, NL, BG and ES?  
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o How policy, policy mediators and practitioners in each national context could take advantage of the 

opportunities and address the challenges towards ensuring STEM teachers’ capacity building?  

The document stems from work conducted in the in the frame of the EASMUS+ ELITe (Enhancing Learning in Teaching via 

e-inquiries) project. ELITe propagates the adoption of the inquiry-based learning (IBL) methodology in professional 

learning activities, under the assumption that teachers’ training through IBL methodology supports the development of 

STEM teachers’ knowledge, skills and attitudes on/for promoting their own learning and teaching and for their role as 

members of educational communities. The main tangible outcome of the project is the design of an evidence-based 

framework for STEM teachers’ competence development via inquiry methodology aiming to inform curriculum design for 

STEM secondary teachers’ continuous professional development and learning. Teacher leaning activities -that inform the 

development of the framework- take place in 4 countries of the ELITe consortium, namely: Greece, the Netherlands, 

Bulgaria and Spain, via an online platform, which facilitates personal and collaborative inquiry learning 

The utility of the document comes to serve two purposes:  

- from an operational perspective, to facilitate the ELITe project partnership to  develop and implement the 

“Learning in Teaching via e-inquiries” approach for STEM teachers’ continuous professional development , by 

informing on the critical factors that affect STEM teachers’ professional learning in each country;  

- from a conceptual perspective, to inform the development of future policy at national levels  by articulating 

recommendations for policy makers and STEM teacher training providers under the scope of supporting effective 

policy implementation.  

Presented results aim to serve as a basis under which educational stakeholders can reflect on and consider how best to 

support STEM teachers’ professional learning for competence development in each national context.  

Methodolody  
In order to investigate the space for intervention for supporting STEM teachers’ competence development in Greece (GR), 

the Netherlands (NL), Bulgaria (BG) and Spain (ES), the following methodological processes were followed:  

 Analysis of national policy documents, STEM teacher training curricula and students STEM curricula in each 

national context, which allowed the identification of national requirements  for teachers’ competence 

development (explicitly and implicitly evident), as well as the identification of prominent issues for consideration 

pertaining to systemic educational levels, in each national context.  

 Review and summary of results of international large scale studies (TALIS 2013 & 2008) on teachers’ continuous 

professional development (CPD) relevant to the national contexts of GR, NL, BG and ES, which provided insights 

on STEM teachers’ needs for CPD, alignment of current provisions to teachers’ needs and enablers and barriers 

for teachers’ participation in CPD.  
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 Negotiation of the outcomes of the exploration of the national contexts through the documentary analysis with 

educational stakeholders (policy makers, responsible for STEM teacher training and practitioners) in the course of 

the project’s multiplier events E1, E2, E3, E4 under an EASW methodology –aiming to validate the results of the 

documentary analysis, to define opportunities and challenges for STEM teachers’ professional learning and to gain 

insights on how best to support teachers’ learning for competence development.   

 Consolidation of the outcomes of the negotiation process and the results of the review of TALIS studies and 

articulation of recommendations on how policy, policy mediators and practitioners in each national context could 

take advantage of the opportunities and address the challenges towards ensuring STEM teachers’ capacity 

building.  

Outcomes of the analysis of the national contexts through documentary analysis of policy documents, STEM teacher 

training curricula and students STEM curricula in each national context are documented in IO1: Policy envisions and 

requirements for STEM teachers’ competence development:  the case of Greece, Netherlands, Bulgaria and Spain 

(available here: http://www.learning-in-teaching.eu/index.php/en/intellectual-outputs/io1)). In this document presented 

are the results of: the review and summary of results of international large scale studies and the outcomes of the 

negotiation process, which facilitated the identification of critical factors that affect teachers’ professional learning and 

the aligned to them recommendations for policy making.  

Insights from large scale international studies 

This section summarizes results from recent international large scale studies (TALIS 2013 & 2008) on teachers’ 

Continuous Professional Development (CDP), relevant to the national contexts of Greece (GR), the Netherlands (NL), 

Bulgaria (BG) and Spain (ES). Information sources reviewed are:  

o The TALIS 2013 (OECD, 2014), which offers an interesting insight into secondary teachers’ self-perception of 

needs and participation in CPD, as well as enablers in participation and barriers to it.  

o The EC/EACEA/Eurydice (2015) report, which  interlinks results from a secondary analysis of needs, participation, 

enablers and barriers to CPD as expressed by teachers in the TALIS 2013 questionnaire, with data on national 

and regional regulations and policies gathered from the Eurydice network.  This report provides a more focused 

perspective than TALIS 2013 in terms of scope – as it narrows down the focus to EU countries- and in terms of 

perspective- as it deepens the exploration to specific aspects such as needs related to the teaching subject 

o The EC (2014) report, which highlights key findings from the TALIS 2013 survey at EU and at national levels and 

implications for education and training policies in Europe 

o The EU/OECD (2010) report based on TALIS 2008 survey, as an information source for countries that did not 

participate in TALIS 2013 (i.e. Greece)  

http://www.learning-in-teaching.eu/index.php/en/intellectual-outputs/io1
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The dimensions on CPD reviewed in each national context are: needs of STEM teachers for CPD, alignment of current 

provisions to teachers’ needs and enablers and barriers for teachers’ participation in CPD.  

Who defines CDP needs for teachers in GR, NL, BG and ES? 

In Europe, three main players are involved in defining CPD needs for secondary teachers: the top level authority for 

education (mainly the national ministry of education); local educational authorities or schools; and individual teachers. As 

per data from EC/EACEA/Eurydice (2015), in Greece “the top level educational authority is alone in determining the kind 

of training teachers need, and those allowed to provide it” (p.62). In the Netherlands, “the needs and training plan are 

established only locally or by schools, although consultation with various interests, including teachers, is usually involved’ 

(p.62). In the educational system of Bulgaria and Spain, “the top level authorities provide a general framework {…}, while 

teachers draw up plans based on their individual needs. The local authorities and schools then merge both elements within 

the context of the school development plans” (p.63).  

What are the needs for CPD as expressed by teachers in respect to topics?  

According to TALIS 2013, the mean of needs that professional learning activities are expected to satisfy as expressed by 

teachers in NL, BG and ES fall in the moderate band and are very close to the EE average. Teachers in NL express slightly 

fewer needs than in BG and ES. In all three countries, the age group that express more needs for CPD are teachers aged 

less than 30 years old. No data are available for Greece from this report.  With respect to topics for CPD, proportionally 

more teachers feel a need for training in the following areas:  

 Needs level as expressed per secondary teachers in 

the national contexts of: 

Topics  GR (**) NL (*) BG (*) ES (*) 

Knowledge & Understanding of subject fields  + + - - 

Pedagogical competences in teaching subject + - - + 

Knowledge of the curriculum  + - - - 

Student evaluation & assessment practice  - + - - 

ICT skills for teaching  + + - + 

Student behavior & classroom management  + + + - 

School management and administration + - + + 

Approaches to individualized learning  0 + - - 

Teaching students with special needs  0 - - + 

Teaching in multicultural or multilingual settings  0 - + + 

Teaching cross curricula skills  0 + - - 
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Approaches to developing cross-occupational 

competences for future work or future studies 

0 - + + 

New technologies in the workplace  + - + + 

Student career guidance and counselling  0 + + + 

 

+ : Topics on which teachers feel more need for training 

-  : Topics for which teachers feel less need for training 

0 : No data available from TALIS 2008 and 2013 

(*) Data from TALIS 2013 as reported in the EC/EACEA/Eurydice (2015) report; (**) Data from EU/OECD (2010)  

 

Needs with respect to school subjects taught: mathematics and science  
With respect to mathematics and science, data from TALIS 2013 as reported in the EC/EACEA/Eurydice (2015) and 

EU/OECD (2010) reports are summarized here below:  

  

High, moderate and low (*) needs for CPD as 

expressed by Science and Mathematics 

Teachers  

Source: TALIS 2013 as reported in the 

EC/EACEA/Eurydice (2015) report  

High, moderate and 

low needs for CPD 

expressed by 

Teachers  

Source: EU/OECD 

(2010) report 

NL  

 

BG  ES  GR 

Knowledge & Understanding of 

subject fields  

moderate moderate low moderate 

Pedagogical competences in 

teaching subject 

moderate moderate high high 

Knowledge of the curriculum  moderate low low moderate 

Student evaluation & assessment 

practice  

moderate high moderate low 

ICT skills for teaching  high high high high 

Student behavior & classroom 

management  

high high high high 

School management and 

administration 

low moderate moderate No data available 
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Approaches to individualized 

learning  

high high high high 

Teaching students with special 

needs  

high high high high 

Teaching in multicultural or 

multilingual settings  

moderate high high high 

Teaching cross curricula skills  high moderate high No data available  

Approaches to developing cross-

occupational competences for 

future work or future studies 

moderate high high No data available  

New technologies in the 

workplace  

high high high high 

Student career guidance and 

counselling  

moderate high high No data available  

 

As evident from the table above, topics on which mathematics and science teachers report more needs for training at all 

national contexts are: ICT skills for teaching; student behavior and class management; approaches to individualized 

learning; teaching students with special needs and new technologies in the workplace. (*Note: High needs: expressed by 

more than 40% of survey participants; Moderate needs: expressed by less than 40% and more than 20% of survey 

participants; Low needs: expressed by less than 20% of participants)  

 

Aligning CPD offer and teachers needs 
How do current CPD activities correspond to the topic and the contents for which teachers express high and moderate 

needs? According to TALIS 2013 data as reported in the EC/EACEA/Eurydice (2015) report there is discrepancy between 

science and mathematics teachers ‘needs and topics covered currently in CPD. In specific:  

In the Netherlands, CPD activities for science teachers mainly cover topics: knowledge & understanding of subject fields, 

pedagogical competences in teaching subject, and knowledge of the curriculum for which science teachers express less 

needs. Science teachers express more needs approaches to individualized learning, teaching cross curricula skills and new 

technologies in the workplace, for which CPD provisions seem not to cover needs expressed.  
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A similar picture is evident for the national context of Bulgaria. Topics mainly covered in CPD refer to knowledge & 

understanding of subject fields, pedagogical competences in teaching subject, and knowledge of the curriculum for which 

science teachers express less needs. Topics relating to teaching students with special needs, new technologies in the 

workplace and teaching in multilingual settings are among which provisions do not seem to cater for teachers expressed 

needs.  
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In Spain, topics referring to knowledge & understanding of subject fields, pedagogical competences in teaching subject, 

and knowledge of the curriculum are prominent in CPD despite science teachers expressing for these topics moderate or 

low level needs. However, topics relating to student career guidance and counseling, teaching in multicultural settings and 

approaches to individualized learning are less evident in CPD, despite high level needs from teachers.  
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A similar picture is evident for mathematics teachers CPD needs vs. provisions. There are no available data in TALIS 2013 

for Greece. For Greece, noted should be that according to EC/EACEA/Eurydice (2015) report, at EU level ‘knowledge and 

understanding of my subject field(s)' and 'pedagogical competencies in teaching my subject field(s)' stand out as the two 

topics most covered in professional development activities. Among the five topics in which training was felt to be most 

needed 'ICT skills for teaching' was also covered, with over 50 % of teachers including it in their professional development 

work. While 'approaches to individualized learning' and 'new technologies in the workplace' are the sixth and seventh 

most covered topics, under 40 % of teachers were involved in activity related to either. Somewhat troublingly, 'teaching 

cross curricular skills' and 'teaching students with special needs' come ninth and tenth in coverage, with just over one-

third of teachers involved in professional development activities covering these two topics.  

Overall, the above data in respect to the topics covered in CPD activities indicate the mismatch between the needs 

expressed by teachers and the actual content of those activities.  

 

Participation in CPD: enablers and barriers  
Incentives & supporting measures: Incentives refer to additional benefits (e.g. salary increases or promotions), whereas 

support measures attempt to negate the effects of what might be barriers to participation to CPD activities. According to 

EC/EACEA/Eurydice (2015) report incentives and supporting measures to encourage teachers of general lower 

secondary education to take part in CPD according to central regulations include:  

o In Greece: the participation of teachers in CPD is not encouraged through incentives regulated by the top level 

authority. Supporting measures include: free courses offered; one-off financial allowances paid to teachers; travel 

expenses covered teachers get paid study leave.  

o In the Netherlands: similar to Greece the participation of teachers in CPD is not encouraged specifically through 

incentives regulated by the top level authority. In the Netherlands, though CPD is sustained instead either by 

means of supporting measurers or by incentives introduced solely at the discretion of individual schools. 

Supporting measures include: schools are subsidized by the public authorities for providing CPD; teachers apply 

for funding from public authorities; one-off financial allowances paid to teachers; schools receive funding from 

public authorities to cover the costs of replacing teachers.  

o In Bulgaria: incentives regulated by top level authority are: promotions (advancement to a different occupational 

grade); financial incentives (salary increase and/or additional allowances, with the same occupational grade); CPD 

is necessary to retain a certain occupational grade. Supporting measures include: free courses offered; schools 

are subsided by the public authorities for providing CPD; travel expenses of teachers are covered.  

o In Spain: CPD participation is an advantage when teachers apply for transfers to other schools. Other intensives 

include: promotions (advancement to a different occupational grade); and financial incentives (salary increase 

and/or additional allowances, with the same occupational grade). Supporting measures include: free courses 

offered; teachers apply for funding from public authorities; teachers get paid study leave.  
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As reported in EC/EACEA/Eurydice (2015), at EU level both incentives and supporting measures may have a positive impact 

on participation in CPD: “The correlations between, on the one hand, participation in research and paid study leave or, on 

the other, the existence of direct funding opportunities for teachers with qualification programmes or the role of promotion 

in increasing the time devoted to CPD and the diversity of topics, suggest that indeed some measures can play a role” 

(p.80). However, the impact of incentives and supporting measures might not always be as expected. For example, there 

is no positive correlation between the measure ‘CPD provided for free’ and increased participation. On the contrary, this 

measure correlates negatively with 'participation in a network of teachers formed specifically for the professional 

development of teachers', possibly indicating that the availability of free courses inhibits the development of such 

networks. Furthermore, data analysis indicate that “while free courses are a supporting measure without which 

participation in CPD is likely to fall, they may also have to be made more relevant by taking account of how teachers 

themselves perceive their needs” (p.80).  

 

Other less tangible factors may also have a positive impact on the motivation that impels teachers to develop further their 

ability and skills. Three such factors in particular appear to increase their participation, in terms of the number of different 

topics covered in their CPD activities. They are, first, specific aspects of how these activities are organised or delivered; 

secondly, the feedback received by teachers; and, thirdly, their own teaching style. The regression analysis (see Table 3.19 

in the Appendix) shows that teachers who tend more to collaborate with other teachers, and who have sensed a stronger 

feedback when evaluated, and taken part in CPD activities incorporating opportunities for active learning, have also 

reported a wider variety of topics in their professional development activities (p. 81).  

 

Barriers: According to TALIS 2013 survey prominent barriers for participation in CPD are:  

o lack of prerequisites;  

o costs;  

o lack of employer support;  

o conflicts with work schedule;  

o family responsibilities;  

o relevance of offer;  

o lack of incentives  

At EU level, the most common barrier to participation is ‘conflicts with the work schedule’, although time set aside for 

CDP during regular working hours do not appear to have a positive impact on this perception.  

 

The following table summarizes data from TALIS 2013 survey in relation to barriers for CPD participation according to 

gender, experience, and employment status of teachers for the national contexts of the Netherlands, Bulgaria and Spain 

( source:  EC/EACEA/Eurydice (2015), Appendix, Table 3.20. No data available for Greece)  
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Barriers for CPD participation (data from TALIS 2013) 
 

 Netherlands Bulgaria  Spain  

Lack of prerequisites Fix-term contract <10 years 
Fix-term contract 

Fix-term contract 

Costs Women 
Fix-term contract 

Women  <10 years  
Fix term contract 

Lack of employer support Permanent contract  Men 
>10 years  

Conflicts with work 
schedule  

<10 years  women  

Family responsibilities Women   women 

Relevance of offer   men  

Lack of incentives  
 

 >10 years >10 years  

 
In Greece, according to the EU/OECD (2010) report based on TALIS 2008 survey, main barriers for participation in CPD are:  

Lack of time to attend (57%), insufficient information (39%), the limited number of teachers accepted (36%), and the costs 

of training (36%) were the most often reported barriers for undertaking (more) professional development among the 4 

000 primary and secondary teachers in the sample during the period 2005-07. Other reported reasons were difficulties 

with school/service (11%) and other reasons (3%); 21% of the teachers in the sample mentioned that they did not face 

any barriers.  

 

Critical issues pertaining to systemic educational levels identified from 

documentary analysis  
This section summarizes results from the analysis of the national contexts of GR, the NL, BG and ES through documentary 

analysis of policy documents, STEM teacher training curricula and students STEM curricula in each national context 

(documented in IO1: Policy envisions and requirements for STEM teachers’ competence development:  the case of Greece, 

Netherlands, Bulgaria and Spain). The review of the national contexts allowed the identification of prominent issues for 

consideration in terms of STEM teachers’ competence development in each country, presented here below.  

Insights at national level   
In Greece, current policy initiatives and reforms relation to teachers; competence development are in line with EU policy 

frameworks on the issue (EC, 2005; EC, 2013).  In addition, there seems to be a high level of coherence between the 

competences required by teachers and the competences that students are aimed to develop via STEM studies. However, 

there is a lack of coherence between was is envisioned in policy rhetoric and what is evident in teacher training curricula. 

The role of innovative training methodologies – as a means towards supporting teachers’ competence oriented objectives 
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- should be re-considered by teacher training institutions, as a step towards bridging the gap between what is envisioned 

in theory and is implemented in practice. 

In the Netherlands, a regularity framework for teachers’ competence development has long been in place and has recently 

been updated, while teachers training curricula are competence-oriented. Main issues for further exploration and 

discussion identified are: the pre-requisites for sustainable teacher learning and competence development against the 

newly defined teacher competence quality standards and beyond them; the question of how school boards ensure that 

innovation and teacher professional learning innovate and transform the current school practice and vice a versa  how 

innovative practice insures sustainable teacher learning; the impact the new trends in students’ STEM curricula implicate 

for teacher professional learning and competence development and the implications they have on the school practice.  

In Bulgaria, the educational reform defines a new profile of the teacher as a main actor in the educational process. The 

change of the in-service teachers’ knowledge, skills and attitudes, as well as professional life habits and behavior in parallel 

with accepting of new understanding of teachers’ responsibilities is a big challenge not only for teachers themselves but 

also for supporting institutions. Identified challenges in the national context are: The academic, pedagogical, 

communicative and administrative teachers’ competences needed to be developed and supported all together; Teachers 

need to act as a researchers and innovation providers in the classroom; Schools and teachers are more flexible to reflect 

to the users’ expectations and economy changes, and they need to manage their own strategy, curricula and teaching 

approaches; the teaching training institutions needs to respond to the new requirements of schools and teachers with 

new curricula and updated learning content, and to be flexible for permanently changing requirements; Institutions and 

organization, eligible to provide short-term thematic training courses, need to be prepare for their new role and for 

understand of such a responsibility; The application of IBL in STEM subject teaching should be interweave in development 

of competences, curricula, training and practice in all level and institutions. The above are not only a challenge for all the 

stakeholders but they also provide a set of possibilities for new way of communication and collaboration between 

institutions.  

In Spain, competence-based education is supported by law in all level of compulsory education and baccalaureate. Key 

competencies are part of the evaluation of the effectiveness of the educational system. Furthermore, the Spanish reform 

recommends methods to facilitate methodological strategies that allow for classroom competencies work. Among the 

most prominent issues for negotiation and discussion identified are: Weariness in front of the continuous legal changes 

and budget cut-outs; Lack of coordination among the national, regional CPD providers in terms of policies and strategic 

plans for STEM CPD that respond to these changes. At a policy mediation level, among the most prominent issues are: 

Teacher education programmes need to get used to work according to a competence-based approach, working co-

ordinately in all subjects with other key competencies (e.g. digital competencies); CPD programmes need to integrate 

those methodologies and innovations that favour the acquisition of STEM competencies, as e.g IBL, PBL, OSR, ICT, Gender; 

need to provide STEM training paths for in-service teachers in collaboration with different types of institutions, e.g. science 
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centres, research centres, universities and governmental initiatives. At a teaching practice level: For teachers, there is a 

surplus of subjects and contents, obsession for finishing   the programs, as well as a tendency to use summative evaluation; 

for students, there is a lack of interest on contents because students do not find their connections with reality; parents 

need more information on the importance of implementing STEM innovations in the schools, so they can be involved on 

the decision-making on their particular centres.  

Comparative insights per systemic educational level 
 At macro level (policy), major aspect of teacher competences (knowledge & understanding, skills, dispositions & 

attitudes) as defined in EC (2013) framework are emphasised in all national contexts of GR, NL, BG and ES.  

At meso level (mediating mechanisms), disparities are evident among the countries: In the Netherlands, the regulatory 

framework has been long been in place and has been adopted and implemented by teacher education institutes; in Spain, 

there is a lack of consensus on the acceptance of the new policies among regions, local authorities and educational councils 

and as such implementation is being challenged; in Greece and Bulgaria, on the other hand, currently there is uncertainty 

on how providers of teacher education and training will respond to and implement the new regulatory framework.  

At micro-level (teaching practice), in all national contexts, a high level of coherence is evident between teacher 

competences required/envisions by policy and the skills that students are aimed to develop via STEM studies.  

The above indicate that in the national contexts of Greece, Bulgaria and Spain the main challenge identified in respect 

of STEM teachers’ competence development lays on the grounds of policy mediation, i.e. on how teacher education 

institutions and providers implement policy envisions and requirements. In the Dutch context, on the other hand, given 

that the regulatory framework for teachers’ competence development has long been established and implemented by 

mediating mechanisms, the main issue identified for further exploration and discussion is on the impact of teacher 

learning for competence development on the school practice.  

 

Emergent systemic opportunities and challenges for supporting STEM teachers’ 

professional learning for competence development 
The results of the exploration of the nation context through the documentary analysis were communicated and negotiated 

with more than 30 educational stakeholders in each country (policy makers, responsible for STEM teachers’ training and 

STEM teachers), in the course of the ELITe’s project multiplier events. The aim of the events was to validate the results of 

the documentary analysis, and to gain insights from policy makers, policy mediation representatives and practitioners on 

how to support more effectively STEM teachers’ professional learning for competence development in each national 

context.  
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The events were conducted under the European Awareness Scenario Workshop (EASW) methodology, which relies on 

working in varying compositions groups and in plenary to develop scenarios on the workshop topics, name barriers and 

propose strategies and steps for realizing the goals and overcoming the barriers. Building on concrete “scenarios” or 

problem constellations, it invites working group members to think about realistic challenges rather than dreaming up 

unlikely problems and solving them. Such a workshop follows three phases - the critical analysis phase, the visionary phase 

and the implementation phase – “to create a basis for local action”. The EASW setting allows for interaction between 

stakeholders - rather than a static one, in which presentations are provided to participants, and aim for consensus building 

rather than instructional approach. One disadvantage of EASWs is their reliance on stakeholder balance, which might 

never be reached realistically. However, targeting a certain number of distinctive stakeholders is a good starting point to 

make “bringing together a broad range of interests” a little more concrete. 

Following the EASW methodology, the multiplier events were structured in three session – Raising issues session, 

Negotiation session, and Structuring proposals session. During the Raising issues session participants work in 

homogenous groups, aiming to identify the opportunities and challenges on implementing activities for STEM teacher’s 

competence development. During the Negotiation session they were re-arranged in heterogeneous groups, looking for 

solving the conflict aspects and generating recommendations on how to take advantage of the opportunities and how to 

avoid / deal with the challenges. The aim of Structuring proposal session was, in plenary, to map the issues and 

recommendations in the frame of broader educational priorities.  

Detailed information on the methodology of the multiplier events design, the conduction and delivery, as well as the main 

conclusions from the negotiation process in GR, NL, BG and ES are documented in 4 national reports in Appendix I of this 

document. Provided here below is an outline of the main outcomes of the events in terms of systemic opportunities and 

challenges for supporting STEM teachers’ professional learning for competence development, as emerged from the 

negotiation process with educational stakeholder in each country.  

 

The case of Greece  
In Greece, the responsible for STEM teachers’ training emphasized the opportunities rather than the challenges in the 

country to support teachers’ professional learning (organized by the ministry of education, University Departments, STEM 

teachers’ advisors, EKFE, research institutions in the frame of EU funded projects). The important role of mediation, 

connection and cooperation among policy and practitioners was highlighted. The main challenge identified by teacher 

trainers was the lack of an overall framework STEM teachers’ professional development.  

The practitioners (STEM teachers), on the other hand, focused more on the challenges for professional learning in the 

country. While they agreed with teacher trainers on the provided opportunities, they emphasized that there are issues 
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with accessibility, and with the content and the methodology of training activities. Teachers emphasized the lack of 

motivation and the lack of culture for change and for lifelong learning.  

An outline of the emergent systemic opportunities and challenges for STEM teachers’ professional learning from the 

perspectives of stakeholders responsible for designing and delivering STEM teachers’ training activities and of 

practitioners is presented here below: 

 

 

Systemic opportunities and challenges for STEM teachers’ professional learning as emerged from the negotiation 

process during the Greek Multiplier event 

 STEM teachers’ professional learning for competence development 
 

Opportunities Challenges 
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 Programmes for teacher training provided 
by University Departments (Master and PhD 
programmes)  

 Programmes for enhancing teachers 
pedagogical knowledge provides by ASPAITE 

 Opportunities for professional development 
in the course of EU funded projects  

 Seminars conducted by STEM teachers’ 
advisors  

 Seminars conducted by EKFE  
 Courses for professional development 

provides online  
 Science educational festivals and 

competitions 
 Professional development activities 

delivered in the course of 2nd level TPD: 
Training of teachers for the exploration and 
implementation of digital technologies in the 
teaching practice  

  

 STEM teachers’ training is 
fragmented without an overall 
framework on which trainers can 
be based on  

 Organizational challenges for 
coherent CPD activities among 
various providers 

 Financial issues   
 Training is on volunteering basis 

and it is not compulsory  
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 Seminars conducted by STEM teachers’ 
advisors  

 Seminars conducted by EKFE  
 Professional development activities 

delivered in the course of 2nd level TPD: 
Training of teachers for the exploration and 
implementation of digital technologies in 
the teaching practice  

 Online courses organized by research 
centers (for example “mathesis”) 

  Master programmes at the Universities’ 
STEM Departments 

 Conferences on science education & 
didactics 

 Opportunities from international 
organisations (CERN, ESA) 

 Open resources in the web (best practices 
and teaching/ learning resources) 

 

 Limited access for current 
professional development 
opportunities (not everywhere 
and not from everyone, for 
example not for teachers from 
private education) 

 Issues of time  
 Financial issues  
 Luck of motivation for 

participation in CPD 
 Luck of a culture for change and 

for lifelong learning  
 Difficulty to implement what has 

been learned in the teaching 
practice mainly due to curriculum 
constrains   

 Need for modernization of the 
theoretical subject and the 
methodology of delivery of the 
training activities 
 

 

As an outcome of the negotiation process, identified were the following critical factors that affect STEM teachers’ 

professional learning for competence development in the country:  

 

 Lack of effective communication of policy priorities to policy mediators and practitioners 

The review of the national policy documents provides evidence that teachers’ capacity building is seen as an essential 

component of recent and current reforms for improving quality in education. Efforts for the establishment of a regulatory 

framework for teachers’ competence development are also evident in the country. However currently educational 

reforms seem to remain at the level of policy rhetoric, and have not yet introduced at policy mediation level. A need for 

better coordination between educational policies and actors responsible for teacher training is needed. In addition, 

measures and incentives for boosting practitioners’ motivation to participate in continuous professional learning activities 

are required.  

 Fragmentation of training provisions & lack of coordination between policy mediation actors (providers of STEM 

teachers’ professional development)  

Initiatives to support STEM teachers’ professional development are in place in the country, for example programmes 

organized by University Departments, ASPAITE, regional Peripheral Educational Centers, School Science advisors. The 

initiatives though are fragmented, and there is a lack of partnerships that could foster networking, practice-sharing and 

programmes co-development towards the common goal of teachers’ capacity building.   
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 ‘Top-down’ approach for teachers’ professional development rather than a ‘partnership approach’ 

Good practice in teachers’ professional learning increasingly propagates the adoption of ‘learning communities’ paradigm. 

In this model, teachers along with families, informal science providers and community stakeholders are engaged in 

ongoing work and dialogue together to share knowledge and expertise. Initiatives for such learning communities’ 

partnerships are rare, while more bureaucratic top-down approaches to teachers’ professional learning are in place.  

 Continuous professional development for STEM teachers is in practice optional and there is a luck of culture for 

lifelong professional learning 

Although the complexities of the teaching profession require a lifelong learning perspective to adapt to fast changes and 

evolving constrains and needs, in-service training is not mandatory. As emerged from the negotiation process in the ELITe 

workshop, access and financial resources are limited and there is luck of culture for lifelong learning from practitioners.  

 Current teacher training provisions are not aligned with practitioners learning needs in respect to practice 

requirements – both from content & appropriate training methodologies perspectives 

As an outcome of the negotiation process in the ELITe workshop, concerns were raised by STEM teachers on current 

teacher training activities in terms of: the content focus, the content delivery methodology, the duration of training, and 

the opportunities for active learning and co-learning between teachers from various disciplines. The need for 

modernization of teacher education provisions so as them to enable informing teaching practice was emphasized. 

 

The case of the Netherlands  
Outcomes of the Dutch multiplier event demonstrate that professional learning is a relevant issue in Dutch educational 

discourse and that designing, organizing and orchestrating professional learning is a complex task that can be best tackled 

in a manifold way. A preliminary online questionnaire completed by participants showed that learning in relation to the 

job context is relevant yet versatile – there is a need in formal knowledge, skills and work related collaborative activities, 

however, the participants pointed to needs that are specific and work related and needs that are more abstract and related 

to general competence growth. Collection of input from the workshop discussions confirmed this conclusion: needs in 

professional learning are versatile and are related to both specific issues as to general competence development 

perspective.  

An outline of the needs for professional learning as expressed from workshop participants is presented here below. 

Prominent are the need in facilities at the workplace and collaboration, being able to communicate and collaborate with 

colleagues at the workplace and outside.  

In professional learning activities teachers need:  
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 Facilities for professional learning: Support and time for learning (taking courses), more time to develop lessons; 

trust and independence in designing and implementing lessons 

 Informal learning support: Use of daily practice as a source of professional learning; more opportunities to learn 

from each other; Coaching at workplace on effective teaching 

 Interaction and exchanges with colleagues: Exchange of experiences, talking to colleagues, meeting colleagues, 

brainstorm about tasks with others 

 Peer feedback and consultation: Asking feedback/getting feedback from colleagues; more supervision by 

colleagues; visiting each other lessons; open door policy 

 Collaboration: Joint work on learning environment; collaboration and exchange of ideas with colleagues from 

other schools; sustainable models of knowledge sharing  

 Access to knowledge: Lecture, courses, training and experience in … new pedagogies, socio-emotional 

development, new teaching methods, and behavioral disorders of schoolchildren 

 Doing Research: Together colleagues setting up experiments and study what works; more inquiry based reflection 

on the teaching process 

 Organizational changes: Changing school organization; making school an organization for professional learning, 

less control, more autonomy and trust, less administrative workload 

 Self-directness and self-regulation: Being able to reflect one’s actions, reflecting on one’s skills; motivations and 

ambitions; learning to make mistakes and learn from them 

 Teacher skill: Learn to motivate students; develop better digital skills; time management skills  

An offer of professional learning trajectories that caters to these needs is both a challenge and an opportunity to 

contribute to teacher professional development in an effective way. 

Another issues emerged from the negotiation process  concerns the importance of offering opportunities for 

collaboration, joint work and sharing of one’s own practice. Taking a look into each other’s “kitchen”, learning from each 

other is considered most relevant by participants of the multiplier event. However, facilitation of learning by school 

management, allocating time for professional learning activities is an aspect that cannot be tackled by a provider of a 

learning event. Investing in long-term cooperation with school boards and school management is an important pre-

requisite for an institution engaged in development of professional learning activities. This implies that responding to 

the needs of school boards, collaboration in organizing events is an integral part of the offer of such learning events.  

In relation to the opportunities for teachers’ competence development in the country, collaboration at regional level 

offers a good opportunity to create long term relationships between educational research and technology development 
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and the teacher practice on the one hand, and is a guarantee that educational and training activities designed and 

delivered within the Elite framework will not be one-time activities. The alignment between the offer and the experienced 

needs in learning activities increases the chance that the intervention will indeed help change and further develop the 

instructional practice.  

 

The case of Bulgaria  
In Bulgaria, policy makers were engaged mostly with the national standards on teachers’ qualification, new obligatory 

topics for teachers’ trainings, ways to receive feedback from teachers and broad society, requirements for teachers’ 

annual working plan and students’ textbook, how to deal with concurrency between teachers’ training providers, i.e. how 

to assess (in advance and post-event) relevance and quality of particular teaching training course and / or teachers’ 

training provider.  

Practitioners discussed mainly administrative issues and how the administrative work can be done in more efficient and 

effective way; the need of relevant environment for STEM teaching – textbooks, simulations, specialized labs; the new 

subject in students’ curricula, the new students’ summative exams and how they corresponds with national standards of 

education; the teachers’ attestation process – the period of attestation, who and how to choose particular trainings which 

particular teacher shell attend, what are aftereffects of attestation in terms of teachers; carrier development, salary, 

penalty.  

Broad society members were interested to the results of teachers’ work and also commented the possibility of earlier 

graduating of students (10-th grade, approximately 16 year’s old students) and joining the labor market. Another topic of 

interest was related to the lack of the motivated and qualified teachers in STEM disciplines of school, the new 

requirements for school-parent communication and sharing responsibilities. 

The outcomes of the groups’ discussions related to the new National regulatory framework, are summarized and 

presented as a Strengths, Weaknesses, Opportunities and Threats (SWOT) analysis here below: 
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SWOT analysis of the National regulatory framework in accordance with teachers' competence development  

in Bulgaria  

  

STRENGTHS 

o Opportunity for teachers’ freedom to create new subjects and to implement new teaching methods and 
innovative training 

o Greater interest of the teachers to the qualification courses, better selection of the courses’ topics 

o Opportunity for teachers to participate in training outside the country (e.g. CERN) 

o The existence of detailed regulatory framework make educational process more structured 

o Existence of the strongly defined system of teachers’ assessment 

o Ordinance #13 on civil, health, ecological and intercultural education provides directions for STEM 
teachers work goals 

o Ordinance #12 on professional development of teachers, Section 5: Conditions and order of teachers’, 
headmasters’ and other pedagogical staff’s qualification provide new possibilities for teachers’ 
professional development 

o Availability of New Aspects – The Inclusive Education 

 

 

WEAKNESSES  

o The consequences of teacher attestation upon their payment and career development are not 
regulated/defined. Lack of indication of what is happening at unearned 4 qualifying points upon the 
attestation of a teacher 

o Lack of choice for professional qualification 

o The standards for learning content are not well-formulated 

o Reduced number of hours in the science subjects. As a consequence – overburden of excessive study 
content for the class hours. 

o New curricula by subjects and lack of textbooks and study materials for them 

o There are no good conditions for out-of-class work of the teachers in school during the school day 

o Lack of equivalence among the different schools with respect to the National External Assessment; As a 
result part of the schools ‘accumulate’ lack of knowledge and fall behind in their educational process 

o Lack of differentiation for the (reasons of) absences of different types of students (talented students, 
competitions) – upon 25% or more of class absence in particular subject leads to compulsory after-school-
year corrective exam, irrespective of the reasons for absenteeism  

o Lack of qualified teachers 
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OPPORTUNITIES  

o Flexibility with regard to the school curricula. Opportunity for innovative practices through the school 
curricula. 

o Opportunity for new methods of teaching without criticism (punishment) by policy mediators or 
headmasters 

o Schooling with electronic materials, including dedicated for home use (School bags lightening) 

o Centralized Ministry of Education and Science (MES) to release e-forms for parents for different studies 

o Ensuring normal working conditions, consumables and equipment for the class work. 

o Team Buildings and Teacher training under a Differentiated Model  

o Cloud technologies and their role for better relationships with parents 

o “School for parents” 

o Opportunities for the innovative schools for new communication and relationships with parents and 
teachers 

o Verification of teacher competences by an independent organization. 

o Period and time for conducting qualifications gives opportunity for teachers to react to their professional 
needs. 

o The school curriculum (the learning plan - which the subjects how many hours to be studied) is year for 
year. This provide flexibility to change it the next year as a result of experiment 

o Distance education on special subjects 

o Future teachers – opportunity of training on Introducing and Working with Regulatory Documents. 

o Innovative schools – possibility for more flexible and creative new curricula (school learning plans and 
study programs by subjects) according to the school profile and vision 
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THREATS  

o Many documentation – the Annual Thematic Timetables, etc. – a danger for burden with a not typical work 
to the teacher. Overloading teachers by duplication of paper- and electronic-based documents, with 
administrative duties 

o Poor correspondence between the MES and Higher Education (HE) regulations – they are applied 
differently 

o Illiteracy 
o Lack of control over the quality of teachers’ training courses. There is a threat that different organizations, 

offering teachers’ training courses, to offer low quality courses to attract more teachers by easily obtaining 
qualification credits. 

o Collecting certificates and a psychological test are a purely formal reporting and accounting 
o Some institutes ‘produce’ teachers, and it is not clear whether they (institutions) themselves have this 

right 
o Lack of external control for the pedagogical qualification – ‘post-diploma qualification’ and other forms 
o Selection of teacher training courses by the school principals on the base of the price of the training 

courses 
o Lack of willingness and interest by part of the parents to participate and support the school endeavors to 

educate their children (do not pay attention to the achievement of their children via the electronic diaries) 
o Lack of regulated funding for STEM education environment 

 

 

Critical issues on STEM teachers’ professional learning for competence development in the country that emerged from 

the negotiation process are related to the content of the teachers’ training courses, their form, and the assessment of the 

courses and course providers and are presented below:  

In relation to the content of teacher training courses:  

 STEM subject matter – new science achievements as well as changes in the students’ curricula. Special attention 

is dedicated to the use of ICT’s in STEM disciplines education in terms of simulations of phenomena and 

dependencies, giving possibilities for students to experiment and generate hypothesis, reasoning, and 

conclusions. The use of professionally developed interactive digital learning resources and applications is much 

more important for schools where there is not labs for real experimental work. 

 Interdisciplinary – practical trainings combining different STEM subject matter and relationships, in 

collaboration with other STEM subject teachers; learning design, implementation and evaluation of students’ 

achievements. 

 Innovative teaching methods – interactive methods of teaching / learning, design and implementation of 

student’s inquiry, group work management, use of innovative ICTs in education, etc., focused to STEM education 

 Work with special students’ groups, tailored to the specifics of the subject and the educational need – involving 

students with special educational needs, work with talented students, and work with students with learning 

disabilities. 
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 Work with parents – effective communication and collaboration with parents, involving parents in school live, 

‘school for parents’. 

 Dealing with administrative issues - familiarizing with administrative framework and approaches for more 

effectively carrying out administrative work 

 Evaluation in education – approaches and technics for evaluation of educational process, how to implement 

classroom pedagogical experiment, evaluation of students’’ textbooks and additional learning resources, 

formative and summative students assessments, etc. 

In relation to the forms of teachers’ training courses:  

 Face-to-face or blended learning - Distance courses in a form of webinars are not efficient enough; face to face 

communication among trainees and between trainees and trainers is very important.  

 Balance between learning at work place (school) and out the door courses- regional, national workshops as 

environment for sharing ideas and experience. Active practical learning process is preferred by practitioners 

instead of lectures and formal exams. Also, demonstration and participation in innovative teaching methods 

implementation is very important for the successful transfer of given teaching methodology to the classroom.  

 Online courses – as a current support, and as an archive for long term use. Training courses content online for 

future use is useful, as well as to have an online tool for support of the established professional community during 

the course. 

In relation to transparency and assessments of teachers’ training courses: 

The participants in the multiplier event were united around the idea of a common online platform offering: 

 Information about teachers’ training providers and information about teachers’ training courses – topic, 

annotation, duration 

 Transparent information about how many teachers attended a particular course and how they evaluate it 

 Public ranking system of courses and public ranking system of course providers 

 Possibility for users to inform the course providers for their needs and expectations of particular courses. 
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The case of Spain 
Outcomes of the negotiation process related to the new National regulatory framework, are synthesized in a Strengths, 

Weaknesses, Opportunities and Threats (SWOT) analysis presented here below:  

SWOT analysis of the National regulatory framework in accordance with teachers' competence development 

in Spain 

STRENGTHS 

o Freedom to develop your own lesson plans according to the regular education framework, and curriculum 
regulations. The current laws allow it. 

o The education policies in line with the development of cross-competence approaches. 
o Education policies could be nourishing by results and tools that applied educational research provide. 
o Freedom for teachers to use inquiry-based methodologies. 
o Teachers’ personal motivation to improve their competences based on CPD. 
o STEM teachers can teach a diversity of STEM subjects. 

 

WEAKNESSES  

o In practice, STEM research results do not make a significant impact on educational policies. 
o Results of research don’t flow to teachers and their practice. There is not a good communication between 

university researchers and school teachers. 
o An important part of teachers do not perceive the necessity of changing STEM teaching paradigms, 

because they do not trust on new methodologies and tools. 
o Teachers work separately by departments, not knowing well the contents of the different school 

disciplines. This prevents a integrated curriculum approach or working holistically in competences 
development, for example in projects. 

o CPD programs sometimes do not provide courses that incorporate innovative pedagogical approaches to 
new STEM topics, since they consider only the new knowledge as the most important. 

o The cross-competence approaches sometimes do not match the organisation of the curriculum, which is 
usually organized by subjects, splitting the contents on the different STEM components. 

o Different motivational levels on teachers, which hinder the possibility of introduce STEM innovations. 
o Lack of communication among teachers at the school. 
o Teachers lack skills on issues as gender and STEM, conflict resolution, and emotional education not only 

to teachers, but to parents 
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OPPORTUNITIRES  

o Flexible educational organization based on the autonomy of schools. This allows for certain freedom for 
curriculum organisation, e.g. defining learning objectives by educational cycle, and not by course. This 
allows for achieving the objectives in a longer term, so STEM contents can be organized differently by 
course. 

o Educational centers can proposal interdisciplinary programmes, and then they receive support by the 
administration in terms of teachers training and resources. 

o Families can influence the introduction of STEM innovations (robotics, etc.), which can be included not 
only as extracurricular activities but within the curricula. 

o There are resource centers, as well as resource banks….but it would be necessary to offer more training 
support.  

o Pre-service education allows for the integration of contents coming from different STEM subjects. 
o In both secondary and upper secondary education, there are targeted subjects (Project research work, 

Synthesis project) that imply a more comprehensive approach to STEM and inquiry-based education. 

 

THREATS 

o The rotation of school teachers (given to the low labor stability) works against the continuation of 
collaborative projects and innovations at schools. Then the motivation for initiating innovative STEM 
projects is reduced. 

o The administration promotes CPD programmes, however it is not compulsory for teachers to enroll. 
o The educational institutions are reluctant to change their functioning and organization. 
o Families lack of participation in the school life, probably because adolescence is the time for students to 

be independent. 
o Lack of leadership of the school management in promoting innovation. 
o Lack of time for enrolling in CPD in the school calendar, and sometimes the training is mostly based on 

single subjects. 
o Teachers lack confidence in implementing STEM innovations, including the parents’ pressure to get fast 

results. 

 

As an outcome of the negotiation process, identified are the following critical factors that affect STEM teachers’ 

professional learning for competence development in the country, related to the content, the methodology, the form 

and the assessment of professional learning provisions:  

 Teachers lack training on STEM-related methodologies, and examples of good practice. For STEM teachers to 

improve their teaching methodologies, the use of open science resources, or the inclusion of topics related to the 

socio-scientific issues that attract students’ attention. They claim also practical courses related to the use of STEM 

digital resources, and looking for interdisciplinarity so they can collaborate with other colleagues in developing a 

more integrated view of STEM, and as a consequence, on developing STEM competencies of their students.  

 All the stakeholders groups agreed on the need of application of active teaching and learning methods in the 

classroom. Special attention is, again, dedicated to the inquiry-based and project based learning methods, which 
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are emerging in the Spanish schools, and are required to develop STEM competences in an integrated way. For 

STEM learning disciplines there is a special need teacher to be trained on how to design, deliver and conduct 

attractive STEM resources. 

 Inclusive education is still a challenge in front of Spanish teachers. Aspect related to the STEM and the fighting 

gender stereotypes in STEM, were discussed and an agreement upon including this area for teacher training was 

reached  

 Work with parents and with other actors. The role of parents associations in the school is very important. They 

organize extracurricular activities, many of them related to STEM areas, as e.g. robotics, science days, etc. 

Furthermore the role of parents is also key in order to break stereotypes about science among their sons, and 

more importantly among girls.  They also are sensible to introducing learning innovations and projects (many 

times with science centres) since this means prestige for the school and better outcomes. 

 According to the modalities of teacher’ training, the common opinion is that there a need of development of 

communities of practice between STEM teachers, something that can be done both face-to-face and online, 

especially given the limitations of teachers in terms of schedule and geographical distribution 

 Discussing the training methodology, all the participants share their believes that the teachers’ training should 

be based on the same innovative learning methods which are expected teachers to apply in the classroom, as 

opposite to the popular lecture-based teaching, which is less and less popular in Spain. 

 With respect to the assessment system, participants focused on the need to adopt project work as the assessment 

methodology.  

 

Insights relevant to the development of the ELITe project “Learning in teaching via-

enquiries” approach  
The main outcomes of the multiplier events from the ELITe project perspectives relate to the thematic, the methodology 

and the forms of STEM teachers’ trainings. 

In Greece, in relation to the thematic of teacher training courses, participants recommended that the focus should be on: 

interdisciplinary topics; innovative teaching methods; differentiation; opening up schools to society; assessment issues. In 

relation to the methodology and forms of delivery of training courses participants recommended: Blended learning 

opportunities; communities of practice; training methodologies consummate with innovative teaching methods that 

teachers themselves are asked to implement in classrooms . 
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In the Netherlands, input collected from the workshop pointed out to several specific themes that are of interest as 

anchors in professional learning events for teachers interested in innovative pedagogies such as inquiry based learning. 

There is interest in new concepts and tools while the relevance of application of the new knowledge in the classroom, in 

one’s professional practice can be seen as a predictor of whether professional learning events introducing such tools and 

approaches will effectively contribute to teacher competence development in general and in STEM-related disciplines in 

particular. Specifically, challenges STEM teachers face on integrating inquiry-based learning methodologies in their 

classrooms – which is a prominent issue for consideration in the Dutch context - as emerged from the negotiation process 

include:  For teachers: Dealing with diversity; Personalized teaching, differentiation;  Monitoring process, getting all 

students participate; Acting as a coach, supporting students finding answers; Assessment of outcomes at different levels 

for different students skills; Finding time to organize a learning setting for inquiry based learning  For students: 

Collaboration, planning, inquiry mindedness, self-regulation, ability to learn and understand what is implied; Formulating 

good learning questions; Discovering what is possible, going beyond the given task, getting from idea to results; Working 

technology. Professional learning activities that aim to tackle the above mentioned challenges are of prominent 

importance according to the event participants.  

In Bulgaria, in relation to the thematic of teacher training courses, participants recommended that the focus should be 

on: STEM subject matter/new science achievements; interdisciplinary topics; innovative teaching methods; inclusive 

education; work with parents and society; assessment and evaluation. In relation to the methodology and forms of 

delivery of training courses participants recommended: Blended learning opportunities; online courses as a current 

support and as an archive for long term use; balance between learning at work place (school) and out-of school courses. 

In Spain, the need of application of active teaching and learning methods is of prominent importance. Special attention is 

dedicated to the inquiry-based and project based learning methods which are emerging in the Spanish schools, and are 

required to develop STEM competences in an integrated way. For STEM learning disciplines there is a special need teacher 

to be trained on how to design, deliver and conduct attractive STEM resources. Inclusive education is still a challenge in 

front of Spanish teachers. Aspect related to the STEM and the fighting gender stereotypes in STEM are considered 

important. The role of parents associations in the school is very important. In relation to the modalities of teacher’ training, 

there a need of development of communities of practice between STEM teachers, something that can be done both face-

to-face and online, especially given the limitations of teachers in terms of schedule and geographical distribution. 

Discussing the teaching methodology, all the stakeholders shared their believes that the teachers’ training should be based 

on the same innovative learning methods which are expected teachers to apply in the classroom, as opposite to the 

popular lecture-based teaching, which is less and less popular in Spain. 
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Policy recommendations towards supporting STEM teachers’ professional learning 

for competence development  
The understandings gained from the negotiation process during the multiplier events facilitated the formulation of ELITe’s 

project recommendations on how to support STEM teachers’ learning for competence development, in Greece, the 

Netherland, Bulgaria and Spain, which are presented here below: 

Recommendations relevant to the Greek context  
Pertaining to the critical issued identified:  

 Enhancement of  communication of policy priorities, towards facilitating policy implementation and policy 

ownership from teacher trainers and practitioners             

Indicative actions proposed: The establishment of an overall framework for in-service & pre-service STEM teachers’ 

competence development is a first step for ensuring coherence between policy expectations and policy implementation. 

Towards policy ownership from teacher trainers and practitioners, there is a need to ensure participation of teachers’ 

education and school education stakeholders in decision making processes, for example by setting up mechanisms for 

providing feedback on implemented policies.  

 Promotion of partnerships among STEM teachers’ education providers that can foster networking, practice-

sharing and programmes co-development for supporting teachers’ capacity building 

Indicative actions proposed: Actively involve policy mediators in policy debates to help co-shape strategies at national and 

regional levels. Support the co-creation of innovative curricula for STEM teachers training with defined learning outcomes 

for competence development involving various providers of STEM teacher education.  

 Develop a ‘partnership approach’ under the ‘learning communities’ paradigm for professional learning within 

schools in which parents, informal science providers and community stakeholders become real partners in school 

life 

Indicative actions proposed: Open-up schools to communities, value non-formal and informal learning, support pilot 

projects which help develop the capacity for greater school-family and school-community partnerships.  

 Ensuring that continuous professional development and learning becomes a requirement and a right for all 

teachers throughout their teaching career 

Indicative actions proposed: Ensure adequate resourcing and facilitate access by developing the supply side to enable 

leaning by anyone and anywhere, exploiting the potential of digital technologies. Creating a culture of leaning by 

increasing learning opportunities at school level and regional level, raising participation levels and stimulating demands 

for learning.  

 Modernizing STEM teacher training provisions from content and methodology perspectives 
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Indicative actions proposed: Gain insights into the needs of the learners, along with the learning needs of schools and 

communities. The role of innovative training methodologies – as a means towards supporting teachers’ competence 

oriented objectives - should be re-considered by teacher training institutions.  

 

Recommendations relevant to the Dutch context 
Pertaining to systemic educational levels:  

Policy level: Alignment with the national framework is both relevant and necessary 

 All learning activities need to be part of the national professional learning requirements (lerarenregister) to realize 

this alignment   

Policy mediation level: School management should be responsible for facilitating learning, allocating time for it and 

creating pre-requisites 

 School boards are partner in the organization of learning activities and are responsible for facilitation learning at 

the workplace 

Practice level: Introduction of new technologies and approaches should be part of both learning and teaching practice. 

Support is needed in both. 

 Learning events should be linked to teaching practice or be easily transferrable to it 

 Teachers are owners of their designs that they can develop in the learning situation and try out in their own 

practice. 

 Exchanges with other teacher on their hands-on experiences is a valuable part of learning for teaching.  

 

Recommendations relevant to the Bulgarian context 
Pertaining to the critical issues identified:  

 Modernization of the thematic of STEM teachers’ training offers: focus on ICT in learning and teaching & 

interdisciplinary topics 

 There is a need of trainings on the new topics in the student’s educational standards and curricula. For STEM 

teachers, very special topic of interest is the use of relevant ICTs, providing interactivity, that can compensate the 

limitations of school specialized labs (totally missing or poor of equipment). They need also practical courses 

related to the interweaving of different disciplines, providing ideas, design examples, and directions for students’ 

achievement and the process assessments in implementation of interdisciplinary learning. They also need 

trainings on how to design, deliver and conduct an inquiry based learning on specific topics in specific grades. 
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 Modernization of the teaching approaches of STEM teachers’ training offers: interactive teaching methods and 

inquiry-based learning 

 There is a need of application of modern teaching approaches in teacher training offers. Special attention is 

dedicated to the interactive teaching methods which still are not very popular in Bulgarian system. For STEM 

learning disciplines there is a special need teachers to be trained on how to design, deliver and conduct inquiry-

based learning process. Teachers’ training should be based on the same innovative learning methods which are 

expected teachers to apply in the classroom, as opposite to the popular lecture-based teaching, traditional for 

long period in teachers’ trainings in Bulgaria. 

 

 Inclusive education as a strategic priority for policy mediation providers 

 Inclusive education is a great challenge in front of Bulgarian teachers. The Bulgarian society still is not ready to 

integrate fully people with disabilities. This is a big challenge in front of the parents relaying on the school not only 

to provide the integration of the children with special needs, but also to teach parents how to deal with them. For 

teachers is very important to be familiarized with the specifics of most popular disabilities and difficulties and how 

they relate to their subject taught – how to organize the classroom, which learning activities are appropriate and 

which are not, is there a need of special tools and how to use them. The issue is a challenge in front of the teachers’ 

training providers also as they also need to study best practices and experience in the field. 

 

 Provide training on how best to deal with administrative engagements 

 Teachers are overworked with administrative engagements, and they need training on how they can deal with 

them in a more efficient way.  

 

 Foster collaboration between teachers, parents and community stakeholders 

 Work with parents and broad society members is another weak point in Bulgarian educational system from past 

years and there is a need of training on how develop a good communication and collaboration between different 

stakeholders having attitude to the school life.  

 

 Enhance the assessment framework for STEM teacher training: focus on feedback mechanisms on skills 

development and teachers’ practical work 

Different forms of assessment and relative feedback is still a problem for teachers having practices mainly on the 

use of open/closed questions tests but there is a lack of skills in the evaluation of practical work, team work or 

inquiry-based learning and other innovative methods. 
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 Promote blended learning in STEM teachers’ training offers: face-to-face with a strong support of digital means 

for establishing professional communities 

According to the forms of teacher’ training, there is a need of development of strong network between STEM 

teachers, and between STEM teachers and trainers, so the preferable forms are a face-to-face and blended 

learning with a strong support of online tools for learning, communication, transfer to the classroom. The 

development of a national online platform for offering and rating the teachers’ training courses and providers. 

Pertaining to systemic educational levels:  

Policy level: Building teacher competences by the teacher trainings:  STEM learning content should be provided to spread 

widely the approach 

 Policymakers at national, regional and local level need to organize work together of traditional training providers 

(holding the methodology knowledge) and new one (holding concrete practical skills) 

 Policymakers and all levels need to create conditions IBL approach to be embraces by new teacher trainings 

providers (business, publishing houses, etc.) and teaching materials to be relevant to them 

 Content providers need to respond to the new requirements of schools and teachers with new curricula and 

updated learning content interweaving the approach into it, and to be flexible for permanently changing 

requirements 

Policy mediation level: Focus on schools management strategy, curricula and teaching approaches:  Building stable 

relationships between different disciplines teachers and environment for common work, design and delivery of 

interdisciplinary projects, and effective application of ICTs in STEM education 

 School authorities need to manage autonomy and freedom for decisions, and respectively – more 

responsibilities, so to use it to develop environment and space for application of the IBL  

 School managers need to support relationships with different institutions – museums, scientific labs, 

observatories, high-tech centers, etc.  

 School managers need to support relationships between STEM teachers and interweaving of different disciplines 

during STEM education 

 

Practice level: Teacher competences are needed to design IBL activities in the class implementing inclusive education 

for students with special educational needs. Teachers need support for IBL day-to-day application 

 Teachers need to build competences to design the education in IBL manner, to develop IBL scenarios and 

introduce them into day-to-day practice.  

 Teachers needs support to design IBL activities. 

 Teachers need to be supported to deliver, manage and assess students’ achievements during the IBL approach 

implementation. 
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 Teachers need to be supported to include students with special educational needs in fully valuable STEM 

learning process.  

 

Recommendations relevant to the Spanish context 

Pertaining to the critical issues identified:  

 Promotion of active teacher strategies in STEM teachers’ training offers: inquiry-based learning & problem 

based learning  

This is a key point for any professional development course as well as pre-service training. Many times teachers 

have modern materials and resources at the school; however, they don’t take all the advantages of them because 

of not using the adequate teaching methodologies, as inquiry-based learning. Project-based learning is also a 

must, since this methodology is becoming very popular, and an integrated view of STEM competencies call for the 

use of this approach. 

 

 Inclusive education / dealing with diversity in education as a priority for teachers training provisions  

Dealing with diversity in education is considered a key point, which in the case of gender has been already 

identified by the regional authorities. It seems then that supporting training on this issue match this current 

national and regional priority. There is also an interest on using personalization strategies for approaching 

differences in terms of learning 

 

 Focus on topics related to socio-scientific issues for STEM learning  

This has been identified by experts as a good strategy for attracting students to science. The use of, for instance 

science in the news, scientific controversies, etc. proves to fight the lack of interest in STEM introducing very up-

to-date themes to be further developed from the content point of view at the classroom. 

 

 Enhancement of teachers’ capacities to work with digital resources  

Open Science resources have been identified as a good help for teacher designing STEM activities. The use of 

ready-made resources is a good entry level for this type of digital resources, since many teachers ask for easy ways 

of introducing innovative practices. For those more active the adaptation or the design of resource based on these 

examples are also seen important for improving the interest of students, so their competencies. Teachers would 

need examples of good practices in this respect. 

 

 Consider the school as a learning community and open-up STEM school learning 

In some schools teachers and parents work together in many aspects related to STEM, from extracurricular 

activities to the organization of science fairs and other events. However, many of the teachers lack skills for 
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working with parents associations in preparing strategies and examples of good practice of STEM activities at 

schools. Approaching STEM in collaboration with scientific centres, and science museums and other local 

institutions have been identified of importance to supporting STEM in the schools, and in the CPD courses for 

teachers. 

 

 Modernization of training methodology and assessment approaches in professional learning provisions  

Teachers’ training should be based on the same innovative learning methods which are expected teachers to apply 

in the classroom, as opposite to the popular lecture-based teaching, which is less and less popular in Spain. 

Consider project work as a training assessment method. 

Pertaining to systemic educational levels:  

Policy level:  

 The administration should work together with other institutions for providing realistic STEM teachers training 

paths, including online delivery.  

 Researchers in the area of STEM should participate in the institutional plans, providing advice on contents and 

methodology, as well as on impact evaluation of the STEM programmes  

 As with respect to plans for introducing STEM innovation the educational policymakers, need to coordinate with 

all key players, as e.g. universities (as providers of both pre-service and in-service), science centres, publishing 

houses, other local training institutions, practitioners, etc. 

Policy mediation level:  

 The teachers’ timetable should be organized taking account the time and the space necessary in order for those 

of different disciplines (but with the same students) being able to work together in organising IBL activities. 

 It would be very important that school managers support the introduction of the IBL methodology in the study 

program, adjusting and/or adapting the learning objectives to the stages needed to implement STEM this way 

(considering the flexibility of the local curricula). 

 School authorities should promote the communication between teachers and parents on the potential and the 

benefits of the IBL methodologies for STEM education. 

 Teachers need more opportunities for in-service training. Give the timetable limitations, online teacher training 

(or a combination of online and face-to-face) is a good approach in many cases.  

Practice level:  

 Teacher’s need more support to design and implement IBL activities in the class.  
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 Teachers need to master IBL methodology, so they can feel confident to implement IBL activities in their class. 

 For beginner teachers, a database of best resources and learning units can facilitate the STEM take up, and the 

design and the implementation of IBL activities. These resource should be innovative, combining traditional 

content and STEM current themes been able to raise the interest of students.  

 Teachers require seeing STEM in a more integrated way, then going beyond the traditional subjects and 

combining contents through project-based learning. This requires many time the understanding of parents, 

reducing their anxiety in front of innovation learning results 

The above recommendations aim to provide a basis for the establishment of a dialogic process between policy, policy 

mediation and practice, towards a renewed approach and curriculum for STEM professional learning. 
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APPENDIX I: National Reports on the outcomes of the Multiplier Events  
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Systemic opportunities and challenges for STEM teachers' competence 

development in Greece 

A report on the processes and outcomes of the ELITe’s project Greek Multiplier Event  

 

by Foteini Chaimala1  

 

Introduction 

This document stems from work conducted in the in the frame of the EASMUS+ ELITe (Enhancing Learning in Teaching 

via e-inquiries) project. ELITe propagates the adoption of the inquiry-based learning (IBL) methodology in professional 

learning activities, under the assumption that teachers’ training through IBL methodology supports the development of 

STEM teachers’ knowledge, skills and attitudes on/for promoting their own learning and teaching and for their role as 

members of educational communities. The main tangible outcome of the project is the design of an evidence-based 

framework for STEM teachers’ competence development via inquiry methodology aiming to inform curriculum design 

for STEM secondary teachers’ continuous professional development and learning. Teacher leaning activities -that inform 

the development of the framework- take place in 4 countries of the ELITe consortium, namely: Greece, the Netherlands, 

Bulgaria and Spain, via an online platform, which facilitates personal and collaborative inquiry learning 

The ELITe project’s initial activities focused on the analysis of national policy documents, STEM teacher training curricula 

and students STEM curricula in each national context, which allowed the identification of national requirements for 

teachers’ competence development (explicitly and implicitly evident), as well as the identification of prominent issues 

for consideration pertaining to systemic educational levels, in each national context (see ELITe project’s IO1, available 

here: http://www.learning-in-teaching.eu/index.php/en/intellectual-outputs/io1). The outcomes of the documentary 

analysis were then negotiated in the course of Multiplier Events with educational stakeholders (policy makers, 

responsible for STEM teacher training and practitioners) in each national context, with an aim on the one hand to 

validate them and on the other hand to gain insights on how best to support teachers’ learning for competence 

development in each country.  

This document presents the processes and the outcomes of the negotiation process of the Greek Multiplier event, which 

focused on “Systemic opportunities and challenges for supporting STEM teachers competence development” in Greece. 

The aim is to inform the ELITe project on the critical factors that affect STEM teachers’ professional learning in Greece 
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and to facilitate the partnership to articulate recommendations for policy makers and STEM teacher training providers 

under the scope of supporting effective policy implementation.  

As efforts to establish a regulatory framework for supporting secondary teachers’ professional learning are currently 

taking place in the country, there are many challenges faced from all the stakeholders – policy makers, policy mediators, 

teachers’ trainers, STEM teachers, and broad society. The role of the report is to clarify main opportunities and barriers, 

as they are seen by stakeholder’s group, and to find a way to negotiate the possible ways for their extended use 

(opportunities) and solving or removing (barriers). The extracted analysis and resume will be used as input for further 

inquiry-based learning model development and the design and implementation of specific digital learning scenarios for 

STEM teachers’ training. 

 

Approach and methodology 

The aim of the Greek multiplier event was to communicate and negotiate with policy mediators and practitioners 

outcomes from activity 1.1 and Intellectual outcome O1, i.e. “Policy envisions and requirements for STEM teachers 

competence development in Greece, the Netherlands, Bulgaria and Spain”, focused on the Greek situation. Expected 

outcome is the identification of systemic opportunities and challenges to implement training activities for STEM 

teachers’ competence development in Greece.  

The event took place on Friday the 23rd of June 2017, from 4pm till 8 pm at the premises of the Peripheral Educational 

Centre of Heraklion, Crete (see agenda in the appendix). The event was co-organized with the Director of the Peripheral 

Educational Centre of Heraklion, Crete, who is responsible for secondary teachers' professional development activities in 

the Region.  

The event took place under the European Awareness Scenario Workshop (EASW) methodology, which relies on working 

in varying compositions groups and in plenary to develop scenarios on the workshop topics, name barriers and propose 

strategies and steps for realizing the goals and overcoming the barriers. Building on concrete “scenarios” or problem 

constellations, it invites working group members to think about realistic challenges rather than dreaming up unlikely 

problems and solving them. Such a workshop follows three phases - the critical analysis phase, the visionary phase and 

the implementation phase – “to create a basis for local action”. The EASW setting allows for interaction between 

stakeholders - rather than a static one, in which presentations are provided to participants, and aim for consensus 

building rather than instructional approach. One disadvantage of EASWs is their reliance on stakeholder balance, which 

might never be reached realistically. However, targeting a certain number of distinctive stakeholders is a good starting 

point to make “bringing together a broad range of interests” a little more concrete. 

Following the EASW methodology, the multiplier event E1 was structured in three session – Raising issues session, 

Negotiation session, and Structuring proposals session. During the Raising issues session participants work in 

homogenous groups, aiming to identify the opportunities and challenges on implementing activities for STEM teacher’s 

competence development. During the Negotiation session they were re-arranged in heterogeneous groups, looking for 

solving the conflict aspects and generating recommendations on how to take advantage of the opportunities and how to 

avoid / deal with the challenges. The aim of Structuring proposal session was, in plenary, to map the issues and 

recommendations in the frame of broader educational priorities.  

Two homogenous groups of stakeholders were formed: Group A- 12 people Responsible for teachers training & CPD (2 

representatives from the Regional educational Authority in Crete, 1 of them being the Deputy Head for Scientific & 

Pedagogical Instruction for Secondary education; the Director of the Peripheral Educational Centre of Heraklion, Crete, 

which is under the auspices of the Ministry of Education; 2 participants from 1st & 2nd EKFE in Heraklion-the Center of 
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Laboratory of Natural Sciences; the Dean of School of Sciences and Engineering, Univ.of Crete, who is responsible for the 

STEM prospective teachers education programme; A professor of science primary education; 5 science, mathematics, 

technology and engineering School Advisors for Science Teachers; Head of the Experimental school in Heraklion). Group 

B - 20 secondary STEM teachers & student teachers (from public and private education, from all STEM subjects).  

During the event the participants were presented and discussed outcomes of the documentary analysis presented in IO1 

and outlined in a briefing document (see appendix). Discussions were structured around the questions:  

o Which are the systemic opportunities and challenges for supporting STEM teachers’ professional learning for 

competence development in Greece?  

o How could we take advantage of the opportunities and how could we address the challenges towards ensuring 

STEM teachers capacity building?  

 

Implementation  

The workshop started with the registration of all participants. Then the results from the Analytical Report of national 

policy documents on policy envisions and requirements for STEM teachers’ competence development and Key messages 

for consideration were presented, and the workshop methodology was outlined.  

For the Raising issues session, participants were divided in two groups Group A- 12 people Responsible for teachers 

training & CPD and Group B: STEM teachers. Each group discussed the key messages documents and asked to identify 

opportunities and challenges for supporting STEM teachers’ professional learning for competence development in 

Greece. Following group discussions each group presented in the plenary main outcomes of negotiation.  

 

 

Figure 1: Raising issues session – Group A 
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Figure 2: Raising issues session – Group B  

 

Then, for the Negotiation session, participants were rearranged in mix groups and they further discussed critical issues 

from the perspectives of proposing recommendations - on how to take advantage of the opportunities and how could 

we address the challenges towards ensuring STEM teachers capacity building.  

 

Figure 3: Negotiation session- mixed group 1 
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Figure 4: Negotiation session- mixed group 2 

 

 

Outcomes of group discussions were presented in the plenary and further discussions on how to map the 

recommendations on the frame of broader education priorities took place.  

 

 

Figure 5: Plenary session  
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Documentation of outcomes  

In the course of the negotiation process, the responsible for STEM teachers’ training emphasized the opportunities rather 

than the challenges in the country to support teachers’ professional learning (organized by the ministry of education, 

University Departments, STEM teachers’ advisors, EKFE, research institutions in the frame of EU funded projects). The 

important role of mediation, connection and cooperation among policy and practitioners was highlighted. The main 

challenge identified by teacher trainers was the lack of an overall framework STEM teachers’ professional development.  

The practitioners (STEM teachers), on the other hand, focused more on the challenges for professional learning in the 

country. While they agreed with teacher trainers on the provided opportunities, they emphasized that there are issues 

with accessibility, and with the content and the methodology of training activities. Teachers emphasized the lack of 

motivation and the lack of culture for change and for lifelong learning.  

An outline of the emergent systemic opportunities and challenges for STEM teachers’ professional learning from the 

perspectives of stakeholders responsible for designing and delivering STEM teachers’ training activities and of 

practitioners is presented here below: 

From the perspective of policy mediators:  

Opportunities:  

 Programmes for teacher training provided by University Departments (Master and PhD programmes)  

 Programmes for enhancing teachers pedagogical knowledge provides by ASPAITE 

 Opportunities for professional development in the course of EU funded projects  

 Seminars conducted by STEM teachers’ advisors  

 Seminars conducted by EKFE  

 Courses for professional development provides online  

 Science educational festivals and competitions 

 Professional development activities delivered in the course of 2nd level TPD: Training of teachers for the 

exploration and implementation of digital technologies in the teaching practice  

Challenges:  

 STEM teachers’ training is fragmented without an overall framework on which trainers can be based on  

 Organizational challenges for coherent CPD activities among various providers 

 Financial issues   

 Training is on volunteering basis and it is not compulsory 

 

From the perspective of STEM teachers:  

Opportunities:   

 Seminars conducted by STEM teachers’ advisors  
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 Seminars conducted by EKFE  

 Professional development activities delivered in the course of 2nd level TPD: Training of teachers for the 

exploration and implementation of digital technologies in the teaching practice  

 Online courses organized by research centers (for example “mathesis”) 

  Master programmes at the Universities’ STEM Departments 

 Conferences on science education & didactics 

 Opportunities from international organisations (CERN, ESA) 

 Open resources in the web (best practices and teaching/ learning resources) 

 

Challenges:  

 Limited access for current professional development opportunities (not everywhere and not from everyone, for 

example not for teachers from private education) 

 Issues of time  

 Financial issues  

 Luck of motivation for participation in CPD 

 Luck of a culture for change and for lifelong learning  

 Difficulty to implement what has been learned in the teaching practice mainly due to curriculum constrains   

 Need for modernization of the theoretical subject and the methodology of delivery of the training activities 

Critical issues that affect STEM teachers’ competence development identified and discussed:  

 Lack of effective communication of policy priorities to policy mediators and practitioners 

 Fragmentation of training provisions & lack of coordination between policy mediation actors (providers of STEM 

teachers’ professional development)  

 ‘Top-down’ approach for teachers’ professional development rather than a ‘partnership approach’ 

 Continuous professional development for STEM teachers is in practice optional and there is a lack of life-long 

learning culture  

 Current teacher training provisions are not aligned with practitioners learning needs in respect to practice 

requirements – both from content & appropriate training methodologies perspectives 

And aligned to them recommendations:  

 Need for more efficient policy priorities communication  

 Need to promote partnership among CPD providers  

 Promotion of communities of practice  

 CPD a requirement and right for all  

 Need to modernize CPD from content and methodological perspectives  
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Input for the ELITe project: The main outcomes from the ELITe project perspectives relate to the thematic, methodology 

and forms of STEM teachers’ trainings. , in relation to the thematic of teacher training courses, participants 

recommended that the focus should be on: interdisciplinary topics; innovative teaching methods; differentiation; 

opening up schools to society; assessment issues. In relation to the methodology and forms of delivery of training 

courses participants recommended: Blended learning opportunities; communities of practice; training methodologies 

consummate with innovative teaching methods that teachers themselves are asked to implement in classrooms.  

Discussing the teaching methodology, all the stakeholders share their believes that the teachers’ training shell be based 

on the same innovative learning methods which are expected teachers to apply in the classroom, as opposite to the 

popular lecture-based teaching, traditional for long period in teachers’ trainings in the country.  

 

 

Evaluation outcomes  

20 participants completed the evaluation questionnaire. Results of the evaluation are presented here below. The scale 

was Very Good, Good, Medium, Poor  

 

1. How was the organization of the event in terms of: 

The content/thematic: 80% Very Good; 20% Good  

The processes: 85% Very Good; 15% Good 

The venue and the facilities: 75% Very Good; 20% Good; 5% Medium  

2. How was the background material provided in terms of: 

 Relevance to the thematic: 55% Very Good; 40% Good; 5% Medium  

 Relevance to personal interests: 65% Very Good; 35% Good  

 Quality of content: 65% Very Good; 35% Good  

3. How was the methodology followed at the event in terms of:  

 Opportunities for interaction: 80% Very Good; 15% Good; 5% Medium  

 Opportunities for gaining new insights: 65% Very Good; 20% Good; 15% Medium  

 Quality of outcomes: 50% Very Good; 40% Good; 10% Medium  

4. Overall satisfaction from the event: 70% Very satisfied; 30% Satisfied  

 

Open comments:  

“I think that the involvement of teachers in such events is positive. I recommend follow-up events”  

“We are not used to working under group-collaboration approaches, so we are not very effective in terms of outcomes.” 

“A very good opportunity to gain insights and provide feedback on teacher training...” 

“Every meeting with colleagues for exchange of views is constructive & gives us the satisfaction of expression, but 

unfortunately what we understand at the end of the day is that it is hard to make substantial changes.” 
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“All the best for the continuation of the project!”  

 

 

Appendixes  

1. Agenda/programme  

2. ELITe flyer, presenting the ELITe goals and tasks 

3. Key messages extracted from the Analytical Report of the Greek national policy documents 

 

  



48 
 

 

 

 

 



49 
 

 

  



50 
 

 

 

 



51 
 

 

  



52 
 

 



53 
 

 

 



54 
 

 



55 
 

 



56 
 

 



57 
 

 

  



58 
 

 

 
 

Systemic opportunities and challenges for STEM teachers' competence 

development in the Netherlands 

A report on the processes and outcomes of the ELITe’s project Dutch Multiplier Event  

by Olga Firssova2  

 

Introduction 

Enhancing Learning In Teaching via e-inquiries (ELITe) is an Erasmus+ project aiming at provision of insights in the 

opportunities for and challenges of teachers’ professional learning for competence development, targeting specifically in-

service educators in the STEM domain.  

According to the proposal and project goals, intellectual output 3 activity is organizing a multiplier event (E3) which in it 

turn aims at deepening understandings on the needs and requirements for STEM teachers competence development at 

national levels, as conceptualized and expressed by policy makers, policy mediators and practitioners.  

This report presents an overview of outcomes of the E3 multiplier event in the Netherlands, describes the methodology 

of the E3 multiplier event design and delivery, as well as the main conclusions, the implication of the outcomes for further 

activities in Elite project towards enhancement of STEM teachers’ competence development in the Netherlands.   

 

Approach and methodology 

Aims and objectives of the Dutch multiplier event  

The aim of the multiplier event E3 is to validate with different stakeholders (teachers, school managers, administrative 

staff as policy makers and policy mediators)  outcomes  from activity 1.1 and Intellectual outcome O1, i.e. “Policy envisions 

and requirements for STEM teachers competence development in Greece, the Netherlands, Bulgaria and Spain”, focused 

on the situation in the Netherlands, determine the priorities for developing learning scenario’s for teacher workplace 

learning and the focus of the planned intervention.  

The expected outcome of the multiplier event activity is an overview of objectives for the organization and 

implementation of teachers’ professional development that can be realized as e-inquiries. Results will be mapped against 

the key issues as identified in the desk study (intellectual outcome O1) and formulated in the Key messages document.  

Methodology 
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Two methodologies were used to realize the expected outcome, i.e., to determine priorities for developing learning 

scenario’s for teacher workplace learning and select the ones that can be realized within the Elite project. Namely: the 

EASW methodology and Group Concept Mapping methodology.  

It was chosen to combine these two methodologies in order to maximize the outcomes and benefit from the strengths of 

both in determining the objectives of future Elite learning activities. The EASW methodology is used by all Elite partners, 

its use ensures comparability of outcomes. Adding GCM online component was aimed at ensuring validity and reliability 

of outcomes of the multiplier event.  

The EASW methodology 

The European Awareness Scenario Workshop (EASW) methodology relies on working in varying compositions groups and 

in plenary sessions in order to develop scenarios on the workshop topics, name barriers and propose strategies and steps 

for realizing the goals and overcoming the barriers. Building on concrete “scenarios” or problem constellations, it invites 

working group members to think about realistic challenges rather than dreaming up unlikely problems and solving them. 

Such a workshop follows three phases - the critical analysis phase, the visionary phase and the implementation phase – 

“to create a basis for local action”. The EASW setting allows for interaction between stakeholders rather than organizing 

a static event, in which presentations are provided to participants. One disadvantage of EASWs is their reliance on 

stakeholder balance, which might never be reached realistically. 

Following the EASW methodology, three sessions of the multiplier event were planned in three separate activities in which 

the stakeholder groups were either involved in separate activities or brought together for mutual discussions and decision-

making. The sessions were: a) a Raising issues session for different stakeholder groups separately, b) a Needs Analysis 

and Negotiation and Structuring solutions session with a consequent wrap-up with all stakeholder interests represented, 

and c) Demonstrating Possible Solutions mini-sessions to all stakeholder representatives. The set-up of each session is 

described later in the report.  

The Group Concept Mapping methodology 

In addition to EASW methodology, Group Concept Mapping (GCM) methodology was used to collect input from different 

stakeholders including those would not be able to attend the live event. Generally speaking, the GCM methodology 

facilitates arriving at a shared vision regarding a particular issue. The GCM follows several distinct phases, in which all or 

a selection of participants take part.  

The first phase or a starting point of a GCM study is idea generation, it can be organized online or live. Participants are 

invited to provide answer to a single prompt which is constructed based on theory and/or practical insights. The number 

of replies to the prompts by the participants is not limited as long each reply constitutes a single statement (idea). Idea 

generation can be done anonymously in combination with a limited number of background questions. In phase 2 idea 

generation phase is followed by sorting of collected ideas by participants and by rating ideas on a number of relevant 

dimensions, f.e., importance and feasibility (Trochim & McLinden, 2017). The input is then analyzed with two advanced 

multivariate statistical techniques - multidimensional scaling (MDS) and hierarchical cluster analysis (HCA) to identify 

patterns in the data. Maps visualizing the outcomes of individual activities that are generated in the process are used to 

validate the shared understanding of the issues under investigation and to formulate further actions or strategies in the 

subsequent phases (Kane & Trochim, 2007). 

In relation to the Dutch multiplier event in Elite project, the first phase of the GCM methodology was used for the 

generation of input from the target population (stakeholder groups), in order to have an overview of potentially versatile 

standpoints, be able to differentiate between the standpoints of each group and also to stimulate discussion and further 
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idea generation during the the multiplier event. Further phases of the GCM will be conducted at a later moment and will 

not be included in this report. In due course, they will be integrated with Elite outcomes.  

Rationale for selection of participants  

For the successful implementation of the EASW methodology, groups of stakeholders need to be identified. In conformity 

with Elite project guidelines the stakeholders were defined as policy makers, policy mediators (those responsible for 

decision-making) and practitioners.  

For the Dutch multiplier event, the choice was made to integrate the multiplier event in the frame of a regional teacher 

professional learning activity – a one day Teacher Festival event held as a celebration of Day of Teacher on October, 5th . 

This activity was organized by several school boards for ca 1200 secondary school teachers. School board directors as 

policy makers and teachers as representatives of other stakeholder groups were part of this event. By integrating the 

multiplier event in the Teacher Festival, the Elite project could count on a large representation of all stakeholder groups 

and realize the dissemination of the project.  

Rationale for selection of specific issues for discussion  

Teacher professional development is part of the national agenda in the Netherlands as a warrant of the quality of Dutch 

education. At macro level, the Ministry of Education and Culture and the national teacher agency (Onderwijscoöperatie) 

take care of the pre-requisites and the general framework by formulating the general quality standards and by financing 

teachers’ professional development. Support of participation in regional, national and international networks of schools 

contributes to teacher learning as well. Pre-service teacher education, publishing houses, non-governmental educational 

agencies and university research centers contribute to teacher learning by offering live, online and blended courses and 

programs and conducting research of teacher professional learning. At meso-level school boards facilitate teacher 

professional development by allocating time and facilities for learning activities, organizing intervision and network 

learning and support of innovation at grassroots level. In doing so, schools pursue specific aims – making the school a 

professional (learning) organization that operates effectively in a highly demanding and continuously changing society and 

supporting teachers as professionals and members of these professional organizations in their individual professional 

learning activities. It is however, the teachers themselves who retain responsibility for and who have the lead in making 

their own professional development an integral part of the teacher profession.   

To become a professional learning organization, the school thus needs to balance between learning needs, wishes and 

preferences of individual teachers and the collective needs of the school as a professional organization (Vermeulen, 2016). 

While prerequisites for teacher professional learning at the workplace are guaranteed at both macro and meso level, and 

the on-going technological and societal changes make innovation in the school a necessity, the teacher remains the core 

person in the implementation of innovation initiated elsewhere. However, unless the teacher gets the ownership of the 

innovation, the chance it is a success is low (Borko, 2004; Clarke & Hollingworth, 2002).  

Therefore, the multiplier event chose as a focus the current teacher professional learning (workplace) needs as 

experienced by the teachers themselves. A collection of needs and wishes expressed by the teachers who actually are 

willing to learn was considered as a legitimate start for a series of workplace learning interventions in Elite.  

 

Implementation  

Setting and context of event  
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The Dutch multiplier event took place on October 5, 2017, as an integral part of a regional large-scale learning event, the 

so called Teacher Festival. Three regional school boards uniting all secondary schools of the Dutch region South Limburg 

joined forces to organize a professional day long learning activity for all teachers of secondary schools in the region.  

Participants of the Teacher Festival were free to design a personalized professional learning programme and could enroll 

in a great variety of workshops, hands-on activities, discussions etc. Three universities and a number of local organizations 

(a Science Museum, an Art Workplace and theatre, the educational department of the local zoo) were also invited to 

participate.  

The OUNL was contacted by the head of the organization committee, drs. Tineke Brocheler with a request to contribute 

with a learning activity for the day. The initial request led to cooperation in designing a joint programme that would fit 

the goals of the Elite project according to the multiplier event format.  

An outline of the programme fitting the Elite project methodology (EASW & GCM) was submitted to joint school boards. 

Approval of the approach and the programme was granted including permission to conduct an online questionnaire based 

on GCM methodology prior to the event. An important restriction however was that only those interested in the part of 

the programme offered by the Open University could be approached to fill in the GCM questionnaire. While this restriction 

was a certain bias, teachers and decision makers in school-related policies with interest in innovation and professional 

learning were the target group of the Elite multiplier event and as such a valid target group for the online questionnaire.    

Elite project multiplier event activities constituted part of the whole offer and participants were free to sign up for and 

enroll in all three constituent activities or in any of the three.  

96 participants signed up for the Raising issues session; 99 participants signed up for the Needs Analysis and Negotiation 

and Structuring solutions session and 24 participants enrolled for the Demonstrating Possible Solutions session.  

Evaluation of the event was conducted by TF organizers and is available for all activities taken together. It was not possible 

to hold a separate evaluation of the multiplier event activities.  

 

Structure of the event  

Online questionnaire (GCM) and live input for GCM idea generation 

Online GCM questionnaire was used 3 weeks prior to the Teacher Festival. An idea generation activity on personal needs 

and wishes of Teacher Festival participants was conducted. All those who enrolled in the OU session on Teacher 

Professional Development by professor Vermeulen were invited to respond to a short online anonymous questionnaire 

conducted with the GCM tool. The questionnaire consisted of 4 background questions and a prompt. The background 

questions concerned professional background, discipline, years of experience and the highest level of education. The 

prompt was worded to elicit answers to the question on what needs in professional learning respondents experienced in 

relation to their professional activities.  

The input was integrated in the key note address to trigger discussion of the topic and introduce the central interactive 

part of the session (described above as Needs Analysis and Negotiation and Structuring proposals session in line with the 

EASW methodology). Brainstorm during the Needs Analysis session was collected as an output from the multiplier event.  

The online questionnaire (GCM) was sent by the organizing committee to 99 Teacher Festival participants who had 

enrolled for participation in the Needs Analysis session. The GCM online questionnaire contained 39 unique responses 

(response of 39%).  
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Start of the Teacher Festival 

After the registration procedure, the Teacher Festival was opened at a plenary session for all 1200 participants in the Main 

Hall of the Parkstad Theatre in Heerlen.  

A large variety of activities started directly after the Introduction including the sessions organized by the Open University 

as parts of the Elite multiplier event. The complete programme (in Dutch) is included in the Appendix (Attachment 1).  

Figure 1 illustrates the plenary opening on the TF prior to the multiplier event activities. These activities are described in 

3.2.2, 3.2.3. and 3.2.4.  

 

  
  

  

 
 

Figure 1 Opening of the Teacher Festival (registration and plenary start) 

 

Elite session 1: Raising issues session (9.45-10.45) 

During the Raising issues session the focus was on the opportunities that current technological developments open for 

education and application in the classroom, in particular in STEM classroom against the frame of teacher professional 

learning needs and opportunities. Professor dr. Marcus Specht started the session with an introduction of a variety of 

tools and the implications of their introduction in the classroom. Thereafter the implications for teacher competence 

requirements and competence development were discussed in small groups each united by a particular tool or technology. 

Participants could choose a specific anchor from a technological perspective to talk about application of technological 

enhancement of teaching and learning, identifying opportunities and challenges for these applications and thus for the 

needs in relation to teaching.  Discussions were held in homogenous interest groups, aiming at identifying the 

opportunities and challenges on implementing activities for STEM teacher’s competence development and in particular 

the teacher tasks in designing, implementing, orchestrating student learning.  

4 separate groups worked on the following topics: (1) challenges of inquiry-based learning and the use of technology in 

tackling the challenges; (2) development of scenarios of using Dashboards for supervision, monitoring and instruction in 

online and blended learning formats; (3) Computational Thinking and learning in the classroom – opportunities and 

challenges and (4) sensor based technology in the classroom.   



63 
 

This session was organized together with another Erasmus + project Adulet, insights from Adulet were shared with the 

participants and discussed from the teacher as designer and teacher as learner perspectives.  

Figures 2 and 3 illustrate these activities.  

 

  

Figure 2 Presentation and discussion at the Raising issues session (sensor-based technologies in the classroom)  

 

Figure 3 Demonstrations and brainstorm activities at the Raising issues session (inquiry based learning challenges with 

DojoIBL) 

 

Needs Analysis and Negotiation and structuring proposals session (10.45-11.30) 

The Needs Analysis and Negotiation and Structuring proposals session was arranged as a joint activity for representatives 

of all stakeholder groups together. The aim of the session was to stimulate active discussion of learning needs and needs 

of schools as an organization, reflect on the generated ideas as opportunities and challenges from different perspectives. 

Led by prof. Marjan Vermeulen participants brainstormed about the needs and possibilities to tackle arising issues and 

main challenges.  

During this session - an exchange of standpoints between the participants of the session - a paper and pencil version of 

the GCM tool was used to trigger deep discussions and exchanges that were used to create a shared understanding of the 

topic and collect the output for phase two of GCM to be held later.  

For the discussion of different perspectives color envelops and postcards were used. The envelops were distributed among 

the participants and participants were requested to discuss and share expectations they have from different stakeholders, 

such as  the government /policy makers, school boards, broad society and research community. Figure 4 is an illustration 

of how this part was orchestrated by the key note speaker prof. dr. Marjan Vermeulen. 
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Figure 4 Screenshots of the presentation with colored 

envelopes used to orchestrate discussion 

Structuring proposal part of the session was a plenary reflection on the outcomes against the theoretical background of 

Professional Development theories and research findings moderated by prof. Vermeulen. Input of all participants on the 

needs and wishes of teachers against the opportunities and challenges they experienced in their professional practice.  

Demonstrating possible solutions mini-sessions 

To conclude the topic discussions a series of mini-demonstrations of tackling several challenges were conducted by 

workshop leaders of the Raising issues session (among others, Angel Suarez with DojoIBL in exemplary scenarios of co-

development of inquiry based learning as a workplace learning strategy for teachers, and Jan Schneider with Presentation 

Trainer (Figure  5).  

  
Figure 5. Jan Schneider presenting the Presentation trainer and demonstrating the tool.  

These sessions were concluded with an oral evaluation.  

 

Evaluation  

Organizers of the Teacher Festival made use of the Elite evaluation questionnaire to conduct online evaluation of the 

whole event. Due to fact that Elite multiplier event activities were parts of a larger programme it was not possible to 

conduct a separate evaluation of the multiplier event sessions.  

All participants received a flyer with the link to the evaluation questionnaire and were reminded of the questionnaire one 

week after the event. Organizers of the day shared the outcomes of the evaluation with the Elite project.  
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Furthermore, all researchers from the Open University who contributed to the event, shared their evaluation during an 

oral evaluation meeting. Their feedback points were collected and are summed up in the overview in Table 1.  

Table 1. Evaluation and feedback points of the OU researchers who contributed to the Teacher Festival and to Elite 

multiplier event activities 1, 2 and 3.  

Evaluation aspect Feedback 

Organization & communication A very good organization and clear 

communication in advance. Limited visibility of 

the Open University and |Elite project att the 

event outside of the dedicated session (used as a 

feedback point to the organizers 

Content Overall satisfaction by the quality of discussions 

and exchanges during the sessions and in the 

follow up 

Relevance Relevance to professional practice was not 

directly evident at the Raising issues session. The 

workshop part of the Raising issues session and 

the Needs Analysis session were found highly 

relevant by all participants.  

Overall satisfaction Good 

 

  

Outcomes  

This section presents the outcomes of different activities.  

GCM study prior to the multiplier event 

The goal of the GCM online questionnaire set out prior to the live event was two-fold: to generate input for further 

activities and to have points for active discussion during the live session on Needs Analysis. This section presents these 

results.  

Participants  

Around 50 people filled in the questionnaire, there were 39 unique answers in the system. According to the provided 

background data respondents represented a broad variety of educationalists: working in different disciplines, with 1.3 

STEM teachers (Figure 6). Among the respondents teachers were in the majority (n=25, and school board of directors and 

administrative staff represented by 5 respondents each, figure 7). Figure 8 gives an overview of the distribution in the 

teaching expertise and Figure 9 - in the educational level of participants. 
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Figure 6. Distribution of respondents to the online questionnaire: discipline 

 

Figure 7. Distribution of respondents to the online questionnaire: occupation 

 

 

Figure 8. Distribution in expertise level among respondents to the online questionnaire 
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Figure 9. Distribution in the educational level of the respondents to the online questionnaire 

In the GCM online questionnaire participants were invited to generate ideas by reacting to a prompt, they could give as 

many answers as they wanted but each should give only one idea. In phase 2 all unique ideas will be clustered by the 

participants and experts. In this temporarily analysis the clustering was conducted by an independent researcher. The 

prompt invited participants to complete the following sentence “In my professional activities for my professional 

development I need … “. Answers to the prompt given in the online questionnaire can be divided in several approximately 

equal statements.   

Table 2 presents the outcomes of the online GCM in detail.  

Table 2. Outcomes of the preliminary online GCM 

Cluster Total 

statements 

Exemplary statements 

Support and advice   Coaching at workplace on effective teaching 

Collaboration 7statements Collaboration with colleagues 

Exchange of ideas 

Working on joint projects 

Doing research together 

Meeting teachers 

Contacts with other schools and further education 

Shadowing a colleague 

Sustainable models of knowledge sharing 

Access to knowledge  Knowledge of why students have poor memory more 

often 

Insights in the positive and negative effects of the ICT 

use of by adolescents 

Knowledge about new teaching methods 

Teacher skills  Learn to motivate students (again) 

Develop better digital skills 

Time management skills  

Job related issues  Just doing my job 

Spend more time with the students 

Contribute to the digital learning environment 

More attention to class management 

0
2
4
6
8

10
12
14
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Formal schooling  10 

statements 

Get the qualification to teach one more discipline 

Continue working on my research project 

Apply for recognition of prior 

 

Raising issues session 

The goal of this session was to raise awareness of what is possible and already available for teachers and to let them think 

of what is directly applicable in the classroom and where additional support is needed and what such support might entail. 

The second goal was to warm participants up for the next session on professional learning needs. In all groups discussions 

were animated and active. Collecting input was not seen as an objective. Nevertheless, the group discussing opportunities 

and challenges of teaching according inquiry-based learning methodology produced an overview of pitfalls for both 

teachers and learners (Table 3).  

As Table 3 demonstrates teachers have a good idea of what implementing inquiry-based learning in the classroom entails 

and are aware of many pitfalls and challenges. As the discussion moved forward the technical solution with the 

demonstrated platform DojoIBL was seen as a interesting and also feasible technological answer to many challenges.  

Table 3 Answers generated by participants (n=16) discussing the challenges of inquiry based learning 

Challenges of designing & organizing (implementing) inquiry-based learning in classroom 

For teachers For students 

Dealing with diversity Collaboration 

Planning 

Inquiry mindedness 

self-regulation 

Ability to read and understand what is 

implied  

Personalized teaching, differentiation 

Monitoring process 

 Getting all students participate  

How to start 

Teaching students how to do an inquiry 

 

Acting as a coach  

Supporting the student in finding answers 

Formulating good learning questions 

 

Assessment of outcomes at different levels for 

different student skills 

Discovering what is possible, going beyond 

the given task  

Getting from the idea to results  

Finding time to organize a learning setting for inquiry 

based learning 

 

Working technology 

 

According to the participants these issues needed support and/or additional learning or training.  

 

Needs Analysis Session  

The core outcome of the needs analysis session was the completed overview of needs in further schooling, training and 

professional development at the workplace.  

86 participants handed in paper and pencil questionnaires that were manually filled in the GCM tool.  
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According to the collected background information, a following overview of the participants can be provided.  

 

Figure 10. Distribution of respondents of the TF multiplier event: discipline of teaching 

 

Figure 11. Distribution of participants of the Needs Session: occupation 
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Figure 12 Distribution in expertise level of the participants of the Needs session 

 

 

Figure 13. Distribution of participants according to highest educational level at the Needs session 

 

Together with the statements generated prior to the session, GCM idea set comprised 144 unique statements. Three 

researchers separately analyzed the complete set of statements looking for statements that consisted of more than one 

idea, identical statements or unclear statements, 45 statements were found identical or very close in meaning by all the 

three researchers and erased.  

The total of 99 unique statements on the expressed needs in professional development activities will be at a later stage 

clustered by a group of experts (n=30) and rated on importance and feasibility (Kane & Trochim, 2007). For the purpose 

of report on Output 3 a preliminary clustering is done by one independent researcher will be used.  
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Table 4 presents the resulting clusters (preliminary results).For the readability purposes each cluster is represented with 

several statements that typify the cluster.  

Table 4 Preliminary results of clustering of all statements generated by the participants of the multiplier event 

Cluster Total 

statements 

Exemplary statements 

Facilities for professional 

learning 

22 

statements 

Support and time for learning (taking courses), more time to 

develop lessons; trust and independence in designing and 

implementing lessons 

Informal learning support 2 

statements 

Use of daily practice as a source of pd 

More opportunities to learn from each other 

Interaction and exchanges with 

colleagues 

12 

statements 

Exchange of experiences, talking to colleagues, meeting 

colleagues, brainstorm about tasks with others 

Peer feedback and consultation 6 

statements 

Asking feedback, getting feedback from colleagues, more 

supervision by colleagues, visiting each other lessons, open 

door policy 

Collaboration 4 

statements 

Joint work on learning environment 

Collaboration and exchange of ideas with colleagues from 

other schools 

Access to knowledge 26 

statements 

Lecture, courses, training and experience in … new 

pedagogies, socio-emotional development, new teaching 

methods, behavioral disorders of schoolchildren 

Doing research 3 

statements 

Together colleagues setting up experiments and study what 

works; 

More inquiry based reflection on the teaching process 

Organizational changes 18 

statements 

Changing school organization; making school an 

organization for professional learning, less control, more 

autonomy and trust, less administrative workload 

Self-directedness and self-

regulation 

10 

statements 

Being able to reflect one’s actions, reflecting on one’s skills. 

Motivations and ambitions. Learning to make mistakes and 

learn from them 
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Demonstrating solutions sessions 

The two hands-on Demonstrating solutions sessions did not produce tangible outcomes in the form of artefacts. The 

session provided the link between the teacher challenges discussed in the first session (f.e., challenges of Inquiry-based 

learning), available technical solutions that can help resolve some of the challenges and teacher learning on the one hand 

and school organization on the other.  

If the school does not provide pre-requisites for implementation, technological innovations cannot succeed. Unless the 

teacher masters the approach and the tools, he or she cannot act as an agent implementing such tools or approaches in 

daily practice. The teacher who learns is the key to success, was the joint conclusion.  

In the final activity of the Teacher Festival, this point was repeated in a broader context of all activities of the programme, 

enhancing the relevance of the Elite multiplier event.  

 

Evaluation Results & SWOT analysis   

Evaluation questionnaire results 

Evaluation was filled in by 186 participants of the Teacher Festival. The evaluation referred to all activities taken together. 

On the 10 point scale the event was evaluated with 7, 41  final score. Four participants gave an unsatisfactory (1, 2 or 3) 

while the majority (171 participants). Feedback and wishes of the participants about future professional learning activities 

were in line with the outcomes of the Needs Analysis session: more variation between knowledge oriented and hands-on 

tasks, opportunities for networking, and as topics – effective use of ICT in school practice, the use of open learning and 

MOOCs, in combination with exchange of good practices and experiences of colleagues.  

The complete evaluation is to be found in the Appendix (In Dutch).  

SWOT analysis results  

Strengths: The multiplier event provided valuable insights for the organization of teacher professional learning activities 

that can contribute to workplace learning and competence development of secondary school teachers in the Netherlands 

and in particular to teachers in STEM disciplines. The input from the multiplier event activities provided additional 

information and insights to the literature overview and the Key Messages document.  

Weaknesses: Integration of the multiplier event in a large scale activity was both a strong point and a limitation because 

the potential of the EASW methodology could not be enjoyed to the full in the constraints of the programme of the event 

in which participants were free to attend activities. The same is true of the strengths of the GCM methodology which could 

have provided richer results if it could be held with all participants of the Teacher Festival and not only with those who 

chose the OU activity.  

Opportunities: collaboration at regional level offers a good opportunity to create long term relationships between 

educational research and technology development and the teacher practice on the one hand, and is a guarantee that 

educational and training activities designed and delivered within the Elite framework will not be one-time activities. The 

alignment between the offer and the experienced needs in learning activities increases the chance that the intervention 

will indeed be effect and help change and further develop the instructional practice.  

Threats: for the OU team of researchers and educational designers comprising the ELITe team has a limited capacity to 

provide learning activities and, more importantly, the follow up for such activities in the form of counselling and co-
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creation of new learning experiences. To tackle this threat network and community building strategies need to be 

developed.  

Conclusions  

The multiplier event E3 conducted in October 2017 demonstrated that professional learning is a relevant issue and that 

designing, organizing and orchestrating professional learning is a complex task that can be best tackled in a manifold way. 

The preliminary online questionnaire provided input for a good discussion at the multiplier event but foremost, it showed 

that learning in relation to the job context is relevant yet versatile – there is need in formal knowledge, skills and work 

related collaborative activities, however, the participants pointed to both specific needs that are specific and work related 

and needs that are more abstract and related to general competence growth. Collection of input at the Needs Analysis 

session at the multiplier event confirmed this conclusion: needs in professional learning are versatile and are both related 

to specific issues as to general competence development perspective. Prominent are the need in facilities at the workplace 

(time!) and collaboration, being able to communicate and collaborate with colleagues at the workplace and outside. An 

offer of professional learning trajectories that caters to these needs within the Elite intervention is an opportunity to 

contribute to teacher professional development in an effective way.  

Input collected at the Raising Issues session and the Demonstration pointed out to several specific themes that are of 

interest as anchors in professional learning events for teachers interested in innovative pedagogies such as inquiry based 

learning. Active participation in the sessions demonstrating other innovative tools and discussions around their application 

(i.e., Learning Analytic Dashboards, Sensor-based technologies and Computational Thinking) made it clear that there is 

interest in new concepts and tools while the relevance of application of the new knowledge in the classroom, in one’s 

professional practice can be seen as a predictor of whether professional learning events introducing such tools and 

approaches will effectively contribute to teacher competence development in general in STEM-related disciplines in 

particular.  

Another lesson concerns the importance of offering opportunities for collaboration, joint work and sharing of one’s own 

practice. Taking a look into each other’s “kitchen”, learning from each other is considered most relevant by participants 

of the multiplier event. However, facilitation of learning by school management, allocating time for professional learning 

activities is an aspect that cannot be tackled by a provider of a learning event. Investing in long-term cooperation with 

school boards and school management is an important pre-requisite for an institution engaged in development of 

professional learning activities, in this case of the Welten-Institute of the OU as one of the Elite partners. This implies that 

responding to the needs of school boards, collaboration in organizing events such as the Teacher Festival is an integral 

part of the offer from the OU as the Elite partner to the teacher practice.  

Based on all the collected input at the multiplier event and taking in the account the conclusions of the literature study 

summed up in the Key Messages document, the following conclusions are formulated.  

As an Elite partner, the Open University will offer a series of introductory online open learning activities for teachers in all 

disciplines, while the relevance for STEM teacher practice will be emphasized and specified whenever relevant. These 

learning events will be of short duration (ranging from 15 to 30 hours workload) so that teachers could participate and 

learn even when the time that can spend on these learning activities is limited and their learning effort is not in other 

ways facilitated by school management. Sharing experiences, practical solutions and ideas will be integrated in the 

pedagogical approach in combination with the pedagogy and tooling that supports exchanges between learning and 

orchestrates the learning process leaving sufficient space for the contribution of the learner. The courses will thus be 

based on design principles for open learning (Firssova, Brouns & Kalz, 2015) and collaborative inquiry based learning with 

DojoIBL (Suarez, Ternier & Specht, 2017).  
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De competentieontwikkeling van STEM docenten in Nederland 

Sleutelboodschappen die in het Nederlandse multiplierevenement worden besproken 

 

 

Docentprofesssionalisering is meer dan een relevant onderdeel van het onderwijsagenda in Nederland. Met de Wet 

Beroepen in het Onderwijs (Wet Bio, 2006) is professionalisering een integraal onderdeel van de professie van leraar 

geworden. Met deze verankering en de instrumentatie via Lerarenregister en het creëren van financiële 

randvoorwaarden in de vorm Lerarenbeurs heeft de Nederlandse onderwijs belangrijke randvoorwaarden voor 

permanente professionalisering van leerkrachten en docenten geschapen. De realisatie van de professionalisering 

binnen deze randvoorwaarden en ook benutten van datgene wat dankzij deze randvoorwaarden mogelijk is, ligt bij de 

school als organisatie, enerzijds en de individuele docent, anderzijds.  

 

Relevante vraagstukken zijn 

 Op macro niveau: afstemming tussen nationale interesses in innovatie en technologische ontwikkeling en de 

organisatie van initiële onderwijsstructuren en de structuren voor de permanente 

docentenprofessionalisering op de werkplek. De recent herijkte docentencompetenties dienen als een trigger 

voor discussie over toepkomstgericht en toekomstbestendig docentprofessionalisering.  

 Op meso niveau: school als organisatie en werkgever is op zoek naar innovatieve aanpakken van 

professionalisering waarmee niet alleen individu maar de organisatie als geheel het predicaat “lerende 

organisatie” zou kunnen hebben. Wat betekent voor de school als organisatie  het leren van docenten als een 

integraal onderdeel van het functioneren van deze organisatie? Hoe evalueert de school door de individuele 

transformaties van leraren en wat betekent de transformatie van de school in de lerende organisatie voor 

toekomstgericht en toekomstbestendig docentprofessionalisering? 

 Op micro-niveau  heeft het vraagstuk van docentprofessionalisering meerdere kanten. Integratie van 

transversale vaardigheden, de zo genaamde 21eeuwse vaardigheden, alomtegenwoordigheid van ICT, 

curricula die niet de vakinhouden maar de leerling centraal stellen, personalisatie van leren veranderen het 

onderwijs en de leerkracht. De kennis en vaardigheden opgebouwd in initiële opleidingen leggen de basis voor 

het carrière lang bouwwerk van docenteprofessionalisering waarbij de houding, met name de onderzoekende 

en reflecterende houding prominent naar voren komen en ontwerp- en onderzoeksvaardigheden steeds meer 

tot de basisrepertoire van de leraar beginnen te behoren.  

 

 

⇨ Het centrale thema van het Nederlandse multiplayer event 

Docentprofessionalisering en de impact ervan op de schoolpraktijk 

 

Key Action 2 – Strategic Partnerships for school education  

ELITe: Enhancing Learning in Teaching via e-inquiries  

Agreement No. 2016-1-EL01-KA201-023647  

elite-project.eu 
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Op 5 oktober 2017 organiseren schoolbesturen LVO (cluster Parkstad), SVO|PL en Citaverde (afd. Vmbo) een Dag van 

de Leraar voor alle betrokkenen bij het voortgezet onderwijs in Parkstad Limburg. In het theater van Parkstad Limburg 

komen naar verwachting circa 1200 docenten, onderwijsondersteunend personeel, schoolmanagement en andere 

stakeholders bij elkaar om een dag lang samen met elkaar en van elkaar te leren. Het thema van de dag is: ‘Zaaien, 

groeien, bloeien en oogsten’. Het Parkstad Limburg Theater wordt voor deze dag omgetoverd in een soort 

onderwijsfestival met keynotes, good practice workshops, inspiratiesessies en netwerkplekken. Elke deelnemer zal 

online een geheel gepersonaliseerde route voor die dag uit kunnen stippelen.  

 

Het Welten-Instituut koppelt een onderzoek zal aan naar de behoeften van leraren aan professionalisering aan deze 

dag en zal op de dag via een serie workshops de vragen die zowel op mico als op meso niveau betrekking hebben 

verhelderen.  

Door middel van een Groep Concept mapping worden de behoeften van individuele leraren geinventariseerd.  

In een gezamenlijke sessie wordt vanuit verschillende rollen naar deze expliciet gemaakte behoeften gezamenlijk 

gekeken.  

Vervolgens worden de standpunten van de betrokken stakeholders aan de schoolbesturen voorgelegd.  

De uitkomst is een overzichten van de behoeften en leerwensen van de docenten op zowel individueel als collectief 

niveau.  
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Systemic opportunities and challenges for STEM teachers' competence 

development in Bulgaria 

A report on the processes and outcomes of the ELITe’s project Bulgarian Multiplier Event  

 

by Nikolina Nikolova3  

 

Introduction 

Providing digital professional learning opportunities for secondary teachers’ competence development is on the base 

of the Enhancing Learning In Teaching via e-inquiries (ELITe) Erasmus+ project as a priority of the “Education and 

Training” EC policy agenda. The main project goal is to support teachers’ professional learning for competence 

development, targeting specifically in-service educators in the STEM domain. Achieving this goal pass through 

conceptual, methodological and domain specific perspectives, forming respective specific objectives of the project. 

The multiplier event E3 is focused on the deepen understandings on the requirements for STEM teachers competence 

development at national levels, as conceptualized and expressed by policy makers, policy mediators and practitioners. 

The presented report describes the methodology of the E3 multiplier event design, conduct and delivery, as well as 

the main conclusions from methodology and domain specific aspects of STEM teachers’ competence development in 

Bulgaria.  

As the educational reform in Bulgaria has just started, there are many challenges faced from all the stakeholders – 

policy makers, policy mediators, teachers’ trainers, STEM teachers, and broad society. The role of the report is to 

clarify main opportunities and barriers, as they are seen by each stakeholder’s group, and to find a way to negotiate 

the possible ways for their extended use (opportunities) and solving or removing (barriers). The extracted analysis and 

resume will be used as input for further inquiry-based learning model development and the design and 

implementation of specific digital learning scenarios for STEM teachers’ training. 

Approach and methodology 

Aims and objectives of the events 

The aim of the multiplier event E3 is to communicate and negotiate with policy, policy mediators and practitioners 

outcomes from activity 1.1 and Intellectual outcome O1, i.e. “Policy envisions and requirements for STEM teachers 

competence development in Greece, the Netherlands, Bulgaria and Spain”, focused on the Bulgarian situation. 

                                                             
3 Professor, Science-Research Department (SU-NIS), Sofia University.  

✉ nnikolova@fmi.uni-sofia.bg  

 

Key Action 2 – Strategic Partnerships for school education  

ELITe: Enhancing Learning in Teaching via e-inquiries  

Agreement No. 2016-1-EL01-KA201-023647  

 

mailto:nnikolova@fmi.uni-sofia.bg
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Expected outcome is the identification of systemic opportunities and challenges to implement training activities for 

STEM teachers’ competence development in Bulgaria. This will be documented in a national report, accompanied by 

the “key-messages” document, as a part of the ELITe report  

The EASW methodology 

The European Awareness Scenario Workshop (EASW) methodology relies on working in varying compositions groups 

and in plenary to develop scenarios on the workshop topics, name barriers and propose strategies and steps for 

realizing the goals and overcoming the barriers. Building on concrete “scenarios” or problem constellations, it invites 

working group members to think about realistic challenges rather than dreaming up unlikely problems and solving 

them. Such a workshop follows three phases - the critical analysis phase, the visionary phase and the implementation 

phase – “to create a basis for local action”. The EASW setting allows for interaction between stakeholders - rather than 

a static one, in which presentations are provided to participants, and aim for consensus building rather than 

instructional approach. One disadvantage of EASWs is their reliance on stakeholder balance, which might never be 

reached realistically. However, targeting a certain number of distinctive stakeholders is a good starting point to make 

“bringing together a broad range of interests” a little more concrete. 

Following the EASW methodology, the multiplier event E3 was structured in three session – Raising issues session, 

Negotiation session, and Structuring proposals session. During the Raising issues session participants work in 

homogenous groups, aiming to identify the opportunities and challenges on implementing activities for STEM 

teacher’s competence development. During the Negotiation session they were re-arranged in heterogeneous groups, 

looking for solving the conflict aspects and generating recommendations on how to take advantage of the 

opportunities and how to avoid / deal with the challenges. The aim of Structuring proposal session was, in plenary, to 

map the issues and recommendations in the frame of broader educational priorities.  

Rationale for selection of participants  

For the successful implementation of the EASW methodology, three homogenous groups of stakeholders were 

identified: policy makers, practitioners and broad society members. Policy makers group involves representatives of 

Ministry of Education, Regional Management Centers of Education, National Center of Information support, professors 

responsible for teachers’ training curricula from main universities in Bulgaria, head teachers responsible for local 

school policy in STEM teaching. Selection of the practitioners - STEM teachers from different regions in Bulgaria, 

representing general and vocational schools, was based on the good relationships of the Faculty of Mathematics and 

Informatics, Sofia University, and pro-active schools in Bulgaria. The group of the broad society members includes 

active parents and representatives of private educational centers, private companies and research centers. 

Rationale for selection of specific issues for discussion 

In Bulgaria, since 2016, there is a new Law on pre-school and school education, accompanied with several ordinances, 

regulating its application. Special attention was paid to Ordinance #12, regulating the teachers’ professional 

development and the way of attestation, and the Ordinance of National requirements for ‘teacher’ professional 

qualification. They stimulate teachers’ professional development by regular trainings, participation in research 

activities and experience exchange events. The new students’ national educational standards and curricula for STEM 

education also is a challenge in front of the teachers and teachers’ educators. Another important initiative of the 

Ministry of Education and Science, called Innovative school supporting schools, is providing innovative vision, 

development strategies, and teaching approaches, and is stimulating the school managers to involve the pedagogical 

staff at schools in activities, enhancing their academic, pedagogical, administrative and communicative competences.  

As a result of the analysis of all these documents, we identify the main issues and describe them in the Key messages 

document. On the base of these issues we formulate the main topics for the multiplier event discussions: 
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 Teacher competence are needed to design IBL activities in the class. Teachers needs a support for IBL day-

to-day application. Content should be provided to spread widely the approach (micro level) 

 Opportunities and challenges in schools management of strategy, curricula and teaching approaches (mezzo 

level) 

 Opportunities and challenges in building teacher competences by the teacher trainings (macro level) 

 

 

Implementation  

Setting and context of event  

The multiplier event E3 took place on 29 of June 2017, at the end of the academic year in Bulgaria, in the Mirror 

Conference Hall at Sofia University. 

The first invitation letter was sent to 53 persons, representatives of the Ministry of Education and Science, 5 Regional 

Management Centers of Education, National Center of informational support of education, 5 Bulgarian universities, 

responsible for teacher education, Bulgarian Academy of Science, 15 schools (headmasters, STEM teachers and 

parents were invited), Chamber of Commerce, 2 museums, 3 IT companies, 4 publishing houses, and one non-

government organization. Invitations were sent via e-mails, with attached short information about the ELITe project 

and multiplier event goals, presented as a flyer, text information about previous stage – Analytical report of National 

policy documents, and Key messages document as a conclusion of Analytical report. The invitation was sent to 53 

persons in total, and the participation was confirmed by 48 persons, who received a remainder a week before the 

event. The actual number of participants was 43. 

Following the EASW methodology, participants were separated in three groups: 

 Policy makers – representatives from Ministry of Education, Regional Management Centers of 

Education, National Center of Information support, professors responsible for teachers’ training 

curricula from main universities in Bulgaria, and head teachers responsible for local school policy in 

STEM teaching 

 Practitioners – STEM teachers from general and vocational schools 

 Broad Society members – parents, representatives of private educational centers, private companies, 

NGO and research centers 

Structure of the event  

The workshop started with registration of all participants. Upon registration they received a different colored badge 

according to the group in which they were involved, paper folder including a workshop agenda, an ELITe project flyer, 

and an evaluation questionnaire. They were also invited to take wrapped-up candy with the request to preserve the 

wrap, which will be used for a warm-up social activity.  

The workshop was opened by the Vice-Rector of Sofia University Assoc. Prof. Eliza Stefanova. She highlighted the 

importance of this project for the professional development of STEM teachers. Assoc. Prof. Stefanova also expressed 

her happiness to collaborate with stakeholders from all over the country in order to strengthen the role of inquiry-

based learning (Figure 1). 
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Figure 1. Opening 

After the Vice-Rector speech, Nikolina Nikolova delivered a presentation on ELITe project, which provided detailed 

information in relation to project description and aims. She also presented the results from the Analytical Report of 

national policy documents on policy envisions and requirements for STEM teachers’ competence development and 

Key messages for consideration. Furthermore, Nikolina provided instructions in relation to the warm-up activity: all 

people, having the same colour wrap shall make a group during the coffee break and agree on one word, which 

describes their common feelings, emotions, and attitude to the position they practice at work place. The coffee break 

finished with short presentation of colored groups – names, institution, and common word (and why they choose it) 

of participants. Then also write this word on a colourful piece of paper and pin it up on a cork board. One 

representative of the group explained how all group members have come up with this word (Figure 2). 

   
Figure 2. Familiarizing with the ELITe project and getting knowing each other 

After all participants got to know each other better by participating in the warm-up activity, they were divided into 

three focus groups (policy makers, practitioners and broad society members) arranged around three round tables. 

Each one of the groups have to choose two moderators, which have to lead discussions on different topics and 

questions such as: 

- Which are the greatest challenges, which the new Law places this school year? 

- What new doors the new Law opens? 

Nikolina presented the De Bono’s Six Thinking Hats method, which was the main tool for implementation of SWOT 

analysis by each group. Each group’s discussion was based on the Key messages of the Analytical Report of national 

policy documents on policy envisions and requirements for STEM teachers’ competence development. During the 

discussions, each participant used a hat colour, according to the perspective from which s/he tackles the issue (e.g. 

judgement, creativity, management etc.), according to the Bono’s method. Then the moderators wrote down on 4 

different colours pieces of paper, each colour representing strengths, weaknesses, opportunities and treats of the new 

regulatory framework (SWOT analysis). All aspects of the SWOT analysis were presented in front of all participants by 

appointed representative of the group. Then the coloured sheets were hung on a rope, so that everyone is able to 

read them (Figure 3). 
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Figure 3. Homogenous groups' work using the De Bono's Thinking Hats 

After each group has presented its opportunities and challenges in form of SWOT analysis, and hung up the pieces of 

paper with main points, all participants voted in favour of statements of the SWOT analysis by stamping a coloured 

sticky dot. The ones which gather most of the votes are used as a base of negotiation during the second session (Figure 

4).  

   
Figure 4. Presenting and voting on raising issues 

Then all groups mix, so that there are three new groups with equal number of representatives from policy-makers, 

practitioners and broad society members. The session started with a summary of the main topics of interests 

(according to the voting in the previous stage), similarities and differences in different group’s vision. The next task for 

the participants was to focus of differences, to look for reasoning and negotiating a solution. The purpose was each 

group to find a compromise vision for STEM teachers’ professional development and Inquiry-based learning. They 

wrote down the ideas and their common suggestions from the negotiating phase they had, and then presented and 

justified it in front of all participants (Figure 5). 

   
Figure 5. Heterogeneous groups' negotiation 



14 
 

During the plenary session of the multiplier event, the heterogeneous groups presented the suggestions for 

negotiation. A summary and conclusions on the main needs and considerations in relation to STEM teachers’ training 

was agreed between all participants. Furthermore, the requirements for effective and efficient teachers’ trainings – 

topics, logistic, delivery were outlined (Figure 6).  

   
Figure 6. Plenary session: Mapping of issues, structuring proposals, and certifying participants 

Evaluation of the events  

Initially, each participant had received a sheet of paper containing evaluation questionnaire. The filled in 

questionnaires were anonymous and they were handed over to the organizers just before the closing of the event. 

The participants were asked to evaluate the organization of the event in terms of content / thematic, process and 

venue, background materials, process / methodology of the event, and overall satisfaction from the event. 

SWOT analysis was performed a few days after the multiplier event by the organizers using open questions of the 

questionnaire, participants’ feedback during the event, collection of the results during each session work, and how 

they evaluate the participants' activity and quality of work. It presents strengths, weakness, opportunities and threats 

in relation to planning and implementation of the multiplier event, the effect of networking, and quality and relevance 

of outcomes (Figure 7). 

  
Figure 7 Evaluation of the homogenous groups first outcomes 

 

 

 

Documentation of outcomes  

Raising issues Session 

During the Raising issues session different homogenous groups were focused on the different area of issues: 
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Policy makers were engaged mostly with the national standards on teachers’ qualification, new obligatory topics for 

teachers’ trainings, ways to receive feedback from teachers and broad society, requirements for teachers’ annual 

working plan and students’ textbook, how to deal with concurrency between teachers’ training providers, i.e. how to 

assess (in advance and post-event) relevance and quality of particular teaching training course and / or teachers’ 

training provider. 

Practitioners discussed mainly administrative issues and how the administrative work can be done in more efficient 

and effective way; the need of relevant environment for STEM teaching – textbooks, simulations, specialized labs; the 

new subject in students’ curricula, the new students’ summative exams and how they corresponds with national 

standards of education; the teachers’ attestation process – the period of attestation, who and how to choose particular 

trainings which particular teacher shell attend, what are aftereffects of attestation in terms of teachers; carrier 

development, salary, penalty. 

Broad society members were interested to the results of teachers’ work and also commented the possibility of earlier 

graduating of students (10-th grade, approximately 16 year’s old students) and joining the labor market. Another topic 

of interest was related to the lack of the motivated and qualified teachers in STEM disciplines of school, the new 

requirements for school-parent communication and sharing responsibilities. 

The outcomes of the Raising issues session, related to the new National regulatory framework, were summarized and 

presented as a SWOT analysis result, as shown in Table 1Error! Reference source not found.: 

Table 1. SWOT analysis of the National regulatory framework in accordance with teachers' competence development 

(S)TRENGHTS 

1. Opportunity for teachers’ freedom to create new subjects and to implement new teaching 

methods and innovative training 

2. Greater interest of the teachers to the qualification courses, better selection of the courses’ 

topics 

3. Opportunity for teachers to participate in training outside the country (e.g. CERN) 

4. The new regulation gives opportunities for differentiation of the education after 10th grade 

5. Creation of a e-system and entering the students’ absences from school in the e-system; 

Suspension of the child allowances upon pupil’s absenteeism, these amounts to be transferred 

to the budget of the school 

6. All pupils can participate in the ranking for entering the desired school 

7. The existence of detailed regulatory framework make educational process more structured 

8. Existence of a definition for Textbook 

9. Existence of the strongly defined system of teachers’ assessment 

10. Ordinance #13 on civil, health, ecological and intercultural education provides directions for 

STEM teachers work goals 

11. Ordinance #12 on professional development of teachers, Section 5: Conditions and order of 

teachers’, headmasters’ and other pedagogical staff’s qualification provide new possibilities 

for teachers’ professional development  

12. Entry of the Career Guidance and Entrepreneurship education in school 

13. Availability of New Aspects – The Inclusive Education 

14. Regulatory Requirement for Planning an Annual Thematic Plan for each subject 

(W)EAKNESSES 
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1. The consequences of teacher attestation upon their payment and career development are not 

regulated/defined. Lack of indication of what is happening at unearned 4 qualifying points 

upon the attestation of a teacher 

2. Lack of choice for professional qualification 

3. Lack of possibilities for imposing penalties for students’ misbehavior and misconduct. Long and 

cumbersome procedure for students’ penalties 

4. The school documentation - repeatedly filling in the same data and information in different 

pieces of requested documents 

5. Reduced number of hours in the science subjects. As a consequence – overburden of excessive 

study content for the class hours. 

6. The standards for learning content are not well-formulated 

7. Lack of equivalence among the different schools with respect to the National External 

Assessment; As a result part of the schools ‘accumulate’ lack of knowledge and fall behind in 

their educational process 

8. Lack of differentiation for the (reasons of) absences of different types of students (talented 

students, competitions) – upon 25% or more of class absence in particular subject leads to 

compulsory after-school-year corrective exam, irrespective of the reasons for absenteeism  

9. The subject curricula (the programs of study by subjects and grades) should NOT be anonymous 

– there is a need of taking personal responsibility of students’ curricula as well as of 

communication between curricula authors, teachers and society. 

10. There is no clear separation of the roles between curriculum authors, textbook authors, and 

external evaluators (to participate or not, in textbooks’ evaluation commissions) – prerequisite 

for conflict of interest 

11. New curricula by subjects and lack of textbooks and study materials for them 

12. New National External Assessment “Digital competences” at 10th grade 

13. No inspection standards 

14. Subjectivity of the superiors (principals, inspectors) 

15. Lack of possibility for feedback from different institutions to the school 

16. Participating in external evaluation process – assessors, questors – is not paid. 

17. It is not always possible to use the ICT capabilities - in the absence of projectors, computers, 

boards, markers, etc.  

18. Unprepared teaching staff for the new subject "Computer Modeling" 

19. The teacher attestations – at a long time period 

20. Lack of qualified teachers 

21. The exclusion of the Informatics subject (Comp. Sc.) from the compulsory curriculum in certain 

school curricula at national level.  

22. There are no good conditions for out-of-class work of the teachers in school during the school 

day 

23. Parents' refusal to fill in information; Incorrectly filled in information 

24. Lack of sufficient information about and for the parents 

25. The preliminary planning of the teaching activity in the Annual Thematic Timetable is in very 

great details (the education is student-oriented and very often is not known in detail as 

themes, duration, and timetable at the beginning of the year) 

(O)PPORTUNITIES 

1. Flexibility with regard to the school curricula. Opportunity for innovative practices through the 

school curricula. 
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2. Opportunity for new methods of teaching without criticism (punishment) by policy mediators 

or headmasters 

3. Schooling with electronic materials, including dedicated for home use (School bags lightening) 

4. Centralized Ministry of Education and Science (MES) to release e-forms for parents for different 

studies 

5. An administrative staff or assistant to be appointed to the class supervisor 

6. Team Buildings and Teacher training under a Differentiated Model  

7. To regulate the work of the teacher as a quaestor, as participant in organization of Olympiads 

and competitions. Not to be assigned as another additional duty. 

8. “School for parents” 

9. Opportunity to digitize the whole process in the external evaluation of digital competences in 

the 10th grade 

10. Ensuring normal working conditions, consumables and equipment for the class work. 

11. Generate the necessary reports for the Regional Educational Management from the electronic 

diaries. 

12. The school curriculum (the learning plan - which the subjects how many hours to be studied) 

is year for year. This provide flexibility to change it the next year as a result of experiment 

13. Introducing financial penalties for parents for particular misconduct or repeated misbehavior 

by them or by their children. Sanctions and community service for such students / parents 

14. Cloud technologies and their role for better relationships with parents 

15. Distance education on special subjects 

16. Verification of teacher competences by an independent organization. 

17. Future teachers – opportunity of training on Introducing and Working with Regulatory 

Documents. 

18. Innovative schools – possibility for more flexible and creative new curricula (school learning 

plans and study programs by subjects) according to the school profile and vision 

19. Opportunities for the innovative schools for new communication and relationships with 

parents and teachers  

20. Period and time for conducting qualifications gives opportunity for teachers to react to their 

professional needs. 

21. The separation of the secondary education at 2 levels – A possibility for earlier professional 

realization of students. 

22. Possibility for the students to enter the labor market after grade 10. 

(T)HREATS (from external factors and environment) 

1. Pupils cannot repeat a class until grade 4 

2. Many documentation – the Annual Thematic Timetables, etc. – a danger for burden with a not 

typical work to the teacher. Overloading teachers by duplication of paper- and electronic-

based documents, with administrative duties 

3. The teacher’s salary should be refined - based on either teaching classes normative or on 8-

hour working day 

4. Low payment of the teachers’ work 

5. Poor correspondence between the MES and Higher Education (HE) regulations – they are 

applied differently 

6. Illiteracy  
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7. Absenteeism of students - there are no criteria for assessing the reasons for them; In the 

absence of attendance at 25% of the classes - corrective exams (At 25% absences the student 

is left without final subject grade for the year). 

8. Lack of control over the quality of teachers’ training courses. There is a threat that different 

organizations, offering teachers’ training courses, to offer low quality courses to attract more 

teachers by easily obtaining qualification credits. 

9. Collecting certificates and a psychological test are a purely formal reporting and accounting 

10. Some institutes ‘produce’ teachers, and it is not clear whether they (institutions) themselves 

have this right 

11. Lack of external control for the pedagogical qualification – ‘post-diploma qualification’ and 

other forms 

12. The penalties – a long and cumbersome procedure that creates unworkable regulations 

13. Selection of teacher training courses by the school principals on the base of the price of the 

training courses 

14. Lack of willingness and interest by part of the parents to participate and support the school 

endeavors to educate their children (do not pay attention to the achievement of their children 

via the electronic diaries) 

15. Lack of regulated funding for STEM education environment 

16. Obligatory 8-hours working day for the teachers 

 

As it can be seen from the table above, there are same points marked as strengths as well as weaknesses. The reason 

is that they are pointed by different groups or / and from different perspective. For example, the detailed annual 

thematic plan provides regulation on what and how to be learned during the school year, it give also possibility for 

teachers in the same school or from different schools with common profile, to collaborate in preparation of the plan, 

but it also deprives teachers of flexibility to react according to student’s needs during the academic year. 

This and other popular (according to the sticky dots voting) points of interest were selected for the negotiating session. 

Negotiating over the issues Session  

During this session, the heterogeneous groups worked on negotiation on most popular (by mean of sticky dots voting) 

and most conflict (according to the homogenous group’s results) topics. Table 2 contains the results of the negotiating 

process by groups, presented in form of recommendations on how to take advantages of opportunities and on how 

to overcome challenges emerged during the previous session. 

Table 2. Heterogeneous group's results 

Group 1 

1. To organize teachers’ trainings in mixed forms – online and traditional learning 

2. A certain number (%) of qualification credits to be related to the specialty/subject teacher 

training (with academic and practical training) 

3. The qualification courses to be based on up to date subject content and teaching methodology 

4. To embed multidisciplinarity in the courses 

5. To offer courses related to the methodology of the research work, accompanied by practical 

exercises 

6. To create a public electronic system to study the users’ (teachers, managers, stakeholders) 

expectations and needs of teachers’ qualification courses, and to publish collected information 

7. There should be mandatory surveys to assess the qualification courses by the trained teachers 
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8. There should be rankings of the courses based on the opinions/filled in questionnaires of the 

involved teachers  

Group 2 

1. There should be a great choice of course themes and qualification courses 

2. There should be methodological thematic trainings for STEM teachers (such as Methodological 

Instructions in Teachers' Books), however NOT in webinars, but in a practical and interactive 

way with teachers 

3. There should be much more e-simulations of particular phenomena process in STEM and 

teachers’ trainings on how to use them in the classroom during inquiry-based learning process.  

4. To be clear who makes the choice of teachers’ training courses that should be covered  by a 

particular teacher: 

 The school subjects’ departments? 

 The School Pedagogical council? 

 School management? 

 Individual teacher’s choice? 

5. To improve the evaluation process in the educational system by: 

 Refinement of the criteria for selecting textbook assessors 

 Common evaluation card for evaluation of the observed lessons by inspectors of MES - by 

subject 

Group 3 

1. There should be face-to-face teachers’ trainings by subject domains 

2. There should be courses for Integration of special educational needs (SEN) pupils and courses 

for inclusive education 

3. Courses on new teaching methods for the subjects taught 

4. Courses on interactive teaching methods  

5. Reducing the number of textbooks per subject: 

 The best is to have one textbook for in a subject for the whole country 

 To include a team of acting teachers in the textbook evaluation process 

 The duration of the period for evaluation of the textbooks to be long enough 

6. The national external assessment in the 7th grade – and the entrance exams for secondary 

schools, to be mutually coordinated and adjusted 

 

Structuring issues onto EU and national priorities Session  

During the plenary session the heterogeneous groups’ recommendations were presented, discussed, analyzed, 

summarized and arranged across different teachers’ professional development options. These options are related to 

the content of the teachers’ training courses, their form, and assessment of the courses and course providers. 

The teachers’ training courses’ topics were the most discussed. The recommendation for them is to cover at least the 

following areas: 

 STEM subject matter – new science achievements as well as changes in the students’ curricula. Special 

attention is dedicated to the use of ICT’s in STEM disciplines education in terms of simulations of phenomena 

and dependencies, giving possibilities for students to experiment and generate hypothesis, reasoning, and 

conclusions. The use of professionally developed interactive digital learning resources and applications is much 

more important for schools where there is not labs for real experimental work. 
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 Interdisciplinary – practical trainings combining different STEM subject matter and relationships, in 

collaboration with other STEM subject teachers; learning design, implementation and evaluation of students’ 

achievements. 

 Innovative teaching methods – interactive methods of teaching / learning, design and implementation of 

student’s inquiry, group work management, use of innovative ICTs in education, etc., focused to STEM 

education 

 Work with special students’ groups, tailored to the specifics of the subject and the educational need – 

involving students with special educational needs, work with talented students, work with students with 

learning disabilities. 

 Work with parents – effective communication and collaboration with parents, involving parents in school live, 

‘school for parents’. 

 Dealing with administrative issues - familiarizing with administrative framework and approaches for more 

effectively carrying out administrative work 

 Evaluation in education – approaches and technics for evaluation of educational process, how to implement 

classroom pedagogical experiment, evaluation of students’’ textbooks and additional learning resources, 

formative and summative students assessments, etc. 

Most of the participants have no doubts on the forms of teachers’ training courses. They don’t think distance courses 

in a form of webinars are efficient enough – all the participants find the face to face communication among trainees 

and between trainees and trainers very important. They prefer active practical learning process instead of lectures 

and formal exams. Also, they find that demonstration and participation in innovative teaching methods 

implementation is very important for the successful transfer of given teaching methodology to the classroom. Beside 

of these, participant’s opinion is that it is great idea to have training courses content online for future use, as well as 

to have an online tool for support of the established professional community during the course. In brief, the most 

important requirements, related to the forms of teachers’ training courses are: 

 Face-to-face or blended learning 

 Online courses – as a current support, and as an archive for long term use.  

 Balance between learning at work place (school) and out the door courses – regional, national workshops as 

environment for sharing ideas and experience 

The last issues were related to the logistic of professional development courses offering and transparency and 

assessments of teachers’ training courses. The participants in the multiplier event were united around the idea of a 

common online platform offering: 

 Information about teachers’ training providers 

 Information about teachers’ training courses – topic, annotation, duration 

 Transparent information about how many teachers attended a particular course and how they evaluate it 

 Public ranking system of courses 

 Public ranking system of course providers 

 Possibility for users to inform the course providers for their needs and expectations of particular courses. 

Evaluation Results & SWOT analysis  

Evaluation questionnaire results 

The evaluation questionnaire was filled in by 40 participants. 

Asking about the quality of the organization, most of them give high level of satisfaction marks for the content, process, 

venue and facilities. They share that the event was perfectly organized, that they like interactivity during 

implementation and that the very well air-conditioned conference hall is a good choice for the hot summer day (Figure 

8). 
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Figure 8 Evaluation of the organization of the event: 1 mean 'poor', 4 - 'excellent' 

The participant find background materials – initial information, Key messages, and presentation, relevant to the event 

topic and their personal professional interest, performing high quality of content (Figure 9 Evaluation of background 

materials). 

  

 
Figure 9 Evaluation of background materials 

Evaluation of the process and methodology shows only one person with thinking that the event should provide more 

opportunities of interaction, 1 person with opinion that there were no enough opportunities of gaining new ideas, and 

2 participants with relatively low level of satisfaction of the event outcomes (Figure 10). The reason can be revealed 

by the fact that there were 4 teachers, who should left the event after the initial (presentation) session due to work 

commitments. The other possible reason could be the expectation of some of the participants that they can use the 

event to influence policy makers for dramatically changing of the regulatory framework. Although these very few 

negative comments, the huge majority of participants provide high scores of the methodology and process of 

implementation of the event. As one of them shares, ‘This workshop gave us an opportunity for information exchange 

among colleagues, which provoked generation of new ideas with respect to our work at school’. 
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Figure 10 Evaluating the process / methodology 

90 % (36 persons) show high level of overall satisfaction of the event. The participants’ comments share the feelings 

and expectations, related to the further work:  

 Color codding - an interesting idea for group forming 

 I am expecting an invitation for the next multiplying Elite's event in Bulgaria 

 Satisfied with the focus group work (policy makers, policy mediators and practitioners) 

 Participation in the workshop gave me an opportunity to be acquainted with the strengths, weaknesses, 

opportunities, and threats in the new policy regulation concerning to STEM education. The group work 

provoked my active participation in discussion about many problems, daily work concerning my schoolwork. 

 Please, organize more frequently such an events :) 

 I am expecting more similar meetings and challenges! 

 I would like to attend other such seminars. 

 I would like to take part in other similar events. 

 I would participate with a great pleasure again in future ELITe’s events. Look impatiently forward for our next 

meeting within the project! 

SWOT analysis results 

The success of the multiplier event E3 in Bulgaria provided the needed information about strengths and opportunities 

of organization and implementation of teacher training in STEM, in terms of possible re-use and the positive overall 

experience. In the same time, there are some issues for consideration, presented in the SWOT analysis (see Appendix 

7). 

Overall, the E3 event was very dynamic, interactive and rich of outcomes. The friendly atmosphere and intensive 

groups working become a base for long-term stakeholders’ network development. The outcomes are very useful in 

terms of the ELITe e-scenarios development but also they can influence the quality of teachers’ trainings at national 

level. 

The main weak point is that the event took place at the last day of the school year when most of the teachers are 

engaged with year school reporting and some of invited ones could not be able to participate or should left earlier. 

Despite the situation, there were more participants on the event, than it was expected. It would be great idea if the 

ELITe team and tools can manage and support the developed stakeholders’ community. 

Conclusions  
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The multiplier event E3, delivered at the end of June 2017, developed a good network of policy makers, teachers’ 

trainers, teachers and broad society members. The main issues elaborated during the event were the opportunity and 

challenges that the new regulatory framework provide for efficient and effective STEM teachers’ trainings. 

The common opinion is that the new policy documents provide much more flexibility and autonomy in decisions in 

front of all stakeholders’ groups. At the moment not only the universities but also the science institutions, commercial 

and non-government organizations are eligible to offer teachers training courses, which raise the level of concurrency 

in terms of thematic of offed courses and quality of their design and implementation. This stimulates the course 

providers to look for teachers’ requirement on the qualification courses and to search the best way to respond to 

them. Techers, themselves, are encouraged by the policy framework to upgrade their professional qualifications 

through attestation framework, requiring gaining of at least one qualification credit each year, that recognizes not 

only participation in trainings but also active participation in experience exchange activities – workshop, seminars, 

open lessons, conferences, etc., and pro-active behavior as researchers - both scientific and practical - at a classroom 

level. The schools receive a dedicated financial support for teachers’ professional development and also has a flexibility 

to organize internal trainings. 

The main outcomes from the ELITe project perspectives relate to the thematic, methodology and forms of STEM 

teachers’ trainings. 

Teachers shared their need of trainings on the new topics in the student’s educational standards and curricula. For 

STEM teachers, very special topic of interest is the use of relevant ICTs, providing interactivity, that can compensate 

the limitations of school specialized labs (totally missing or poor of equipment). They need also practical courses 

related to the interweaving of different disciplines, providing ideas, design examples, and directions for students’ 

achievement and the process assessments in implementation of interdisciplinary learning. They also need trainings on 

how to design, deliver and conduct an inquiry based learning on specific topics in specific grades. 

All the stakeholders groups agree on the need of application of modern teaching approaches in the classroom. Special 

attention is dedicated to the interactive teaching methods which still are not very popular in Bulgarian schools. For 

STEM learning disciplines there is a special need teachers to be trained on how to design, deliver and conduct inquiry-

based learning process. 

Inclusive education is the other grate challenge in front of Bulgarian teachers. The Bulgarian society still is not ready 

to integrate fully people with disabilities. This is a big challenge in front of the parents relaying on the school not only 

to provide the integration of the children with special needs, but also to teach parents how to deal with them. For 

teachers is very important to be familiarized with the specifics of most popular disabilities and difficulties and how 

they relate to their subject taught – how to organize the classroom, which learning activities are appropriate and which 

are not, is there a need of special tools and how to use them. The issue is a challenge in front of the teachers’ training 

providers also as they also need to study best practices and experience in the field. 

Work with parents and broad society members is another weak point in Bulgarian educational system from past years 

and there is a need of training on how develop a good communication and collaboration between different 

stakeholders having attitude to the school life.  

Different forms of assessment and relative feedback is still a problem for teachers having practices mainly on the use 

of open/closed questions tests but feel lack of skills in the evaluation of practical work, team work or inquiry-based 

learning and other innovative methods. 

Another problem is related with the fact, that Bulgarian teachers are overworked with administrative engagements, 

and they need training on how they can deal with them in a more efficient way. 
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According to the forms of teacher’ training, the common opinion is that there a need of development of strong 

network between STEM teachers, and between STEM teachers and trainers, so the preferable forms are a face-to-

face and blended learning with a strong support of online tools for learning, communication, transfer to the classroom. 

Discussing the teaching methodology, all the stakeholders share their believes that the teachers’ training shell be 

based on the same innovative learning methods which are expected teachers to apply in the classroom, as opposite 

to the popular lecture-based teaching, traditional for long period in teachers’ trainings in Bulgaria. 

At national level, the multiplier event E3 participants suggested the development of a national online platform for 

offering and rating the teachers’ training courses and providers. 

The evaluation of the event shows a high level of quality and productivity. A new professional network was built 

between different stakeholders, based on constructive communication and understanding of each group’s role and 

responsibility. The outcomes are very useful in accordance to the next ELITe project – development of teachers’ 

training scenarios and e-learning content. They can also contribute to improvement of the teachers’ training practices 

at national level. The evaluation questionnaire shows that participants are very satisfied by the organization, quality, 

and interactivity of the multiplier event. 

 

 

Appendixes  

6. Agenda/programme  

7. ELITe flyer, presenting the ELITe goals and tasks 

8. Key messages extracted from the Analytical Report of the Bulgarian national policy documents 
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Systemic opportunities and challenges for STEM teachers' competence 

development in Spain 

A report on the processes and outcomes of the ELITe’s project Spanish Multiplier Event  

by Mario Barajas4  

 

 

Introduction 

Providing digital professional learning opportunities for secondary teachers’ competence development is on the base 

of the Enhancing Learning In Teaching via e-inquiries (ELITe) Erasmus+ project as a priority of the “Education and 

Training” EC policy agenda. The main project goal is to support teachers’ professional learning for competence 

development, targeting specifically in-service educators in the STEM domain. Achieving this goal pass through 

conceptual, methodological and domain specific perspectives, forming respective specific objectives of the project. 

The multiplier event E3 is focused on the deepen understandings on the requirements for STEM teachers competence 

development at national levels, as conceptualized and expressed by policy makers, policy mediators and practitioners. 

The presented report describes the methodology of the E3 multiplier event design, conduction and delivery, as well 

as the main conclusions from methodology and domain specific aspects of STEM teachers’ competence development 

in Spain.  

As the educational reform in Spain has just started, there are many challenges faced from all the stakeholders – policy 

makers, policy mediators, teachers’ trainers, STEM teachers, and broad society. The role of the report is to clarify main 

opportunities and barriers, as they are seen by each stakeholder’s group, and to find a way to negotiate the possible 

ways for their extended use (opportunities) and solving or removing (barriers). The extracted analysis and resume will 

be used as input for further inquiry-based learning model development and the design and implementation of specific 

digital learning scenarios for STEM teachers’ training. 

Approach and methodology 

Aims and objectives of the events 

The aim of the multiplier event E3 is to communicate and negotiate with policy, policy mediators and practitioners 

outcomes from activity 1.1 and Intellectual outcome O1, i.e. “Policy envisions and requirements for STEM teachers 

competence development in Greece, the Netherlands, Bulgaria and ”, focused on the Spanish situation. 

                                                             
4 Associated Professor, Department of Didactics and Educational Organisation of the Faculty of Education, University of 
Barcelona.  

✉ ma.barajas@gmail.com 

 

 

Key Action 2 – Strategic Partnerships for school education  

ELITe: Enhancing Learning in Teaching via e-inquiries  

Agreement No. 2016-1-EL01-KA201-023647  

 

mailto:ma.barajas@gmail.com


31 
 

Expected outcome is identification of systemic opportunities and challenges to implement training activities for STEM 

teachers’ competence development in Spain. This will be documented in a national report, accompanied by the “key-

messages” document, as a part of the ELITe report about 4 countries – Greece, the Netherlands, Bulgaria and Spain. 

The EASW methodology 

The European Awareness Scenario Workshop (EASW) methodology relies on working in varying compositions groups 

and in plenary to develop scenarios on the workshop topics, name barriers and propose strategies and steps for 

realizing the goals and overcoming the barriers. Building on concrete “scenarios” or proble constellations, it invites 

working group members to think about realistic challenges rather than dreaming up unlikely problems and solving 

them. Such a workshop follows three phases - the critical analysis phase, the visionary phase and the implementation 

phase – “to create a basis for local action”. The EASW setting allows for interaction between stakeholders - rather than 

a static one, in which presentations are provided to participants, and aim for consensus building rather than 

instructional approach. One disadvantage of EASWs is their reliance on stakeholder balance, which might never be 

reached realistically. However, targeting a certain number of distinctive stakeholders is a good starting point to make 

“bringing together a broad range of interests” a little more concrete. 

Following the EASW methodology, the multiplier event E3 was structured in three session – Raising issues session, 

Negotiation session, and Structuring proposals session. During the Raising issues session participants work in 

homogenous groups, aiming to identify the opportunities and challenges on implementing activities for STEM 

teacher’s competence development. During the Negotiation session they were re-arranged in heterogeneous groups, 

looking for solving the conflict aspects and generating recommendations on how to take advantage of the 

opportunities and how to avoid / deal with the challenges. The aim of Structuring proposal session was, in plenary, to 

map the issues and recommendations in the frame of broader educational priorities.  

Rationale for selection of participants  

For the successful implementation of the EASW methodology, three homogenous groups of stakeholders were 

identified: policy makers, teacher trainers, practitioners and broad society members, including representatives of 

parents associations. Policy makers group involves representatives of the regional ministry of education, regional 

teacher support centers, professors responsible for teachers’ training curricula from different universities, head 

teachers responsible for local school policy in STEM teaching  AND (MIRAR LA LISTA DE PARTICIPANTS. Selection of the 

practitioners - STEM teachers representing general and vocational schools, was based on their involvement in previous 

STEM initiatives with both the University of Barcelona and the regional Government,. The group of the broad society 

members includes active parents and representatives of private educational centers, private companies (publishing 

houses) and research centers in education. 

Rationale for selection of specific issues for discussion 

In Spain, the review of national policy suggests that student competences have an increasingly important role in the 

Spanish Educational system. At the moment, the Education Law to Enhance the Quality of the Educational System 

(MECD, 2013) demands to lower the rate of early school leaving, which is twice as high as the mean from the European 

Union (MECD, 2013). Other goals are to increase youth employment, modernize professional training, give more 

autonomy to schools and increase the use of ICT in education.  

The Law gives more weight student competences. Competences are present in the curriculum development and 

assessment of all educational levels and modalities. Moreover, the Law states that cognitive abilities must be 

accompanied by students’ acquisition of transversal competences such as critical thinking, management of diversity, 

creativity and communication skills. To that goal, National and regional governments must cooperate so to make a link 

between these competences and the current contents and evaluation criteria of all the education delivered across the 

country. The National Policy focuses currently on competences is the Strategic Framework for Educators’ Professional 

Development. It was announced in May 2013 by the National Institute for Educational Technology and Teacher 
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Training (2013). It is a holistic framework whose goals are: (1) to structure initial and in-service teacher training around 

a new competence model of education professionals from the 21st century, (2) to explore new training modalities that 

facilitate collaboration among teaching professionals and (3) to establish a common regulation framework which 

allows for professional competence certification and certification of activities which show evidence of an effective 

professional development for teachers and trainers. The regional Government (in charge of education) has started 

STEM initiative (named STEMcat) to promote teachers training, offer resources for schools, and connect different 

initiatives from research centers and museums with the schools to promote combined STEM programs in schools. 

Furthermore, there are both pre-service and in-service programs which are organized according by a competence 

approach, but lacking integration in terms of STEM competences. 

As a result of the analysis of all these documents and initiatives, we identify the main issues and describe them in the 

Key messages document. On the base of these issues we formulate the main topics for the multiplier event discussions: 

 Teacher competences are needed to design IBL activities in the class. Teachers need a support for IBL day-

to-day application. Content should be provided to spread widely the approach (micro level) 

 Opportunities and challenges in schools management of strategy, curricula and teaching approaches (mezzo 

level) 

 Opportunities and challenges in building teacher competences by the teacher trainings (macro level) 

Implementation  

Setting and context of event  

The multiplier event E3 took place on 28th September 2017, at the beginning of the academic year in Barcelona, at the 

Faculty of Education, Llevant Building, 240 Hall, 2nd floor at University of Barcelona. 

Invitations were sent via e-mails, and in some cases, personally or by by phone, with attached short information about 

the ELITe project and multiplier event goals, presented as a flyer, text information about previous stage – Analytical 

report of National policy documents, and Key messages document as a conclusion of Analytical report. The invitation 

was sent to 65 persons in total, and the participation was confirmed by 35 persons, who received a remainder a week 

before the event. The actual number of participants was 32. 

Following the EASW methodology, participants were separated in three groups: 

 Policy makers –university teachers, members of the regional ministry of education,  coordinators of 

regional  STEM resource centers 

 Practitioners – STEM teachers from general and vocational schools, CPD trainers 

 Broad Society members – a representative of the federation of parents associations, directors of 

private educational centers, and a national publishing house 

Structure of the event  

The workshop started with registration of all participants. Upon registration they received a different colored badge 

according to the group in which they were involved, paper folder including a workshop agenda, an ELITe project flyer, 

and an evaluation questionnaire (Figure 1). 

The workshop was divided into two sessions with a coffee break in between.  The workshop was opened by the ELITE’s 

local coordinator, prof. Mario Barajas, providing detailed information in relation to project description and aims. He 

also presented the results from the Analytical Report of national policy documents on policy envisions and 

requirements for STEM teachers’ competence development and Key messages for consideration. Furthermore, a 

member of the Elite team, Gemma Sala, provided instructions in relation to the warm-up activity: all people, having 

the same colour wrap shall make a group during the coffee break and agree on one word, which describes their 

common feelings, emotions, and attitude to the position they practice at work place. The coffee break finished with 

short presentation of colored groups – names, institution, and common word (and why they choose it) of participants.  



33 
 

 

 

 

 

 

Figure 

1. 

Familiarizing with the ELITe procedure and methods 

After all participants got to know each other better by participating in the warm-up activity, they were divided into 

three focus groups (policy makers, practitioners and broad society members) arranged around three round tables. 

Each one of the groups have to choose two moderators, which have to lead discussions on different topics and 

questions such as: 

- Which are the greatest challenges, which the new Educational Law places this school year? 

- What opportunities the new Law opens? 

The research team presented the way to proceed, which crystallised in the implementation of SWOT analysis by each 

group. Each group’s discussion was based on the Key messages of the Analytical Report of national policy documents 

on policy envisions and requirements for STEM teachers’ competence development. During the discussions, each 

participant used a badge colour, according to the profile from which s/he tackles the issue. Then the moderators wrote 

down on 4 different colours pieces of paper, each colour representing strengths, weaknesses, opportunities and treats 

of the new regulatory framework (SWOT analysis). All aspects of the SWOT analysis were presented in front of all 

participants by appointed representative of the group.  

 

 

 

Figure 2. Homogenous groups' work using the SWOT analysis sheets 
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Figure 3. Homogenous groups' work using the SWOT analysis sheets 

After each group has presented its opportunities and challenges in form of SWOT analysis, the participants synthesised 

now all together the main points that emerged as strengths, weaknesses, opportunities and threads, using different 

coloured sheets (Figures 2 and 3). 

During the plenary session of the multiplier event, the heterogeneous groups (Figure 4) presented the suggestions for 

negotiation. A summary and conclusions on the main needs and considerations in relation to STEM teachers’ training 

was agreed between all participants (Figure 5). Furthermore, the requirements for effective and efficient teachers’ 

trainings – topics, logistic, delivery were outlined. 

 

 

 

Figure 4. Heterogeneous groups’ work  

 

   

  

Figure 5 Summary and conclusions on the main needs groups: first outcomes 

Evaluation of the event 
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The evaluation of the event was done through an electronic sheet, which was filled upon by 97% of participants shortly 

after the event. The questionnaires were anonymous. The participants were asked to evaluate the organization of the 

event in terms of content / thematic, process and venue, background materials, process / methodology of the event, 

and overall satisfaction from the event. 

SWOT analysis was performed presenting strengths, weakness, opportunities and threats in relation to planning and 

implementation of the multiplier event, the effect of networking, and quality and relevance of outcomes. 

 

Outcomes of the event 

Raising and negotiating issues Sessions 

Following the documentation provided by the ELITe team, as well as a generic SHOWT analysis sheet , the groups were 

discussing basically the key points provided previously to them (by email), and a hard copy of the same document 

handed out to them during the meeting. During the Raising issues session different homogenous groups were focused 

on the different presented in the above mentioned sheet. 

The outcomes of the Raising and Negotiating issues session, related to the new National regulatory framework, are 

synthesized and presented as a SWOT analysis result, as shown in Table 1Error! Reference source not found.: 

 

 

 

 

Table 1. SWOT analysis of the National regulatory framework according to the work with homogeneous and 

heterogeneous teams. 

STRENGHTS 

1. Freedom to develop your own lesson plans according to the regular education 

framework, and curriculum regulations. The current laws allow it. 

2. The education policies in line with the development of cross-competence 

approaches. 

3. Education policies could be nourishing by results and tools that applied 

educational research provide. 

4. Freedom for teachers to use inquiry-based methodologies 

5. Teachers’ personal motivation to improve their competences based on CPD. 

6. STEM teachers can teach a diversity of STEM subjects  

 

 

WEAKNESSES 

1. In practice, STEM research results do not make a significant impact on 

educational policies. 

2. Results of research don’t flow to teachers and their practice. There is not a good 

communication between university researchers and school teachers. 



36 
 

3. An important part of teachers do not perceive the necessity of changing STEM 

teaching paradigms, because they do not trust on new methodologies and tools. 

4. Teachers work separately by departments, not knowing well the contents of the 

different school disciplines. This prevents a integrated curriculum approach or 

working holistically in competences development, for example in projects. 

5. CPD programmes sometimes do not provide courses which incorporate 

innovative pedagogical approaches to new STEM topics, since they consider only 

the new knowledge as the most important. 

6. The cross-competence approaches sometimes do not match the organisation of 

the curriculum, which is usually organised by subjects, splitting the contents on 

the different STEM components. 

7. Different motivational levels on teachers, which hinder the possibility of 

introduce STEM innovations 

8. Lack of communication among teachers at the school 

9. Teachers lack skills on issues as gender and STEM, conflict resolution, and 

emotional education not only to teachers, but to parents 

 

 

 

 

THREATS 

1. The rotation of school teachers (given to the low labour stability) works against 

the continuation of collaborative projects and innovations at schools. Then the 

motivation for initiating innovative STEM projects is reduced. 

OPPORTUNITIES 

1. Flexible educational organisation based on the autonomy of schools. This allows 

for certain freedom for curriculum organisation, e.g. defining learning objectives 

by educational cycle, and not by course. This allows for achieving the objectives  

in a longer term, so STEM contents can be organised differently by course 

2. Educational centers can proposal interdisciplinary programmes, then they 

receive support by the administration in terms of teachers training and 

resources 

3. Families can influence the introduction of STEM innovations (robotics, etc), 

which can be included not only as extracurricular activities but within the 

curricula 

4. There are resource centers, as well as resource banks….but it would be necessary 

to offer more training support  

5. Pre-service education allows for the integration of contents coming from 

different STEM subjects 

6. In both secondary and upper secondary education, there are targeted subjects 

(Project research work, Synthesis project) that imply a more comprehensive 

approach to STEM and inquiry-based education 
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2. The administration promotes CPD programmes, however it is not compulsory for 

teachers to enrol 

3. The educational institutions are reluctant to change their functioning and 

organisation. 

4. Families lack of participation in the school life, probably because adolescence is 

the time for students to be independent 

5. Lack of leadership of the school management in promoting innovation 

6. Lack of time for enrolling in CPD in the school calendar, and sometimes the 

training is mostly based on single subjects 

7. Teachers lack confidence in implementing STEM innovations, including the 

parents’ pressure to get fast results. 

 

 

Structuring issues onto EU and national priorities Session  

During the plenary session the heterogeneous groups’ recommendations were presented, discussed, analyzed, 

summarized and arranged across different teachers’ professional development options. These options are related to 

the content of the teachers’ training courses, their form, and assessment of the courses and course providers. 

The teachers’ training courses’ topics were the most discussed. The recommendation for them is to cover at least the 

following areas: 

 Active teacher strategies: inquiry-based learning project-based learning – this is a key point for any 

professional development course as well as pre-service training. Many times teachers have modern materials 

and resources at the school; however they don’t take all the advantages of them because of not using the 

adequate teaching methodologies, as inquiry-based learning. Project-based learning is also a must, since this 

methodology is becoming very popular, and an integrated view of STEM competencies call for the use of this 

approach. 

 Dealing with diversity in education is considered a key point, which in the case of gender has been already 

identified by the regional authorities. It seems then that supporting training on this issue match this current 

national and regional priority. There is also an interest on using personalization strategies for approaching 

differences in terms of learning. 

 

 Using socio-scientific issues for the STEM learning. This has been identified by experts as a good strategy for 

attracting students to science. The use of, for instance science in the news, scientific controversies, etc. proves 

to fight the lack of interest in STEM introducing very up-to-date themes to be further developed from the 

content point of view at the classroom. 

 Working with digital resource. Open Science resources have been identified as a good help for teacher 

designing STEM activities. The use of ready-made resources is a good entry level for this type of digital 

resources, since many teachers ask for easy ways of introducing innovative practices. For those more active 

the adaptation or the design of resource based on these examples are also seen important for improving the 

interest of students, so their competencies. Teachers would need examples of good practices in this respect.  

 Considering the school as a community. In some schools teachers and parents work together in many aspects 

related to STEM, from extracurricular activities to the organization of science fairs and other events. However, 
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many of the teachers lack skills for working with parents associations in preparing strategies and examples of 

good practice of STEM activities at schools.   

 Approaching STEM in collaboration with scientific centres, and science museums and other local institutions 

have been identified of importance to supporting STEM in the schools, and in the CPD courses for teachers. 

Also, they find that demonstration and participation in innovative teaching methods implementation is very important 

for the successful transfer of given teaching methodology to the classroom. Beside of these, participant’s opinion is 

that it is great idea to have training courses content online for future use, as well as to have an online tool for support 

of the established professional community during the course.  

As with respect to the delivery system of professional development online courses offering, they see no major 

problems since they are used to use online platforms on the professional development courses. They prefer developing 

project work as the assessment methodology.  

 

 

Evaluation Results & SWOT analysis 

Evaluation questionnaire results 

The evaluation questionnaire was filled in by 30 participants (97%). 

Asking about the quality of the organization, most of them give high level of satisfaction marks for the content, process, 

venue and facilities. They share that the event was well organized, also they liked interactivity during implementation. 

 

  

 
Figure 4 Evaluation of the organization of the event: 1 mean 'poor', 4 - 'excellent' 

 

Background materials – initial information, Key messages, and presentation, relevant to the event topic and their 

personal professional interest, are very relevant for the topic, performing high quality of content (Figure 9 Evaluation 

of background materials). 
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Figure 11 Evaluation of background materials 

 

Evaluation of the process and methodology shows also good comments. The majority of participants provide high 

scores of the methodology and process of implementation of the event. They mentioned as relevant positive aspects 

of the event in terms of CPD, and participant teachers the interest for their work in class, with good expectations for 

either participating or collaborating with the future ELITe training modules. They valuated the sharing sessions, 

especially at the end of the workshop, interesting.  

   

   

 
 

Figure 12 Evaluating the process / methodology 

SWOT analysis results 

The success of the multiplier event E3 in Spain provided the needed information about strengths and opportunities of 

organization and implementation of teacher training in STEM. Some issues for consideration, presented in the SWOT 

analysis (see Appendix 7). 
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Overall, the E3 event was very attractive, dynamic, interactive and rich of outcomes. Although many of the people did 

not know each other, there was a good atmosphere from the very beginning, which assures a good a base for long-

term stakeholders’ network development. The outcomes will inspire the ELITe e-scenarios development 

A weak aspect was the fact that at the time the event took place, there were large political turmoil that affected the 

school life; we understand that this affected the turn-out of the event, as confirmed later on. 

 

Conclusions  

The multiplier event E3, delivered at the end of September 2017, developed a good network of policy makers, 

teachers’ trainers, teachers and broad society members, including parents associations. The main issues elaborated 

during the event were the opportunity and challenges that the new regulatory framework provides for efficient and 

effective STEM teachers’ trainings. 

The common opinion is that the new educational law and policy documents provide much more flexibility and 

autonomy in decisions in front of all stakeholders’ groups. At the moment not only the universities and the regional 

governments, but also the science institutions, publishing houses and non-government organizations are eligible to 

offer teachers training courses, which raise the level of concurrency in terms of thematic of offered courses and quality 

of their design and implementation. It will be a challenge for ELITe but not in terms of competing with these offers but 

complementing them and in some cases collaborating with these institutions. Teachers, themselves, are encouraged 

by the policy framework and career paths to upgrade their professional qualifications requiring gaining of credit each 

year, some that is recognised not only participation in trainings but also active participation in experience exchange 

activities – workshop, seminars, open lessons, conferences, etc. The schools might receive a dedicated financial 

support for teachers’ professional development if they present training plans; however the training is mostly out of 

the school time, which limits the impact of the offer. This opens also opportunities for ELITe’s training offer. 

The main outcomes from the ELITe perspectives relate to the methodology, interdisciplinarity of STEM teachers’ 

trainings, and access to the STEM resources. 

Teachers lack training on STEM-related methodologies, and examples of good practice. For STEM teachers to 

improve their teaching methodologies, the use of open science resources, or the inclusion of topics related to the 

socio-scientific issues that attract students’ attention. They claim also practical courses related to the use of STEM 

digital resources, and looking for interdisciplinarity so they can collaborate with other colleagues in developing a more 

integrated view of STEM, and as a consequence, on developing STEM competencies of their students.  

All the stakeholders groups agree on the need of application of active teaching and learning methods in the classroom. 

Special attention is, again, dedicated to the inquiry-based and project based learning methods which are emerging in 

the Spanish schools, and are required to develop STEM competences in an integrated way. For STEM learning 

disciplines there is a special need teacher to be trained on how to design, deliver and conduct attractive STEM 

resources. 

Inclusive education is still a challenge in front of Spanish teachers. Aspect related to the STEM and the fighting gender 

stereotypes y STEM, were discussed and an agreement upon including this area for teacher training was reached  

Work with parents and with other actors. The role of parents associations in the school is very important. They 

organize extracurricular activities, many of them related to STEM areas, as e.g. robotics, science days, etc. Furthermore 

the role of parents is also key in order to break stereotypes about science among their sons, and more importantly 

among girls.  They also are sensible to introducing learning innovations and projects (many times with science centers) 

since this means prestige for the school and better outcomes. 
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According to the modalities of teacher’ training, the common opinion is that there a need of development of 

communities of practice between STEM teachers, something that can be done both face-to-face and online, especially 

given the limitations of teachers in terms of schedule and geographical distribution. 

Discussing the teaching methodology, all the stakeholders share their believes that the teachers’ training should be 

based on the same innovative learning methods which are expected teachers to apply in the classroom, as opposite 

to the popular lecture-based teaching, which is less and less popular in Spain. 

The multiplier event E3 allowed many participants to meet each other. We expect that the links made will fructify 

during the training to be offered in the near future. Participants would like to try the ELITe online platform, and have 

resources both in the regional language as well as in Spanish for a larger community. 

The evaluation of the event shows a high level of quality, allowing the discussions to crystallize into suggestions for 

STEM CPD courses. An ELITe informal network was build between different stakeholders, based on constructive 

communication and understanding of each group’s role. The outcomes are very useful in accordance to the next ELITe 

developments in terms of teachers’ training scenarios and e-learning content. They have the potential to contribute 

to improvement of the teachers’ training practices at national level. The evaluation questionnaire shows that 

participants are very satisfied by the organization, quality, and interactivity of the multiplier event. 
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Appendix  

Key messages extracted from the Analytical Report of the Spanish national policy documents 
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Desarrollo de competencias del docente CTIM  en España 

Mensajes clave 

para ser discutidos en un evento con diferentes actores interesados 

 

Antecedentes 

Las leyes educativas españolas han cambiado varias veces durante los últimos 20 años. Desde que el 2013 y en proceso 

de reforma antes de ser totalmente implementada, una nueva ley educativa denominada "Ley Orgánica para la mejora 

de la calidad de la educación (LOMCE, 8/2013."), ha comenzado a desplegarse con muchos recortes presupuestarios. 

Fruto de la inestabilidad política y, en cierta medida, la falta de una cultura de consenso, la aplicación está siendo 

impugnada en muchos niveles, dando una sensación de provisionalidad, que se refleja en el hecho de que las regiones, 

las autoridades locales y los consejos educativos están en continuas negociaciones con el Ministerio de Educación para 

modificar esa ley. En esta situación hay cierto cansancio en la comunidad educativa y en la sociedad en general frente 

a los continuos cambios normativos. 

En esta ley, se aprecian cambios importantes en concordancia con las políticas de la UE (Parlamento Europeo, 

2006/962/CE). Se enfatiza la calidad de la educación y la empleabilidad, fomentando la selección tanto de las futuras 

profesiones como trayectorias académicas a edades más tempranas. Hay más énfasis en el las carreras CTIM (ciencias, 

tecnologías, ingenierías y Matemáticas, STEM en la nomenclatura internacional), con disciplinas más instrumentales, 

y en la práctica, menos asignaturas optativas. De importancia es el interés en dar a los centros más libertad en términos 

de adaptación del currículo nacional (propuesta curricular), o de introducir nuevas metodologías y asignaturas dentro 

de sus competencias legales. El currículo se organiza ahora de acuerdo al enfoque por competencia, identificando 

conocimientos, destrezas y actitudes en todos los temas y en todos los niveles. Las competencias clave (denominadas 

"competencias básicas"), informan el modelo de competencia. Esta situación implicaba también la reforma de los 

programas de desarrollo profesional del profesorado, así como el acceso a la profesión docente, ahora basada en los 

nuevos programas de maestría. 

 

 

Aspectos destacados para su consideración en la discusión del desarrollo de competencias del profesorado CTIM  

en España. 

A nivel macro (política): 

La educación basada en la competencia está respaldada por la ley en todos los niveles de educación obligatoria y 

bachillerato. Las competencias clave son parte de la evaluación de la efectividad del sistema educativo. Además, CTIM 

tiene más peso en el currículo en términos de contenido y horario. La ley exige que la formación docente se adapte a 

esta nueva situación en términos de contenidos y metodologías. En este sentido, la reforma en España hace 

Key Action 2 – Strategic Partnerships for school education  

ELITe: Enhancing Learning in Teaching via e-inquiries  

Agreement No. 2016-1-EL01-KA201-023647  

elite-project.eu 
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recomendaciones para facilitar estrategias metodológicas que permitan el trabajo de las competencias en el aula 

(ECD/65/2015). Entre los aspectos más controvertidos a discutir, podemos mencionar: 

 

 cansancio de la comunidad educativa frente a los continuos cambios legales y recortes de presupuesto. 

 falta de coordinación entre los proveedores nacionales y/o regionales de formación inicial y permanente  en 

términos de políticas y planes estratégicos para el desarrollo profesional del profesorado CTIM que respondan 

a estos cambios. 

 

A nivel meso (la formación docente): 

Las universidades han experimentado un importante reto en la creación de sus propios Másters en educación 

secundaria (deben ser aprobado por una Agencia Nacional Española de evaluación), con un enfoque de competencia 

(conocimientos, habilidades y actitudes) que vertebra los programas de estudio. Sin embargo, muchas veces los 

formadores de profesores universitarios carecen de experiencia en la realidad de la escuela, y están más orientados a 

enfoques teóricos. Existe una gran oportunidad para la actualización de los programas de formación de profesorado 

CTIM a nivel inicial y permanente (la nueva ley menciona específicamente siete competencias clave, incluyendo 

"competencia matemática y competencias básicas en ciencia y tecnología"). Es decir, los programas de formación 

docente deben seguir el mismo enfoque. 

Por otro lado, pervive el hecho de proporcionar formación de profesorado CTIM de acuerdo a las disciplinas 

tradicionales (física, química, tecnología y matemáticas), que dificultan en cierta manera la posibilidad de incluir 

metodologías cada vez más populares en la educación secundaria, como por ejemplo, el trabajo por proyectos. 

Sin embargo, aunque se ha actualizado el contenido de la formación, están insuficientemente consideradas algunas 

de las políticas promocionadas por la UE en sus programas de innovación educativa (por ejemplo, Recursos Educativos 

Abiertos, aspectos de género y CTIM, TICs, Investigación e Innovación Responsable, CTIM(Arte). Muchas 

metodológicas didácticas, (por ejemplo, Aprendizaje Basado en la Indagación, trabajo de proyectos) están presentes, 

pero siguen siendo un reto en los programas de formación del profesorado. Entre los aspectos más controvertidos a 

discutir, podemos mencionar: 

 

 los programas de formación docente necesitan acostumbrarse a trabajar de acuerdo con un enfoque basado 

en competencias, trabajando coordinadamente y transversalmente con otras competencias clave (por 

ejemplo, las competencias digitales) 

 los programas de desarrollo profesional del profesorado  necesitan integrar las metodologías e innovaciones 

mencionadas anteriormente que favorezcan la adquisición de competencias CTIM,  

 la necesidad de proporcionar rutas formativas en CTIM para docentes en servicio en colaboración con 

diferentes tipos de instituciones tales como centros científicos, centros de investigación, universidades y otras 

iniciativas gubernamentales y no gubernamentales. 

 

 

A nivel micro (la práctica) 

Debería existir un alto nivel de coherencia entre las competencias exigidas por los docentes y las que se describen para 

los estudiantes en la ley de educación y en el despliegue de ésta en las comunidades autónomas. Sin embargo, en la 

práctica, esto no siempre ocurre por razones relacionadas con el trabajo día a día. Por otra parte, las competencias 

troncales implican un nuevo rol para el estudiante, más activos y autónomos (conscientes y responsables de su propio 
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aprendizaje). Por último, la participación de los padres en la cotidianidad de los centros educativos es importante en 

el momento de impulsar actividades extracurriculares relacionadas con CTIM. . Entre los aspectos más controvertidos 

a discutir, podemos mencionar: 

 

 para los docentes, hay un exceso de asignaturas y contenidos, la conocida obsesión por terminar los 

programas, así como la tendencia a utilizar, por práctica, la evaluación sumativa. 

 para los estudiantes, hay una falta de interés en los contenidos CTIM porque generalmente no encuentran 

conexiones con la realidad que viven 

 los padres y madres necesitan más información sobre la importancia de implementar las innovaciones CTIM 

en el currículum, para que puedan participar en la toma de decisiones en sus centros particulares 

 

Temas claves para la discusión en el evento en España 

Se pondrá el foco, siguiendo lo mencionado anteriormente, en  las políticas de CTIM (a nivel nacional y regional), en 

los programas de formación y en la metodología docente – el papel de las diferentes partes interesadas en el desarrollo 

de las competencias de los docentes, y el papel de las competencias de los docentes para el desarrollo de la nueva 

generación de jóvenes. 

 

Planteando cuestiones controvertidas (en grupos homogéneos): oportunidades y desafíos en la formación inicial de 

profesorado CTIM, su desarrollo profesional, y el apoyo actual recibido para el desarrollo de competencias docentes. 

 

Negociando sobre los cuestiones controvertidas identificadas anteriormente (sesiones de grupos heterogéneos): 

negociación de temas, proponer recomendaciones para una efectiva formación del docente CTIM (currículos, 

contenidos y enfoques) para el desarrollo de sus competencias. 

 

Estructurando (sesión plenaria): mapeo de los temas clave más controvertidos, y recomendaciones sobre el marco de 

competencias de la UE (publicado en el 2013) y el marco de la reforma educativa española. 
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APPENDIX II: Policy Briefs (in English)  
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Supporting STEM teachers’ professional learning for competence development 

Insights on the space for intervention in Greece 

 

by Foteini Chaimala 
  Post-Doctoral Researcher,  

Foundation for Research and Technology-Hellas 

 

 

The background  
Science, Technology, Engineering and 

Mathematics (STEM) teachers’ competence 

development is currently a prevailing area of EU 

policy discourse focus (EC, 2015).   

In Greece, the pedagogical and professional 

training of secondary educators (among them 

STEM teachers) has been a longstanding issue 

(Sarakinioti & Tsatsaroni, 2015).  Recently, the 

discourse articulated at EU policy level on 

improving teacher quality and teacher education 

has been one the basic drivers of educational 

change. The issue of improving teachers’ 

competences is inscribed in both the rhetoric of 

contemporary political discourse on education 

(expressed for example in the frame of the 

establishment of the “Certificate of pedagogical & 

teaching competency for secondary teachers”), 

and the recent attempted reform initiatives (New 

school and Social school reforms). 

Against this background, this document aims to 

provide insights on the the space of intervention 

for supporting STEM teachers’ professional 

learning for competence development in the Greek 

educational context. Presented are results of work 

conducted in the frame of the ELITe ERASMUS+ 

project5 pertaining to the investigation of the 

following questions:  

                                                             
5 ELITe - Enhancing Learning in Teaching via e-inquiries 
(2016-2019) is a European project, financed by the 
ERASMUS+ programme of the European Union Key Action 2 –  
Agreement No. 2016-1-EL01-KA201-023647.  
 
 

o Which are the competences required from 

STEM teachers in Greece, as evident 

explicitly in policy documents and teachers 

training curricula, and implicitly in students 

STEM curricula?  

o Which are the systemic opportunities and 

challenges for supporting STEM teachers’ 

professional learning for competence 

development in Greece?  

o How could we take advantage of the 

opportunities and how could we address 

the challenges towards ensuring STEM 

teachers capacity building?  

 

The questions were investigated through an 

analytical perspective between context and policy 

intentions, and a negotiation process between 

policy mediation and practice.  

Presented results aim to serve as a basis under 

which education stakeholders can reflect on and 

consider how best to support STEM teachers’ 

professional learning for competence 

development in the country.  

STEM teachers’ competences in Greece: 

Requirements & identified issues for 

consideration  
A review of Greek policy documents, STEM 

teachers training curricula and students’ STEM 

curricula under the EC (2013) framework resulted 

ELITe aims to support STEM teachers’ professional learning 
for competence development via inquiry methodology.  
For more information visit the project website: 

learning-in-teaching.eu 
 

Enhancing 

learning in 

teaching via 

e-inquiries   
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to the identification of the competences required 

from Greek STEM teachers, explicitly (as environed 

by policy and implemented by policy mediation), 

and implicitly (as demonstrated in students 

curricula), which are presented here below. The 

most emphasized aspects of competences in the 

policy documents are highlighted.  

 

Requirements for STEM teachers’ competence development in Greece 
 

Knowledge & Understanding 

required…  

explicitly implicitly  

Subject matter knowledge  o  
Pedagogical content knowledge  o  

Pedagogical knowledge  o  o  
Curricular knowledge  o   

Educational science foundations  o   
Contextual, institutional, organizational aspects of 
educational policies  

o   

Issues of inclusion and diversity  o  o  
Effective use of technologies in learning o  o  
Developmental psychology  o  o  
Group processes and dynamics, learning theories, 
motivational issues 

o  o  

Evaluation and assessment  o  

 

 

Skills required … explicitly implicitly  

Planning, managing and coordinating teaching o  o  
Using teaching materials and technologies o  o  

Managing students and groups  o  
Monitoring adapting and assessing teaching/learning objectives and 
processes   

o   

Collecting, analyzing, interpreting evidence and data for professional 
decisions 

o   

Using, developing and creating research knowledge to inform 
practices 

o   

Collaborating with colleagues, parents and social services   
Negotiation skills (social and political interactions with multiple 
educational stakeholders, actors and contexts) 

  

Reflective, metacognitive, interpersonal skills for learning individually 
and in professional communities 

o   

Adapting to educational contexts   
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Dispositions & Attitudes required … explicitly implicitly  

Epistemological awareness o   

Teaching skills through content  o  

Transferable skills  o  

Dispositions to change, flexibility, ongoing learning and professional 
improvement, including study and research 

o   

Commitment to promoting the learning of all students   o  o  

Dispositions to promote students democratic attitudes and practices 
as European citizens   

o  o  

Critical attitudes to one’s own teaching o   

Dispositions to team working , collaboration and networking o   

Sense of self-efficacy   

 

Prominent issues for consideration pertaining to 

systemic educational levels that were identified 

from the review of the Greek national context 

through the documentary analysis include:  

At policy level, STEM teachers’ competence 

development is currently a prominent issue in the 

policy agenda as a warrant of quality in education, 

in line with the priorities of the EU policy agenda 

for education and training. Major aspect of teacher 

competences (knowledge & understanding, skills, 

dispositions & attitudes) as defined in EC (2013) 

framework are emphasised in national policy 

documents.  

At policy mediation level (teacher training 

provisions), recent legislation concerning 

secondary teachers’ pedagogical competence is at 

an early stage of implememation by university 

departments. Currently, there seems to be a lack 

of coherence between was is envisioned in policy 

rhetoric and what is evident in teacher training 

curricula.  

At practice level, there seems to be a high level of 

coherence between the competences required by 

                                                             
6 The ELITe project multiplier event E1 took place in June, 
2017 in Heraklion, Crete.. The event was conducted under 

teachers as expressed at educational policy level, 

and the competences that students are aimed to 

develop through STEM studies.  

 

Overall, the main challenge identified in respect of 

STEM teachers’ competence development in the 

country lays on the grounds of policy mediation, 

i.e. on how teacher education institutions and 

providers implement policy envisions and 

requirements.  

 

Emergent systemic opportunities and 

challenges for supporting STEM teachers’ 

professional learning for competence 

development 
The results of the exploration of the nation context 

through the documentary analysis were 

communicated and negotiated with 30 educational 

stakeholders (responsible for STEM teachers’ 

training and STEM teachers), in the course of the 

ELITe’s project Greek multiplier event6. The aim of 

the event was to validate the results of the 

the EASW workshop methodology, which allows for 
interaction between stakeholders and aim for consensus 
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documentary analysis, and to gain insights from 

policy mediation representatives and practitioners 

on how to support more effectively STEM teachers’ 

professional learning for competence 

development.  

In the course of the negotiation process, the 

responsible for STEM teachers’ training 

emphasized the opportunities rather than the 

challenges in the country to support teachers’ 

professional learning (organized by the ministry of 

education, University Departments, STEM 

teachers’ advisors, EKFE, research institutions in 

the frame of EU funded projects). The important 

role of mediation, connection and cooperation 

among policy and practitioners was highlighted. 

The main challenge identified by teacher trainers 

was the lack of an overall framework STEM 

teachers’ professional development.  

The practitioners (STEM teachers), on the other 

hand, focused more on the challenges for 

professional learning in the country. While they 

agreed with teacher trainers on the provided 

opportunities, they emphasized that there are 

issues with accessibility, and with the content and 

the methodology of training activities. Teachers 

emphasized the lack of motivation and the lack of 

culture for change and for lifelong learning.  

An outline of the emergent systemic opportunities 

and challenges for STEM teachers’ professional 

learning from the perspectives of stakeholders 

responsible for designing and delivering STEM 

teachers’ training activities and of practitioners is 

presented here below: 

 

 STEM teachers’ professional learning for competence development 
 

Opportunities Challenges 

Fr
o

m
 t

h
e 

p
er

sp
ec

ti
ve

 o
f 

 p
o

lic
y 

m
ed

ia
to

rs
 

 Programmes for teacher training provided 
by University Departments (Master and PhD 
programmes)  

 Programmes for enhancing teachers 
pedagogical knowledge provides by 
ASPAITE 

 Opportunities for professional development 
in the course of EU funded projects  

 Seminars conducted by STEM teachers’ 
advisors  

 Seminars conducted by EKFE  
 Courses for professional development 

provides online  
 Science educational festivals and 

competitions 
 Professional development activities 

delivered in the course of 2nd level TPD: 
Training of teachers for the exploration and 
implementation of digital technologies in 
the teaching practice  

  

 STEM teachers’ training is 
fragmented without an overall 
framework on which trainers can 
be based on  

 Organizational challenges for 
coherent CPD activities among 
various providers 

 Financial issues   
 Training is on volunteering basis 

and it is not compulsory  

                                                             
building rather than instructional approach & the Group 
Concept Mapping methodology. A report on the event can be 

found in: learning-in-teaching.eu ( OutputsIntellectual 
Output #3)   
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Fr
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p
ra
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it
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 Seminars conducted by STEM teachers’ 
advisors  

 Seminars conducted by EKFE  
 Professional development activities 

delivered in the course of 2nd level TPD: 
Training of teachers for the exploration and 
implementation of digital technologies in 
the teaching practice  

 Online courses organized by research 
centers (for example “mathesis”) 

  Master programmes at the Universities’ 
STEM Departments 

 Conferences on science education & 
didactics 

 Opportunities from international 
organisations (CERN, ESA) 

 Open resources in the web (best practices 
and teaching/ learning resources) 

 

 Limited access for current 
professional development 
opportunities (not everywhere 
and not from everyone, for 
example not for teachers from 
private education) 

 Issues of time  
 Financial issues  
 Luck of motivation for 

participation in CPD 
 Luck of a culture for change and 

for lifelong learning  
 Difficulty to implement what has 

been learned in the teaching 
practice mainly due to curriculum 
constrains   

 Need for modernization of the 
theoretical subject and the 
methodology of delivery of the 
training activities 
 

 



52 
 
 

As an outcome of the negotiation process, identified 

were the following critical factors that affect STEM 

teachers’ professional learning for competence 

development in the country:  

 

 Lack of effective communication of policy 

priorities to policy mediators and 

practitioners 

The review of the national policy documents 

provides evidence that teachers’ capacity 

building is seen as an essential component of 

recent and current reforms for improving 

quality in education. Efforts for the 

establishment of a regulatory framework for 

teachers’ competence development are also 

evident in the country. However currently 

educational reforms seem to remain at the 

level of policy rhetoric, and have not yet 

introduced at policy mediation level. A need 

for better coordination between educational 

policies and actors responsible for teacher 

training is needed. In addition, measures and 

incentives for boosting practitioners’ 

motivation to participate in continuous 

professional learning activities are required.  

 

 

 Fragmentation of training provisions & lack of 

coordination between policy mediation actors 

(providers of STEM teachers’ professional 

development)  

Initiatives to support STEM teachers’ 

professional development are in place in the 

country, for example programmes organized 

by University Departments, ASPAITE, regional 

Peripheral Educational Centers, School Science 

advisors. The initiatives though are 

fragmented, and there is a lack of partnerships 

that could foster networking, practice-sharing 

and programmes co-development towards the 

common goal of teachers’ capacity building.   

 

 

 

 

 

 ‘Top-down’ approach for teachers’ 

professional development rather than a 

‘partnership approach’ 

Good practice in teachers’ professional 

learning increasingly propagates the adoption 

of ‘learning communities’ paradigm. In this 

model, teachers along with families, informal 

science providers and community stakeholders 

are engaged in ongoing work and dialogue 

together to share knowledge and expertise. 

Initiatives for such learning communities’ 

partnerships are rare, while more bureaucratic 

top-down approaches to teachers’ 

professional learning are in place.  

 

 

 Continuous professional development for 

STEM teachers is in practice optional and 

there is a luck of culture for lifelong 

professional learning 

Although the complexities of the teaching 

profession require a lifelong learning 

perspective to adapt to fast changes and 

evolving constrains and needs, in-service 

training is not mandatory. As emerged from 

the negotiation process in the ELITe workshop, 

access and financial resources are limited and 

there is lack of culture for lifelong learning 

from practitioners.  

 

 

 Current teacher training provisions are not 

aligned with practitioners learning needs in 

respect to practice requirements – both from 

content & appropriate training 

methodologies perspectives 

As an outcome of the negotiation process in 

the ELITe workshop, concerns were raised by 

STEM teachers on current teacher training 

activities in terms of: the content focus, the 

content delivery methodology, the duration of 

training, and the opportunities for active 

learning and co-learning between teachers 

from various disciplines. The need for 

modernization of teacher education provisions 

so as them to enable informing teaching 

practice was emphasized.  
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Policy recommendations towards supporting 

STEM teachers’ professional learning for 

competence development  
The defined opportunities and challenges presented 

above, and the identified critical factors were discussed 

in the course of the ELITe’s project multiplier event in 

mixed groups of policy mediators and practitioners, 

under the scope of suggesting proposals for enhancing 

STEM teachers’ learning provisions.  

The understandings gained from this process 

facilitated the formulation of ELITe’s project 

recommendations on how to support Greek STEM 

teachers’ learning for competence development, 

aligned to the emergent critical issues, which are 

presented here below:  

 

1 Enhancement of  communication of 

policy priorities, towards facilitating 

policy implementation and policy 

ownership from teacher trainers and 

practitioners 

               

Indicative actions proposed: The establishment of an 

overall framework for in-service & pre-service STEM 

teachers’ competence development is a first step for 

ensuring coherence between policy expectations and 

policy implementation. Towards policy ownership from 

teacher trainers and practitioners, there is a need to 

ensure participation of teachers’ education and school 

education stakeholders in decision making processes, 

for example by setting up mechanisms for providing 

feedback on implemented policies.  

2 Promotion of partnerships among STEM 

teachers’ education providers that can 

foster networking, practice-sharing and 

programmes co-development for 

supporting teachers’ capacity building 

 

Indicative actions proposed: Actively involve policy 

mediators in policy debates to help co-shape strategies 

at national and regional levels. Support the co-creation 

of innovative curricula for STEM teachers training with 

defined learning outcomes for competence 

development involving various providers of STEM 

teacher education.  

 

3 Develop a ‘partnership approach’ under 

the ‘learning communities’ paradigm for 

professional learning within schools in 

which parents, informal science providers 

and community stakeholders become real 

partners in school life 

 

Indicative actions proposed: Open-up schools to 

communities, value non-formal and informal learning, 

support pilot projects which help develop the capacity 

for greater school-family and school-community 

partnerships.  

 

 

4 Ensuring that continuous professional 

development and learning becomes a 

requirement and a right for all teachers 

throughout their teaching career 

 

Indicative actions proposed: Ensure adequate 

resourcing and facilitate access by developing the 

supply side to enable leaning by anyone and anywhere, 

exploiting the potential of digital technologies. 

Creating a culture of leaning by increasing learning 

opportunities at school level and regional level, raising 

participation levels and stimulating demands for 

learning.  

 

5 Modernizing STEM teacher training 

provisions from content and 

methodology perspectives 

 

Indicative actions proposed: Gain insights into the 

needs of the learners, along with the learning needs of 

schools and communities. The role of innovative 

training methodologies – as a means towards 

supporting teachers’ competence oriented objectives - 

should be re-considered by teacher training 

institutions.  
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The above recommendations are aimed to provide the 

basis for the establishment of a dialogic process 

between policy, policy mediation and practice, towards 

a renewed approach and curriculum for STEM 

teachers’ professional learning.  
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The background  
The national agenda on teacher professional 

development in the Netherlands is strongly 

influenced by policy envisions and discourse on 

new educational priorities such as development of 

21st century skills, citizenship and civil society, 

inclusive education, education and training for yet 

non-existent professions.  

Specific developments in Science, Technology, 

Engineering and Mathematics (STEM) domains 

have been driven by the necessity to enhance and 

further improve education in science and 

technology, better equip students for further 

studies in highly demanding technology enhanced 

domains, improve the image and stop falling 

numbers in science and technology in higher and 

further professional education in the country.   

Against this background, this document aims to 

provide insights on the space for intervention for 

STEM teachers’ professional learning in the 

Netherlands. Presented are results of work 

conducted in the frame of the ELITe project7 

pertaining to: the requirements for STEM teachers’ 

competence development in the country - as 

evident in policy documents, teacher training 

curricula and students’ curricula); the systemic 

opportunities/challenges and aligned to them 

recommendations for supporting STEM teachers’ 

                                                             
7 ELITe - Enhancing Learning in Teaching via e-inquiries 
(2016-2019) is a European project, financed by the 
ERASMUS+ programme of the European Union Key Action 2 –  
Agreement No. 2016-1-EL01-KA201-023647.  
 
 

professional learning - as emerged through a 

negotiation process between policy, policy 

mediators and STEM teachers.  

Presented results aim to serve as a basis under 

which educational stakeholders can reflect on and 

consider how best to support STEM teachers’ 

professional learning for competence 

development in the country. 

 

STEM teachers’ competences in the 

Netherlands: Requirements & identified 

issues for consideration  
In 2013, The National Technology Pact 2020 and a 

Platform Bèta Techniek were established as joint 

initiative of governmental institutions and 

industry. Among the objectives updated in 2016, 

are increasing the number of students with a STEM 

profile in general secondary education; provision 

of in-depth innovative advanced level education in 

Science and Technology through the increase of 

students choosing Science specialization in upper 

secondary schools and the  introduction of 

Technasium as a new type of secondary school. 

Technasium offers in-depth curricula in STEM with 

a particular focus on Research and Development 

(R&D) as a core school subject and participates in 

developing regional networks involving Technasia, 

local industry, research centres and business.  

ELITe aims to support STEM teachers’ professional learning 
for competence development via inquiry methodology.  
For more information visit the project website: 

learning-in-teaching.eu 
 

Enhancing 

learning in 

teaching via 

e-inquiries   
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The introduction of Technasia and new subjects in 

all STEM curricula stimulated professional learning 

initiatives at national, regional and grass roots 

levels such as development of shared Open 

Resource databases with teaching materials in a 

variety of subjects, including STEM, joint 

development of curricula for the new subject of 

Nature, Life and Technology in upper secondary 

schools, development of regional and national 

networks like Opeduca or Jet-Net.  

Introduction of Science and Technology in primary 

education curricula is another important 

consequence of the National Technology Pact2020 

with direct implications for teacher competence 

development and in-service teacher education for 

primary schools.  

Among other initiatives, Ministry of Education and 

the Platform Bèta Techniek has introduced a 

programme supporting several STEM teachers a 

year in doing fundamental research in their 

discipline through the system of internships. By 

doing research teachers get new sources of 

inspiration for their teaching practice and can 

make link between science and practice. 

A review of Dutch policy documents, STEM 

teachers training curricula and students’ STEM 

curricula under the EC (2013) framework8 resulted 

to the identification of the competences required 

by Dutch STEM teachers, explicitly – as described 

in National standards and implemented by policy 

mediation, and implicitly - as demonstrated in 

students’ curricula, which are presented here 

below. 

 

 

Requirements for STEM teachers’ competence development in the Netherlands 
 

Knowledge & Understanding required…  explicitly implicitly  

Subject matter knowledge   
Pedagogical content knowledge   

Pedagogical knowledge    
Curricular knowledge    

Educational science foundations    
Contextual, institutional, organizational aspects of educational policies    

Issues of inclusion and diversity    

Effective use of technologies in learning   

Developmental psychology    

Group processes and dynamics, learning theories, motivational issues   

Evaluation and assessment   

Innovative teaching methods   

 

 

                                                             
8http://ec.europa.eu/dgs/education_culture/repository/educ
ation/policy/school/doc/teachercomp_en.pdf 

 

http://ec.europa.eu/dgs/education_culture/repository/education/policy/school/doc/teachercomp_en.pdf
http://ec.europa.eu/dgs/education_culture/repository/education/policy/school/doc/teachercomp_en.pdf
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Skills required … explicitly implicitly  

Planning, managing and coordinating teaching   

Using teaching materials and technologies   

Managing students and groups   

Monitoring adapting and assessing teaching/learning objectives and 
processes   

  

Collecting, analyzing, interpreting evidence and data for professional 
decisions 

  

Using, developing and creating research knowledge to inform practices   

Collaborating with colleagues, parents and social services   
Reflective, metacognitive, interpersonal skills for learning individually and 
in professional communities 

  

Adapting to educational contexts   

Life and Career skills: (Flexibility and adaptability; Initiative and self-
direction; Productivity; Leadership and responsibility 

  

Key groups of transversal skill   

   

Dispositions & Attitudes required … explicitly implicitly  

Epistemological awareness   

Teaching skills through content   

Transferable skills   

Dispositions to change, flexibility, ongoing learning and 
professional improvement, including study and research 

  

Commitment to promoting the learning of all students     

Dispositions to promote students democratic attitudes and 
practices as European citizens   

  

Critical attitudes to one’s own teaching   

Dispositions to team working , collaboration and networking   

Innovations in pedagogy   

 

Prominent issues for consideration pertaining to 

systemic educational levels that were identified from 

the review of the Dutch national context through the 

documentary analysis include:  

At policy level: Balance between societal demands of 
innovation, the national core curriculum 
requirements and the organization of pre-service and 
in-service teacher learning and permanent 
competence development in STEM domains.  

 The pre-requisites for sustainable 
teacher learning and competence 
development against the newly 

defined teacher competence quality 
standards and beyond them 

 
 
At policy mediation level: Transition from pioneer 
work, experiments, projects and lessons learned from 
them to integration of innovative approaches at 
schools into mainstream school daily practice against 
the background of the current practices of teacher 
learning facilitation by school boards.  

 Ensuring that innovation and teacher 
professional learning innovate and 
transform the current school practice 
and vice versa that innovative practice 
insures sustainable teacher learning. 
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At practice level: The impact the new trends implicate 
for teacher professional learning and competence 
development and the implications they have on the 
school practice. 

 Integration of 21st century skills with 
(STEM) domain knowledge and skills, 
connecting learning in and out of school 
with ubiquitous ICT (seamless learning 
idea), integration of subjects, learner 
directed curricula -  numerous trends 
meet in the school of today and make 
active teacher involvement in designing 
and shaping his/her lessons, courses and 
curricula for and with learners a necessity.  

 Insights in what works and why are 
needed to underpin design decisions, 
therefore the inquiring mind as an 
attitude comes into picture.  

 Teacher as designer and teacher as 
inquirer /researcher of his/her own 
practice are two important trends in the 
teacher profession nowadays.  

 

Overall, in the Dutch context, the main issue identified 

from the documentary analysis lies on the impact of 

teacher learning for competence development on the 

school practice. Proposed topics for further 

exploration and discussion are:  

 teacher professional learning and 

competence development against the newly 

defined teacher competence quality 

standards, societal demands and beyond 

them;  

 innovative trends (new technologies, new 

approaches to teaching and interaction with 

learners and their impact on school practice at 

school level;  

 innovative trends (new technologies, new 

approaches to teaching and learning and their 

impact on school practice at the level of 

lessons and student – teacher interaction.  

                                                             
9 The ELITe project multiplier event E2 took place on October 5, 
2017 in the Netherlands, as an integral part of a regional large-
scale event, the so called Teacher festival. The event was 
conducted under the EASW workshop methodology, which allows 

 

Emergent systemic opportunities and 

challenges for supporting STEM teachers’ 

professional learning for competence 

development 
The proposed topics for further exploration and 

discussion that were identified by the analysis of 

national policy documents were communicated and 

negotiated with educational stakeholders in the course 

of the ELITe’s project Dutch multiplier event9 .  The aim 

of the event was to validate the results of the 

documentary analysis, and to gain insights from policy 

mediation representatives and practitioners on how to 

support more effectively STEM teachers’ professional 

learning for competence development. 

Outcomes of the Dutch multiplier event demonstrate 

that professional learning is a relevant issue in Dutch 

educational discourse and that designing, organizing 

and orchestrating professional learning is a complex 

task that can be best tackled in a manifold way. A 

preliminary online questionnaire completed by 

participants showed that learning in relation to the job 

context is relevant yet versatile – there is a need in 

formal knowledge, skills and work related 

collaborative activities, however, the participants 

pointed to needs that are specific and work related and 

needs that are more abstract and related to general 

competence growth. Collection of input from the 

workshop discussions confirmed this conclusion: needs 

in professional learning are versatile and are related 

to both specific issues as to general competence 

development perspective.  

An outline of the needs for professional learning as 

expressed from workshop participants is presented 

here below. Prominent are the need in facilities at the 

workplace and collaboration, being able to 

communicate and collaborate with colleagues at the 

workplace and outside.  

 

 

 

for interaction between stakeholders and aim for consensus 
building rather than instructional approach & the Group Concept 
Mapping methodology. A report on the event can be found in: 
learning-in-teaching.eu ( OutputsIntellectual Output #3)   
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In professional learning activities teachers need:  

 Facilities for professional learning 

Support and time for learning (taking courses), more 

time to develop lessons; trust and independence in 

designing and implementing lessons 

 Informal learning support  

Use of daily practice as a source of professional 

learning; more opportunities to learn from each other; 

Coaching at workplace on effective teaching 

 Interaction and exchanges with colleagues  

Exchange of experiences, talking to colleagues, 

meeting colleagues, brainstorm about tasks with 

others 

 Peer feedback and consultation  

Asking feedback/getting feedback from colleagues; 

more supervision by colleagues; visiting each other 

lessons; open door policy 

 Collaboration  

Joint work on learning environment; collaboration and 

exchange of ideas with colleagues from other schools; 

sustainable models of knowledge sharing  

 Access to knowledge  

Lecture, courses, training and experience in … new 

pedagogies, socio-emotional development, new 

teaching methods, and behavioral disorders of 

schoolchildren 

 Doing Research  

Together colleagues setting up experiments and study 

what works; more inquiry based reflection on the 

teaching process 

 Organizational changes  

Changing school organization; making school an 

organization for professional learning, less control, 

more autonomy and trust, less administrative 

workload 

 Self-directness and self-regulation  

Being able to reflect one’s actions, reflecting on one’s 

skills; motivations and ambitions; learning to make 

mistakes and learn from them 

 Teacher skill 

Learn to motivate students; develop better digital 

skills; time management skills  

An offer of professional learning trajectories that 

caters to these needs is both a challenge and an 

opportunity to contribute to teacher professional 

development in an effective way. 

Input collected from the workshop also pointed out to 

several specific themes that are of interest as anchors 

in professional learning events for teachers interested 

in innovative pedagogies such as inquiry based 

learning. There is interest in new concepts and tools 

while the relevance of application of the new 

knowledge in the classroom, in one’s professional 

practice can be seen as a predictor of whether 

professional learning events introducing such tools 

and approaches will effectively contribute to teacher 

competence development in general and in STEM-

related disciplines in particular.  

Specifically, challenges STEM teachers face on 

integrating inquiry-based learning methodologies in 

their classrooms – which is a prominent issue for 

consideration in the Dutch context - as emerged from 

the negotiation process include:  

For teachers:  

o Dealing with diversity 

o Personalized teaching, differentiation 

o  Monitoring process, getting all students 

participate  

o Acting as a coach, supporting students finding 

answers  

o Assessment of outcomes at different levels for 

different students skills  

o Finding time to organize a learning setting for 

inquiry based learning  

For students:  

o Collaboration, planning, inquiry mindedness, 

self-regulation, ability to learn and understand 

what is implied  
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o Formulating good learning questions 

o Discovering what is possible, going beyond the 

given task, getting from idea to results  

o Working technology  

Professional learning activities that aim to tackle the 

above mentioned challenges are of prominent 

importance according to the event participants.  

Another issues emerged from the negotiation process  

concerns the importance of offering opportunities for 

collaboration, joint work and sharing of one’s own 

practice. Taking a look into each other’s “kitchen”, 

learning from each other is considered most relevant 

by participants of the multiplier event. However, 

facilitation of learning by school management, 

allocating time for professional learning activities is an 

aspect that cannot be tackled by a provider of a 

learning event. Investing in long-term cooperation 

with school boards and school management is an 

important pre-requisite for an institution engaged in 

development of professional learning activities. This 

implies that responding to the needs of school boards, 

collaboration in organizing events is an integral part of 

the offer of such learning events.  

In relation to the opportunities for teachers’ 

competence development in the country, 

collaboration at regional level offers a good 

opportunity to create long term relationships 

between educational research and technology 

development and the teacher practice on the one 

hand, and is a guarantee that educational and training 

activities designed and delivered within the Elite 

framework will not be one-time activities. The 

alignment between the offer and the experienced 

needs in learning activities increases the chance that 

the intervention will indeed help change and further 

develop the instructional practice.  

 

Policy recommendations towards supporting 

STEM teachers’ professional learning for 

competence development  
On the basis of the collected input of the Dutch ELITe 

event and taking into account the outcomes of the 

review of the national context through the 

documentary analysis, the following recommendations 

on how to support Dutch STEM teachers’ learning for 

competence development are formulated, pertaining 

to the systemic educational levels.  

The following recommendations aim to provide a basis 

for the establishment of a dialogic process between 

policy, policy mediation and practice, towards a 

renewed approach and curriculum for STEM 

professional learning.  

 

Recommendations pertaining to the 

systemic educational levels 
 

Policy 
level  

Alignment with the national 
framework is both relevant and 
necessary 

 

 All learning activities need to be part of the 

national professional learning requirements 

(lerarenregister) to realize this alignment   

 

Policy  

Mediation 

level  

School management should be 
responsible for facilitating 
learning, allocating time for it 
and creating pre-requisites. 

 

 School boards are partner in the organization 

of learning activities and are responsible for 

facilitation learning at the workplace 

 

Practice 

level  

Introduction of new 
technologies and approaches 
should be part of both learning 
and teaching practice. Support 
is needed in both. 

 

 Learning events should be linked to teaching 

practice or be easily transferrable to it 

 Teachers are owners of their designs that they 

can develop in the learning situation and try 

out in their own practice. 

 Exchanges with other teacher on their hands-

on experiences is a valuable part of learning 

for teaching.  

 

 

learning-in-teaching.eu   

Open University 

Netherland  
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Supporting STEM teachers’ professional learning for competence development 

Insights on the space for intervention in Bulgaria 

 

by Nikolina Nikolova
Ass. Professor, SU-NIS, Sofia University  

 

 
 

The background  
During the last decades, Bulgaria was faced with 

the need of dramatic changes in educational 

system and regulatory framework. The reform has 

started in 2010 and since 2016 is in effective use. 

The educational reform defines new profile of the 

teacher as a main actor in the educational process. 

In addition, the National Educational Standards 

about expected results of Science, Technology, 

Engineering and Mathematics (STEM) education, 

emphasize the development of the key 

competences. The change of the in-service 

teachers’ knowledge, skills and attitudes, as well as 

professional life habits and behavior, in parallel 

with accepting of new understanding of teachers’ 

responsibilities is a big challenge not only for 

teachers themselves but also for supporting 

institutions – Ministry of Education and Science, 

Regional Management Centers of Education, 

teacher training institutions and schools.  

Against this background, this document aims to 

provide insights on the space for intervention for 

STEM teachers’ professional learning in Bulgaria. 

Presented are results of work conducted in the 

frame of the ELITe project10 pertaining to: the 

requirements for STEM teachers’ competence 

development in the country - as evident in policy 

documents, teacher training curricula and 

students’ curricula; the systemic 

opportunities/challenges and the aligned to them 

recommendations for supporting STEM teachers’ 

professional learning - as emerged through a 

negotiation process between policy, policy 

mediators and STEM teachers. Presented results 

aim to serve as a basis under which educational 

stakeholders can reflect on and consider how best 

to support STEM teachers’ professional learning 

for competence development in the country. 

 

STEM teachers’ competences in Bulgaria: 

Requirements & identified issues for 

consideration  
A review of Bulgarian policy documents, STEM 

teachers training curricula and students’ STEM 

curricula under the EC (2013) framework11 resulted 

to the identification of the competences required 

by the Bulgarian STEM teachers explicitly – as 

described in National Standards and implemented 

by policy mediation, and implicitly - as 

demonstrated in students’ curricula, which are 

presented here below. The most emphasized 

aspects of competences in the policy documents 

are highlighted.

                                                             
10 ELITe - Enhancing Learning in Teaching via e-inquiries 
(2016-2019) is a European project, financed by the 
ERASMUS+ programme of the European Union Key Action 2 –  
Agreement No. 2016-1-EL01-KA201-023647.  
ELITe aims to support STEM teachers’ professional learning 
for competence development via inquiry methodology.  
 

 
For more information visit the project website: 

learning-in-teaching.eu 
 
11http://ec.europa.eu/dgs/education_culture/repository/edu
cation/policy/school/doc/teachercomp_en.pdf 

 

Enhancing 

learning in 

teaching via 

e-inquiries   

http://ec.europa.eu/dgs/education_culture/repository/education/policy/school/doc/teachercomp_en.pdf
http://ec.europa.eu/dgs/education_culture/repository/education/policy/school/doc/teachercomp_en.pdf
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Requirements for STEM teachers’ competence development in Bulgaria 

Knowledge & Understanding required…  explicitly implicitly  

Subject matter knowledge   
Pedagogical content knowledge   

Pedagogical knowledge    
Curricular knowledge    

Educational science foundations    
Contextual, institutional, organizational aspects of educational policies    

Issues of inclusion and diversity    
Effective use of technologies in learning   

Developmental psychology    
Group processes and dynamics, learning theories, motivational issues   
Evaluation and assessment   

Innovative teaching method   

 

Skills required … explicitly implicitly  

Planning, managing and coordinating teaching   

Using teaching materials and technologies   

Managing students and groups   

Monitoring adapting and assessing teaching/learning objectives and 
processes   

  

Collecting, analyzing, interpreting evidence and data for professional 
decisions 

  

Using, developing and creating research knowledge to inform practices   

Collaborating with colleagues, parents and social services   
Reflective, metacognitive, interpersonal skills for learning individually 
and in professional communities 

  

Adapting to educational contexts   
Life and Career skills: (Flexibility and adaptability; Initiative and self-
direction; Productivity; Leadership and responsibility 

  

Key groups of transversal skill   

 

Dispositions & Attitudes required … explicitly implicitly  

Epistemological awareness   

Teaching skills through content   

Transferable skills   
Dispositions to change, flexibility, ongoing learning and professional 
improvement, including study and research 

  

Commitment to promoting the learning of all students     
Dispositions to promote students democratic attitudes and practices as 
European citizens   

  

Critical attitudes to one’s own teaching   
Dispositions to team working , collaboration and networking   
Innovations in pedagogy   
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Prominent issues for consideration pertaining to 

systemic educational levels that were identified from 

the review of the Bulgarian national context through 

the documentary analysis include:  

At policy level: Opportunities and challenges in 
building teacher competences by the teacher 
trainings 

 Policymakers at national, regional and 
local level need to organize work 
together with traditional training 
providers (holding the methodology 
knowledge) and new one (holding 
concrete practical approach) 

 Policymakers at all levels need to 
create conditions for IBL approach to 
be embraced by new teacher trainings 
providers (business, publishing 
houses, etc.) 

 
At policy mediation level: Opportunities and 
challenges in schools management of strategy, 
curricula and teaching approaches 

 School authorities need to manage 
autonomy and freedom for decisions, and 
respectively – more responsibilities, so to 
use it to develop environment and space 
for application of the IBL  

 
At practice level: Teacher competence are needed to 
design IBL activities in the class. Teachers needs 
support for IBL day-to-day application. Content 
should be provided to spread widely the approach 

 Teachers need to build competences to design 
the education in IBL manner, to develop IBL 
scenarios and introduce them into day-to-day 
practice.  

 Teachers needs support to design IBL activities. 
 Content providers to respond to the new 

requirements of schools and teachers with 
new curricula and updated learning content 
interweaving the approach into it, and to be 
flexible for permanently changing 
requirements 
 

Overall, the results of the documentary review make 

evident that there is a need to focus on the STEM 

teachers’ training curricula and methods, on the 

awareness of the role of different stakeholders in the 

                                                             
12 The ELITe project multiplier event E3 took place on the 29 of 
June 2017 in Bulgaria with the participation of 43 national 
educational stakeholders. The event was conducted under the 
EASW workshop methodology, which allows for interaction 

teachers’ competences development and the role of 

the teachers’ competences for the development of 

new generation of Bulgarian youth. 

 

Emergent systemic opportunities and 

challenges for supporting STEM teachers’ 

professional learning for competence 

development 
The results of the documentary analysis were 

communicated and negotiated with policy makers, 

policy mediators (responsible for STEM teacher 

training) and practitioners in the course of the ELITe’s 

project Bulgarian multiplier event12 . The goal of the 

event was to discuss the topics above in constructive 

way leading to insights how to organize more effective 

STEM teachers’ professional competence 

development. Participants first discussed the topics in 

homogeneous groups:  

Policy makers were engaged mostly with the national 

standards on teachers’ qualification, new obligatory 

topics for teachers’ trainings, ways to receive feedback 

from teachers and broad society, requirements for 

teachers’ annual working plan and students’ textbook, 

how to deal with concurrency between teachers’ 

training providers, i.e. how to assess (in advance and 

post-event) relevance and quality of particular 

teaching training course and / or teachers’ training 

provider.  

Practitioners discussed mainly administrative issues 

and how the administrative work can be done in more 

efficient and effective way; the need of relevant 

environment for STEM teaching – textbooks, 

simulations, specialized labs; the new subject in 

students’ curricula, the new students’ summative 

exams and how they corresponds with national 

standards of education; the teachers’ attestation 

process – the period of attestation, who and how to 

choose particular trainings which particular teacher 

shell attend, what are aftereffects of attestation in 

terms of teachers; carrier development, salary, 

penalty.  

between stakeholders and aim for consensus building rather than 
instructional approach. A report on the event can be found in: 
learning-in-teaching.eu ( OutputsIntellectual Output #3)   
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Broad society members were interested to the results 

of teachers’ work and also commented the possibility 

of earlier graduating of students (10-th grade, 

approximately 16 year’s old students) and joining the 

labor market. Another topic of interest was related to 

the lack of the motivated and qualified teachers in 

STEM disciplines of school, the new requirements for 

school-parent communication and sharing 

responsibilities. 

The outcomes of the groups’ discussions related to the 

new National regulatory framework, are summarized 

and presented as a Strengths, Weaknesses, 

Opportunities and Threats (SWOT) analysis here 

below:

 

SWOT analysis of the National regulatory framework in accordance with teachers' 

competence development 

Strengths 
o Opportunity for teachers’ freedom to create new subjects and to implement new 

teaching methods and innovative training 
o Greater interest of the teachers to the qualification courses, better selection of the 

courses’ topics 
o Opportunity for teachers to participate in training outside the country (e.g. CERN) 
o The existence of detailed regulatory framework make educational process more 

structured 
o Existence of the strongly defined system of teachers’ assessment 
o Ordinance #13 on civil, health, ecological and intercultural education provides directions 

for STEM teachers work goals 
o Ordinance #12 on professional development of teachers, Section 5: Conditions and order 

of teachers’, headmasters’ and other pedagogical staff’s qualification provide new 
possibilities for teachers’ professional development 

o Availability of New Aspects – The Inclusive Education 
 

 

Weaknesses 
o The consequences of teacher attestation upon their payment and career development 

are not regulated/defined. Lack of indication of what is happening at unearned 4 
qualifying points upon the attestation of a teacher 

o Lack of choice for professional qualification 
o The standards for learning content are not well-formulated 
o Reduced number of hours in the science subjects. As a consequence – overburden of 

excessive study content for the class hours. 
o New curricula by subjects and lack of textbooks and study materials for them 
o There are no good conditions for out-of-class work of the teachers in school during the 

school day 
o Lack of equivalence among the different schools with respect to the National External 

Assessment; As a result part of the schools ‘accumulate’ lack of knowledge and fall 
behind in their educational process 

o Lack of differentiation for the (reasons of) absences of different types of students 
(talented students, competitions) – upon 25% or more of class absence in particular 
subject leads to compulsory after-school-year corrective exam, irrespective of the 
reasons for absenteeism  

o Lack of qualified teachers 
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o Flexibility with regard to the school curricula. Opportunity for innovative practices 
through the school curricula. 

o Opportunity for new methods of teaching without criticism (punishment) by policy 
mediators or headmasters 

o Schooling with electronic materials, including dedicated for home use (School bags 
lightening) 

o Centralized Ministry of Education and Science (MES) to release e-forms for parents 
for different studies 

o Ensuring normal working conditions, consumables and equipment for the class 
work. 

o Team Buildings and Teacher training under a Differentiated Model  
o Cloud technologies and their role for better relationships with parents 
o “School for parents” 
o Opportunities for the innovative schools for new communication and relationships 

with parents and teachers 
o Verification of teacher competences by an independent organization. 
o Period and time for conducting qualifications gives opportunity for teachers to react 

to their professional needs. 
o The school curriculum (the learning plan - which the subjects how many hours to be 

studied) is year for year. This provide flexibility to change it the next year as a result 
of experiment 

o Distance education on special subjects 
o Future teachers – opportunity of training on Introducing and Working with 

Regulatory Documents. 
o Innovative schools – possibility for more flexible and creative new curricula (school 

learning plans and study programs by subjects) according to the school profile and 
vision 

 

Opportunities 

 

o Many documentation – the Annual Thematic Timetables, etc. – a danger for burden 
with a not typical work to the teacher. Overloading teachers by duplication of paper- 
and electronic-based documents, with administrative duties 

o Poor correspondence between the MES and Higher Education (HE) regulations – 
they are applied differently 

o Illiteracy 
o Lack of control over the quality of teachers’ training courses. There is a threat that 

different organizations, offering teachers’ training courses, to offer low quality 
courses to attract more teachers by easily obtaining qualification credits. 

o Collecting certificates and a psychological test are a purely formal reporting and 
accounting 

o Some institutes ‘produce’ teachers, and it is not clear whether they (institutions) 
themselves have this right 

o Lack of external control for the pedagogical qualification – ‘post-diploma 
qualification’ and other forms 

o Selection of teacher training courses by the school principals on the base of the price 
of the training courses 

o Lack of willingness and interest by part of the parents to participate and support the 
school endeavors to educate their children (do not pay attention to the 
achievement of their children via the electronic diaries) 

o Lack of regulated funding for STEM education environment 
 

Threats 
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The insights gained by the negotiation process 

between the educational stakeholders allows to 

support the argument that the new policy documents 

in the country provide much more flexibility and 

autonomy in decisions in front of all stakeholders’ 

groups. At the moment not only the universities but 

also the science institutions, commercial and non-

government organizations are eligible to offer teachers 

training courses, which raise the level of concurrency 

in terms of the thematic of offered courses and the 

quality of their design and implementation. This 

stimulates the course providers to look for teachers’ 

requirement on the qualification courses and to search 

the best way to respond to them. Teachers 

themselves, are encouraged by the policy framework 

to upgrade their professional qualifications through 

the attestation framework, requiring gaining of at 

least one qualification credit each year, that recognizes 

not only participation in trainings but also active 

participation in experience exchange activities – 

workshop, seminars, open lessons, conferences, etc., 

and pro-active behavior as researchers - both scientific 

and practical - at a classroom level. The schools receive 

a dedicated financial support for teachers’ 

professional development and also has a flexibility to 

organize internal trainings. 

Critical issues on STEM teachers’ professional learning 

for competence development in the country that 

emerged from the negotiation process are related to 

the content of the teachers’ training courses, their 

form, and the assessment of the courses and course 

providers and are presented below:  

 

 

Emergent critical issues on STEM teachers’ professional learning in Bulgaria 
 

In relation to the 
content of 
teacher training 
courses 
 

 STEM subject matter – new science achievements as well as changes in the students’ 
curricula. Special attention is dedicated to the use of ICT’s in STEM disciplines 
education in terms of simulations of phenomena and dependencies, giving possibilities 
for students to experiment and generate hypothesis, reasoning, and conclusions. The 
use of professionally developed interactive digital learning resources and applications 
is much more important for schools where there is not labs for real experimental work. 

 Interdisciplinary – practical trainings combining different STEM subject matter and 
relationships, in collaboration with other STEM subject teachers; learning design, 
implementation and evaluation of students’ achievements. 

 Innovative teaching methods – interactive methods of teaching / learning, design and 
implementation of student’s inquiry, group work management, use of innovative ICTs 
in education, etc., focused to STEM education 

 Work with special students’ groups, tailored to the specifics of the subject and the 
educational need – involving students with special educational needs, work with 
talented students, and work with students with learning disabilities. 

 Work with parents – effective communication and collaboration with parents, 
involving parents in school live, ‘school for parents’. 

 Dealing with administrative issues - familiarizing with administrative framework and 
approaches for more effectively carrying out administrative work 

 Evaluation in education – approaches and technics for evaluation of educational 
process, how to implement classroom pedagogical experiment, evaluation of 
students’’ textbooks and additional learning resources, formative and summative 
students assessments, etc. 
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In relation to the 
forms of 
teachers’ 
training courses:  
 

 Face-to-face or blended learning - Distance courses in a form of webinars are not 
efficient enough; face to face communication among trainees and between trainees 
and trainers is very important.  

 Balance between learning at work place (school) and out the door courses- regional, 
national workshops as environment for sharing ideas and experience. Active practical 
learning process is preferred by practitioners instead of lectures and formal exams. 
Also, demonstration and participation in innovative teaching methods implementation 
is very important for the successful transfer of given teaching methodology to the 
classroom.  

 Online courses – as a current support, and as an archive for long term use. Training 
courses content online for future use is useful, as well as to have an online tool for 
support of the established professional community during the course. 

 
 

In relation 
transparency 
and assessments 
of teachers’ 
training courses:  

 

The participants in the multiplier event were united around the idea of a common online 
platform offering: 

 Information about teachers’ training providers and information about teachers’ 
training courses – topic, annotation, duration 

 Transparent information about how many teachers attended a particular course and 
how they evaluate it 

 Public ranking system of courses and public ranking system of course providers 
 Possibility for users to inform the course providers for their needs and expectations 

of particular courses. 
 

 

 

Policy recommendations towards supporting 

STEM teachers’ professional learning for 

competence development  
The critical issues on STEM teachers’ professional 

learning for competence development in Bulgaria 

presented above were further discussed in the course 

of the EASW event, with the view to suggest proposals 

for enhancing STEM teacher’ professional learning 

provisions.  

The understandings gained from this process 

facilitated the formulation of the ELITe’s project 

recommendations on how to support Bulgarian STEM 

teachers’ learning for competence development.  

The formulated recommendations are structured 

around two axes: the one aligned to the emergent 

critical issues on STEM teachers’ professional learning 

for competence development in the country, and the 

other pertaining to the systemic educational levels. 

These are presented here below:  

 

 

 

Recommendations aligned to the emergent 

critical issues  
 

1 Modernization of the thematic of STEM 
teachers’ training offers: focus on ICT in 
learning and teaching & interdisciplinary 
topics 
 

              There is a need of trainings on the new topics 

in the student’s educational standards and curricula. 

For STEM teachers, very special topic of interest is the 

use of relevant ICTs, providing interactivity, that can 

compensate the limitations of school specialized labs 

(totally missing or poor of equipment). They need also 

practical courses related to the interweaving of 

different disciplines, providing ideas, design examples, 

and directions for students’ achievement and the 

process assessments in implementation of 

interdisciplinary learning. They also need trainings on 

how to design, deliver and conduct an inquiry based 

learning on specific topics in specific grades. 
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2 Modernization of the teaching 
approaches of STEM teachers’ training 
offers: interactive teaching methods and 
inquiry-based learning 
 

              There is a need of application of modern 

teaching approaches in teacher training offers. Special 

attention is dedicated to the interactive teaching 

methods which still are not very popular in Bulgarian 

system. For STEM learning disciplines there is a special 

need teachers to be trained on how to design, deliver 

and conduct inquiry-based learning process. Teachers’ 

training should be based on the same innovative 

learning methods which are expected teachers to 

apply in the classroom, as opposite to the popular 

lecture-based teaching, traditional for long period in 

teachers’ trainings in Bulgaria. 

 

3 Inclusive education as a strategic priority 
for policy mediation providers 
 

              Inclusive education is a great challenge in front 

of Bulgarian teachers. The Bulgarian society still is not 

ready to integrate fully people with disabilities. This is 

a big challenge in front of the parents relaying on the 

school not only to provide the integration of the 

children with special needs, but also to teach parents 

how to deal with them. For teachers is very important 

to be familiarized with the specifics of most popular 

disabilities and difficulties and how they relate to their 

subject taught – how to organize the classroom, which 

learning activities are appropriate and which are not, is 

there a need of special tools and how to use them. The 

issue is a challenge in front of the teachers’ training 

providers also as they also need to study best practices 

and experience in the field. 

 

4 Provide training on how best to deal with 
administrative engagements 
 

             Teachers are overworked with administrative 

engagements, and they need training on how they can 

deal with them in a more efficient way.  

 

5 Foster collaboration between teachers, 
parents and community stakeholders 
 

             Work with parents and broad society members 

is another weak point in Bulgarian educational system 

from past years and there is a need of training on how 

develop a good communication and collaboration 

between different stakeholders having attitude to the 

school life.  

 

6 Enhance the assessment framework for 
STEM teacher training: focus on feedback 
mechanisms on skills development and 
teachers’ practical work 
 

             Different forms of assessment and relative 

feedback is still a problem for teachers having practices 

mainly on the use of open/closed questions tests but 

there is a lack of skills in the evaluation of practical 

work, team work or inquiry-based learning and other 

innovative methods. 

 

7 Promote blended learning in STEM 
teachers’ training offers: face-to-face with 
a strong support of digital means for 
establishing professional communities 
 

             According to the forms of teacher’ training, 

there is a need of development of strong network 

between STEM teachers, and between STEM teachers 

and trainers, so the preferable forms are a face-to-face 

and blended learning with a strong support of online 

tools for learning, communication, transfer to the 

classroom. The development of a national online 

platform for offering and rating the teachers’ training 

courses and providers
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Recommendations pertaining to the 

systemic educational levels 
 

Policy 
level  

Building teacher competences 
by the teacher trainings:  STEM 
learning content should be 
provided to spread widely the 
approach  

 

 Policymakers at national, regional and local 

level need to organize work together of 

traditional training providers (holding the 

methodology knowledge) and new one 

(holding concrete practical skills) 

 Policymakers and all levels need to create 

conditions IBL approach to be embraces by 

new teacher trainings providers (business, 

publishing houses, etc.) and teaching materials 

to be relevant to them 

 Content providers need to respond to the new 

requirements of schools and teachers with 

new curricula and updated learning content 

interweaving the approach into it, and to be 

flexible for permanently changing 

requirements. 

____________________________________________ 

Policy  

Mediation 

level  

Focus on schools management 
strategy, curricula and teaching 
approaches:  Building stable 
relationships between different 
disciplines teachers and 
environment for common work, 
design and delivery of 
interdisciplinary projects, and 
effective application of ICTs in 
STEM education. 

 

 School authorities need to manage autonomy 

and freedom for decisions, and respectively – 

more responsibilities, so to use it to develop 

environment and space for application of the 

IBL  

 School managers need to support relationships 

with different institutions – museums, 

scientific labs, observatories, high-tech 

centers, etc.  

 School managers need to support relationships 

between STEM teachers and interweaving of 

different disciplines during STEM education 

____________________________________________ 

Practice 

level  

Teacher competence are 
needed to design IBL activities 
in the class implementing 
inclusive education for students 
with special educational needs. 
Teachers need support for IBL 
day-to-day application. 

 

 Teachers need to build competences to design 

the education in IBL manner, to develop IBL 

scenarios and introduce them into day-to-day 

practice.  

 Teachers needs support to design IBL activities. 

 Teachers need to be supported to deliver, 

manage and assess students’ achievements 

during the IBL approach implementation. 

 Teachers need to be supported to include 

students with special educational needs in fully 

valuable STEM learning process. 

____________________________________________ 

 

The above recommendations aim to provide a basis for 

the establishment of a dialogic process between policy, 

policy mediation and practice, towards a renewed 

approach and curriculum for STEM professional 

learning.  

 

 

learning-in-teaching.eu   
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Supporting STEM teachers’ professional learning for competence development 

Insights on the space for intervention in Spain 

 

by Mario Barajas
Ass. Professor, University of Barcelona   

 

The background  
Spanish educational Laws have been changed 

several times during the last twenty years. Since 

2013 and in process of deployment, there is a new 

Educational Law named “Organic Law for the 

Improvement of the Quality of Education” (LOMCE, 

8/2013). Fruit of the political instability and, to a 

certain extent, a lack of a culture of consensus, 

implementation is being challenged in many levels, 

giving a sense of provisionality, which is reflected 

in the fact that regions, local authorities, and 

educational councils are in continuous 

negotiations with the Ministry in order to modify 

the law. In this situation there is certain weariness 

in front of the continuous legal changes and budget 

cut-outs. 

There are important changes very much in 

concordance with the EU policies (European 

Parliament, 2006/962/EC). The Law emphasises 

quality and employability, encouraging selecting 

both the professional and the academic path at 

earlier ages. There is more emphasis in STEM, 

more instrumental type of disciplines, and less 

subjects optional. Of importance is the interest of 

giving the schools more freedom in terms of 

adapting the national curriculum (curriculum 

proposal) or introducing new methodologies and 

optional subjects (didactical programme), within 

                                                             
13 ELITe - Enhancing Learning in Teaching via e-inquiries 
(2016-2019) is a European project, financed by the 
ERASMUS+ programme of the European Union Key Action 2 –  
Agreement No. 2016-1-EL01-KA201-023647.  
ELITe aims to support STEM teachers’ professional learning 
for competence development via inquiry methodology.  
 

their legal competencies. The curriculum is now 

organised according to a competency approach, 

in which knowledge, skills and attitudes have been 

identified in all subjects and at all levels. Key 

competencies, named “basic competencies” 

inform the competence model. This panorama 

implied also the reform of the Continuous 

Professional Development (CPD) programmes, as 

well as access to the teacher profession, now based 

on Master’s Degree Programmes. 

Against this background, this document aims to 

provide insights on the space for intervention for 

STEM teachers’ professional learning in Spain. 

Presented are results of work conducted in the 

frame of the ELITe project13 pertaining to: the 

requirements for STEM teachers’ competence 

development in the country - as evident in policy 

documents, teacher training curricula and 

students’ curricula); the systemic 

opportunities/challenges and aligned to them 

recommendations for supporting STEM teachers’ 

professional learning - as emerged through a 

negotiation process between policy, policy 

mediators and STEM teachers.  

Presented results aim to serve as a basis under 

which educational stakeholders can reflect on and 

consider how best to support STEM teachers’ 

 
For more information visit the project website: 

learning-in-teaching.eu 
 

Enhancing 

learning in 

teaching via 

e-inquiries   
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professional learning for competence 

development in the country. 

STEM teachers’ competences in Spain: 

Requirements & identified issues for 

consideration  
The tables below provide an overview of Science, 

Technology, Engineering and Mathematic (STEM) 

teachers’ competences that are required in the 

national contexts of Spain. Considered are three 

dimensions of competences (knowledge & 

understanding, skills, dispositions & attitudes), 

while aspects in each dimension have been 

adopted by EC (2013) teacher competences’ 

framework. Aspects in each dimension explicitly 

evident refer to evidence demonstrated in national 

policy documents and curricula for STEM teachers’ 

training; aspects implicitly evident refer to 

evidence demonstrated in students’ STEM 

curricula. 

 

Requirements for STEM teachers’ competence development in Spain  

 Knowledge & Understanding required…  explicitly implicitly  

 Subject matter knowledge   
 Pedagogical content knowledge   

 Pedagogical knowledge    
 Curricular knowledge    

 Educational science foundations    
 Contextual, institutional, organizational aspects of educational policies    

 Issues of inclusion and diversity    

 Effective use of technologies in learning   

 Developmental psychology    

 Group processes and dynamics, learning theories, motivational issues   

 Evaluation and assessment   

 

 Skills required … explicitly implicitly  

 Planning, managing and coordinating teaching   

 Using teaching materials and technologies   

 Managing students and groups   

 Monitoring adapting and assessing teaching/learning objectives 
and processes  

  

 Collecting, analyzing, interpreting evidence and data for 
professional decisions 

  

 Using, developing and creating research knowledge to inform 
practices 

  

 Collaborating with colleagues, parents and social services   

 Reflective, metacognitive, interpersonal skills for learning 
individually and in professional communities 

  

 Adapting to educational contexts   

 



72 
 
 

 

 Dispositions & Attitudes required … 

 
 

explicitly implicitly  

 Epistemological awareness   

 Teaching skills through content   

 Transferable skills   

 Dispositions to change, flexibility, ongoing learning and 
professional improvement, including study and research 

  

 Commitment to promoting the learning of all students    

 Dispositions to promote students democratic attitudes and 
practices as European citizens  

  

 Critical attitudes to one’s own teaching   

 Dispositions to team working, collaboration and networking   

 
 

Prominent issues for consideration pertaining to 

the systemic educational levels identified from the 

review of the Spain national context through the 

documentary analysis are:  

At policy level: Competence-based education in all 

level of compulsory education and baccalaureate is 

supported by law. Key competencies are part of 

the evaluation of the effectiveness of the 

educational system. Furthermore, STEM has more 

weight in the curriculum in terms of content and 

time. The law demands teacher education being 

adapted to this new situation in terms of contents 

and methods. In this sense, the Spanish reform 

recommends methods to facilitate methodological 

strategies that allow for classroom competencies 

work (ECD/65/2015).  

Among the most prominent issues, we can 

mention: 

 Weariness in front of the continuous legal 

changes and budget cut-outs 

 Lack of coordination among the national, 

regional CPD providers in terms of policies 

and strategic plans for STEM CPD that 

respond to these changes 

 

 

At policy mediation level: Universities have 

undergone an important challenge on creating 

their own Master’s Degree in Secondary Education 

(should to be approved by a Spanish National 

Agency of Evaluation), with a competence 

approach (knowledge, skills and attitudes) that 

vertebrate the study programs. However, many 

times University teacher trainers lack experience 

on the reality of the school, and are more oriented 

to theoretical approaches.  

However, there is a great opportunity for the 

updating of both in-service and pre-service STEM 

teacher education programs (the new Law 

specifically mention 7 key competencies, including 

“mathematics competence and basic 

competencies in science and technology”). Then 

teacher education programmes should follow the 

same approach.  

On the other hand, there is a persistence of 

providing teacher training on STEM according to 

the traditional subjects (physics, chemistry, 

technology and maths), which hinder the 

possibility to include methodologies that are 

becoming more and more popular in secondary 

education, as e.g., Project work. Many times 

University teacher trainers lack experience on the 

reality of the school, and are more oriented to 

theoretical approaches. 
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However, although training contents has been 

updated, there is a lack of EU policies insufficiently 

considered (e.g. OSR, STEM gender aspects, ICT, 

RRI, STE(ART)M), and methodological aspects (e.g. 

IBL, project work,) are still a challenge in teacher 

education programs.  

Among the most prominent issues, we can 

mention: 

 Teacher education programmes need to 

get used to work according to a 

competence-based approach, working co-

ordinately in all subjects with other key 

competencies (e.g. digital competencies)  

 CPD programmes need to integrate those 

methodologies and innovations that 

favour the acquisition of STEM 

competencies, as e.g IBL, PBL, OSR, ICT, 

Gender, etc.  

 Need to provide STEM training paths for 

in-service teachers in collaboration with 

different types of institutions, e.g. science 

centres, research centres, universities and 

governmental initiatives. 

 

At practice level: There should be a high level of 

coherence between the competencies required by 

teachers and those described for students in the 

Law of Education and further deployments in the 

regions. However, in practice this does not always 

happen for different reasons related to the day-to-

day work. On the other hand STEM competencies 

imply a new role for students, more active and 

autonomous (conscious and responsible of their 

own learning). Finally, the participation of parents 

in the day-to-day of the educational centres is 

important at the time of pushing for STEM-related 

extra-curricular activities.  

Among the most prominent issues, we can 

mention: 

                                                             
14 The ELITe project multiplier event E4 took place on the 
28th of September 2017 in Barcelona with the participation 
of 47 national educational stakeholders. The event was 

 For teachers, there is a surplus of subjects 

and contents, obsession for finishing   the 

programs, as well as a tendency to use 

summative evaluation. 

 For students, there is a lack of interest on 

contents because students do not find 

their connections with reality. 

 Parents need more information on the 

importance of implementing STEM 

innovations in the schools, so they can be 

involved on the decision-making on their 

particular centres.  

 

As a result of the documentary analysis, we identify 

proposed issues for further exploration and 

discussion: 

 At policy level: Opportunities and 

challenges in building STEM teacher 

competences by the teacher trainings  

 At policy mediation level: Opportunities 

and challenges for STEM teachers’ 

competence development in schools 

management of strategy, curricula and 

teaching approaches 

 At practice level: Teacher competences 

are needed to design IBL activities in the 

class. Teachers need a support for IBL day-

to-day application. Content should be 

provided to spread widely the approach  

 

Emergent systemic opportunities and 

challenges for supporting STEM teachers’ 

professional learning for competence 

development 
The results of the documentary analysis were 

communicated and negotiated with policy makers, 

policy mediators (responsible for STEM teacher 

training), teachers and broader society members in 

the course of the ELITe’s project Spanish multiplier 

event14 . The goal of the event was to discuss topics 

conducted under the EASW workshop methodology, which 
allows for interaction between stakeholders and aim for 
consensus building rather than instructional approach.  
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above in constructive way leading to insights how 

to organize more effective STEM teachers’ 

professional competence development. 

Outcomes of the negotiation process related to the 

new National regulatory framework, are 

synthesized in a Strengths, Weaknesses, 

Opportunities and Threats (SWOT) analysis 

presented here below.

SWOT analysis of the National regulatory framework in accordance with teachers' 

competence development 
 

 

 

 

 

 

o Freedom to develop your own lesson plans according to the regular education 
framework, and curriculum regulations. The current laws allow it. 

o The education policies in line with the development of cross-competence 
approaches. 

o Education policies could be nourishing by results and tools that applied educational 
research provide. 

o Freedom for teachers to use inquiry-based methodologies. 
o Teachers’ personal motivation to improve their competences based on CPD. 
o STEM teachers can teach a diversity of STEM subjects. 

Strengths 

o In practice, STEM research results do not make a significant impact on educational 
policies. 

o Results of research don’t flow to teachers and their practice. There is not a good 
communication between university researchers and school teachers. 

o An important part of teachers do not perceive the necessity of changing STEM 
teaching paradigms, because they do not trust on new methodologies and tools. 

o Teachers work separately by departments, not knowing well the contents of the 
different school disciplines. This prevents a integrated curriculum approach or 
working holistically in competences development, for example in projects. 

o CPD programs sometimes do not provide courses that incorporate innovative 
pedagogical approaches to new STEM topics, since they consider only the new 
knowledge as the most important. 

o The cross-competence approaches sometimes do not match the organisation of the 
curriculum, which is usually organized by subjects, splitting the contents on the 
different STEM components. 

o Different motivational levels on teachers, which hinder the possibility of introduce 
STEM innovations. 

o Lack of communication among teachers at the school. 
o Teachers lack skills on issues as gender and STEM, conflict resolution, and emotional 

education not only to teachers, but to parents 

Weaknesses 
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Overall, the insights gained by the negotiation 

process allows to support the argument that the 

new policy documents provide much more 

flexibility and autonomy in decisions in front of all 

stakeholders’ groups. At the moment not only the 

universities and the regional governments, but also 

the science institutions, publishing houses and 

non-government organizations are eligible to offer 

teachers training courses, which raise the level of 

concurrency in terms of thematic of offered 

courses and quality of their design and 

implementation. Teachers, themselves, are 

encouraged by the policy framework and career 

paths to upgrade their professional qualifications 

requiring gaining of credit each year. Active 

participation in experience exchange activities – 

workshop, seminars, open lessons, conferences- is 

recognised. In addition, schools might receive a 

dedicated financial support for teachers’ 

professional development if they present training 

plans.  However, the training is mostly out of the 

school time, which limits the impact of the offer.  

As an outcome of the negotiation process, 

identified are the following critical factors that 

affect STEM teachers’ professional learning for 

competence development in the country, related 

to the content, the methodology, the form and the 

assessment of professional learning provisions:  

 Teachers lack training on STEM-related 

methodologies, and examples of good 

practice. For STEM teachers to improve 

their teaching methodologies, the use of 

open science resources, or the inclusion of 

topics related to the socio-scientific issues 

that attract students’ attention. They claim 

also practical courses related to the use of 

STEM digital resources, and looking for 

interdisciplinarity so they can collaborate 

with other colleagues in developing a more 

integrated view of STEM, and as a 

consequence, on developing STEM 

competencies of their students.  

 

 All the stakeholders groups agreed on the 

need of application of active teaching and 

learning methods in the classroom. 

Special attention is, again, dedicated to the 

inquiry-based and project based learning 

methods, which are emerging in the 

Spanish schools, and are required to 

develop STEM competences in an 

integrated way. For STEM learning 

disciplines there is a special need teacher 

to be trained on how to design, deliver and 

conduct attractive STEM resources. 

 

 

 Inclusive education is still a challenge in 

front of Spanish teachers. Aspect related 

to the STEM and the fighting gender 

stereotypes in STEM, were discussed and 

an agreement upon including this area for 

teacher training was reached  

 

Threats 
o The rotation of school teachers (given to the low labor stability) works against the 

continuation of collaborative projects and innovations at schools. Then the motivation 
for initiating innovative STEM projects is reduced. 

o The administration promotes CPD programmes, however it is not compulsory for 
teachers to enroll. 

o The educational institutions are reluctant to change their functioning and 
organization. 

o Families lack of participation in the school life, probably because adolescence is the 
time for students to be independent. 

o Lack of leadership of the school management in promoting innovation. 
o Lack of time for enrolling in CPD in the school calendar, and sometimes the training is 

mostly based on single subjects. 
o Teachers lack confidence in implementing STEM innovations, including the parents’ 

pressure to get fast results. 
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 Work with parents and with other actors. 

The role of parents associations in the 

school is very important. They organize 

extracurricular activities, many of them 

related to STEM areas, as e.g. robotics, 

science days, etc. Furthermore the role of 

parents is also key in order to break 

stereotypes about science among their 

sons, and more importantly among girls.  

They also are sensible to introducing 

learning innovations and projects (many 

times with science centres) since this 

means prestige for the school and better 

outcomes. 

 

 

 According to the modalities of teacher’ 

training, the common opinion is that there 

a need of development of communities of 

practice between STEM teachers, 

something that can be done both face-to-

face and online, especially given the 

limitations of teachers in terms of schedule 

and geographical distribution. 

 

 Discussing the training methodology, all 

the participants share their believes that 

the teachers’ training should be based on 

the same innovative learning methods 

which are expected teachers to apply in 

the classroom, as opposite to the popular 

lecture-based teaching, which is less and 

less popular in Spain. 

 

 

 With respect to the assessment system, 

participants focused on the need to adopt 

project work as the assessment 

methodology.  

 

Policy Recommendations towards 

supporting STEM teachers’ professional 

learning for competence development  
The critical issues on STEM teachers’ professional 

learning for competence development in Spain 

were further discussed in the course of the EASW 

event, with the view to suggest proposals for 

enhancing STEM teacher’ professional learning 

provisions. The understandings gained from this 

process facilitated the formulation of the ELITe’s 

project recommendations on how to support 

Spanish STEM teachers’ learning for competence 

development.  

The formulated recommendations are structured 

around two axes: the one pertaining to the 

emergent critical issues on STEM teachers’ 

professional learning for competence 

development in the country, and the other 

pertaining to the systemic educational levels. 

These are presented here below:  

Recommendations pertaining to the 

emergent critical issues  
 

1 Promotion of active teacher strategies in 
STEM teachers’ training offers: inquiry-
based learning & problem based learning  
 

           This is a key point for any professional 

development course as well as pre-service training. 

Many times teachers have modern materials and 

resources at the school; however, they don’t take 

all the advantages of them because of not using the 

adequate teaching methodologies, as inquiry-

based learning. Project-based learning is also a 

must, since this methodology is becoming very 

popular, and an integrated view of STEM 

competencies call for the use of this approach. 

 

2 Inclusive education / dealing with 
diversity in education as a priority for 
teachers training provisions  
 

              Dealing with diversity in education is 

considered a key point, which in the case of gender 

has been already identified by the regional 

authorities. It seems then that supporting training 

on this issue match this current national and 

regional priority. There is also an interest on using 
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personalization strategies for approaching 

differences in terms of learning. 

 

3 Focus on topics related to socio-
scientific issues for STEM learning  
 

              This has been identified by experts as a 

good strategy for attracting students to science. 

The use of, for instance science in the news, 

scientific controversies, etc. proves to fight the lack 

of interest in STEM introducing very up-to-date 

themes to be further developed from the content 

point of view at the classroom. 

4 Enhancement of teachers’ capacities 
to work with digital resources  
 

              Open Science resources have been 

identified as a good help for teacher designing 

STEM activities. The use of ready-made resources 

is a good entry level for this type of digital 

resources, since many teachers ask for easy ways 

of introducing innovative practices. For those more 

active the adaptation or the design of resource 

based on these examples are also seen important 

for improving the interest of students, so their 

competencies. Teachers would need examples of 

good practices in this respect. 

 

5 Consider the school as a learning 
community and open-up STEM school 
learning  
 

             In some schools teachers and parents work 

together in many aspects related to STEM, from 

extracurricular activities to the organization of 

science fairs and other events. However, many of 

the teachers lack skills for working with parents 

associations in preparing strategies and examples 

of good practice of STEM activities at schools. 

Approaching STEM in collaboration with scientific 

centres, and science museums and other local 

institutions have been identified of importance to 

supporting STEM in the schools, and in the CPD 

courses for teachers. 

 

6 Modernization of training 
methodology and assessment 
approaches in professional learning 
provisions  
 

          Teachers’ training should be based on the 

same innovative learning methods which are 

expected teachers to apply in the classroom, as 

opposite to the popular lecture-based teaching, 

which is less and less popular in Spain. Consider 

project work as a training assessment method.  

Recommendations pertaining to the 

systemic educational levels 
 

Policy level 

 The administration should work together 

with other institutions for providing 

realistic STEM teachers training paths, 

including online delivery.  

 Researchers in the area of STEM should 

participate in the institutional plans, 

providing advice on contents and 

methodology, as well as on impact 

evaluation of the STEM programmes  

 As with respect to plans for introducing 

STEM innovation the educational 

policymakers, need to coordinate with all 

key players, as e.g. universities (as 

providers of both pre-service and in-

service), science centres, publishing 

houses, other local training institutions, 

practitioners, etc. 

_________________________________________ 

 

Policy mediation level 

 The teachers’ timetable should be 

organized taking account the time and the 

space necessary in order for those of 



78 
 
 

different disciplines (but with the same 

students) being able to work together in 

organising IBL activities. 

 It would be very important that school 

managers support the introduction of the 

IBL methodology in the study program, 

adjusting and/or adapting the learning 

objectives to the stages needed to 

implement STEM this way (considering the 

flexibility of the local curricula). 

 School authorities should promote the 

communication between teachers and 

parents on the potential and the benefits 

of the IBL methodologies for STEM 

education. 

 Teachers need more opportunities for in-

service training. Give the timetable 

limitations, online teacher training (or a 

combination of online and face-to-face) is 

a good approach in many cases.  

 

Practice level 

 Teacher’s need more support to design 

and implement IBL activities in the class.  

 Teachers need to master IBL 

methodology, so they can feel confident 

to implement IBL activities in their class. 

 For beginner teachers, a database of best 

resources and learning units can facilitate 

the STEM take up, and the design and the 

implementation of IBL activities. These 

resource should be innovative, combining 

traditional content and STEM current 

themes been able to raise the interest of 

students.  

 Teachers require seeing STEM in a more 

integrated way, then going beyond the 

traditional subjects and combining 

contents through project-based learning. 

This requires many time the 

understanding of parents, reducing their 

anxiety in front of innovation learning 

results. 

__________________

learning-in-teaching.eu   
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Supporting STEM teachers’ professional learning  

for competence development on working with parents 

 

by Eszter Salamon 
President of the European Parents Association  

  

The background  
A key to ensuring education reform for a 21st century 

education is  to put the learner in focus and offer 

learning pathways individualised enough to be 

relevant and attractive for each and all. This is crucial 

in education in general, but even more so in Science, 

Technology, Engineering and Mathematics (STEM) 

education, an area still not held at high enough esteem 

by many, but an absolute necessity in present and 

future labour markets. This needs a collaboration of all 

stakeholders, but especially students, parents and 

teachers, and must be based on new approaches to 

training, empowerment and teaching. 

In this document, reflecting on the state of play in four 

very different European countries – namely Greece, 

the Netherlands, Bulgaria and Spain, and feedback 

from parents, the aim was to draft an ideal scenario 

and highlight areas to tackle on macro, meso and micro 

systemic levels for development of STEM teaching, 

most of them not traditional, subject-specific areas, 

and to offer a starting point for training development. 

EU policy background 
Official EU policy has recognised the importance of 

engaging parents and learners in all aspects of 

education since the early 2010’s. A need to assess and 

                                                             
15 See policy briefs on a) the state of affairs on STEM 
teachers’ competence development in the 4 countries in 
the ELITe-s project website learning-in-teaching.eu ( 
OutputsIntellectual Output #1); b) systemic opportunities 
and challenges for supporting STEM teachers competence 

improve teachers’ collaboration and negotiation skills 

has also been identified as an important development 

field to transform European education systems to meet 

the needs of 21st century learners, and thus also help 

to achieve the EU2020 headline target of reducing 

early school leaving.  

The aim of the document is to complement the ELITe’s 

project analysis of four national contexts15 from the 

perspective of parents, to provide ground for 

discussion and reflection among STEM education 

stakeholders on how to improve teacher training and 

competence development – both pre- and in-service.  

Recognition of parents as primary educators 
Legally16 and de facto parents are the primary – first, 

but also most impacting at all ages - educators of their 

children. In teacher trainings, this is not used as a 

starting point, parents are often shown and thus seen 

as a burden, an extra task. Innovative approaches must 

include this as a starting point, empower teachers in 

innovative training for parental engagement and 

cooperation. Necessary methodology is to be offered 

to teachers to empower parents.  

 

development in the 4 countries in learning-in-
teaching.eu ( OutputsIntellectual Output #3) 
16 according to the UN Convention on the Rights of 
the Child 

Enhancing 

learning in 

teaching via 

e-inquiries   

http://www.ohchr.org/EN/ProfessionalInterest/Pages/CRC.aspx
http://www.ohchr.org/EN/ProfessionalInterest/Pages/CRC.aspx
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Key issues in Europe in STEM teaching from the 

parents’ perspective 

 

Parental engagement & teacher training: 

prominent issues for consideration  
 

 Teacher training does not aim at 

understanding that parental engagement is an 

obligation for both the school and the parent, 

and does not offer methodology to make 

parents also understand this – parents staying 

away and not ‘interfering’ are still considered a 

positive role model, while they it is a legal 

obligation of the parent to be involved in 

designing elements of the right educational 

pathway for their children 

 Teachers in Europe confront difficulties in 

making parents understand the need for 

innovation – although parents want the best 

for their children, the vast majority of them has 

no other reference point than their own 

schooling and experiences, but they bring real 

life and realistic future needs to the school that 

could be used as a basis 

 Teacher training does not consider co-

designing curricula building on personal 

experiences and professional knowledge of 

parents 

 Teacher training does not offer methodology 

to support STEM-at-home 

 

The role of parents in teacher training 
It is still seen as unusual, happens very rarely that 

parents or parents’ associations are invited to offer 

part of training for teachers, and co-training of 

teachers and parents is also nearly unheard of. This 

should be considered as a necessary element, to 

include the parents’ associations’ experiences and 

expectations on cooperation.  

 

Make transitions smooth - cooperate with ECEC17 

and primary 
In most European countries, the transition between 

different levels of education is not smooth enough, 

with STEM becoming more and more theoretical with 

                                                             
17 ECEC = early childhood education and care 

age. At the same time cooperation of secondary school 

teachers and parents should also aim at ensuring a 

solid STEM basis, totally linked to the everyday 

experiences of children. Thus, innovative teacher 

training of secondary teachers should include the 

element of reaching out to ECEC and primary, with the 

assistance of parents.  

Make transitions smooth – have knowledge about 

and cooperate with tertiary education 
The content of STEM curricula is a very delicate one. 

When designing local and individualised curricula, 

teachers should be able to make the right choices to 

include knowledge for everyday life, but also to 

prepare students for their respective career pathways, 

not teaching tertiary curricular content in secondary. 

Gender issues  
Early childhood links are crucial also for balancing the 

gender bias happening early. Secondary teachers’ 

training should include elements that help parents in 

avoiding gender bias with their younger children and 

also to help other parents in it. 

Need to change general public opinion 
For strengthening a balanced approach to STEM there 

is a need to change general public opinion and bias 

towards arts subjects (that considers it ‘normal’ that 

somebody is bad at maths, not interested in chemistry, 

etc.). Innovative teaching methodologies and media 

(including social) presence have led to changes of 

general attitudes. Innovative methodologies for this 

should include real life connections, a holistic approach 

to STEM, to decrease subject segregation (and to stop 

it in primary) and to put emphasis on soft skills 

necessary for lifelong learning and future life-success 

(as an employee, a citizen and in private life)  

Use of digital technology 
When using digital technologies in training and also in 

STEM teaching, the digital divide should be considered. 

Internet penetration and the use of smartphones, 

tablets, etc. is different in different countries. Digital 

technology is a great asset in STEM, so teachers should 

be prepared for exploring individual access of students, 

and also to encourage the use of public offer (libraries, 

internet centres, and school access). Digital technology 

use at home and at school can help make the real-life 

connection as well as increase attractiveness. 



81 
 
 

Teachers’ awareness levels are to be raised of 

resources, teacher communities on the internet, but 

they should also be able to use digital technologies for 

parental engagement in a way comfortable for 

everyone – taking into consideration parents’ 

schedules, but without too much intrusion into their 

private lives.   

Ensuring the children’s voice  
In most cases, it falls on parents to ensure that they are 

given a real voice and decision-making power with 

regards to their own personal learning pathways as 

well as the STEM offer of the school. Child rights, the 

best interest of the child and their impact on school life 

is often missing from training

.  

 

In the general national competence frameworks for secondary STEM teachers, parents consider it crucial to 

include the following: 

 

 

Kn
o

ew
le

d
ge •on the parents’ role in 

the education and 
learning of their 
children

•of earlier phases in 
education, their STEM 
curricula and 
methodology

•of realities, 
psychological 
background and 
cultural roots in gender 
bias

Sk
ill

s •for engaging parents 
and students in school

•for collaborating with 
primary and ECEC 
professionals on STEM 
base development

•for supporting the 
empowerment of 
parents in their role as 
educators

•for an equitable 
approach to STEM 
education, with special 
focus on disadvantaged 
students

D
is

p
o

si
ti

o
n

s •that encourage and 
embraces parents’ and 
students’ engagement 
in school

•that support gender 
equality

•that understands 
parents’ previous 
experiences’ effect on 
the STEM education of 
their children and ready 
to overcome them
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Implications for policy and curriculum 

developers as well as training 
 

Prominent issues for 

consideration that 

emerged from the 

review the national 

contexts, outcomes of 

the multiplier events 

held with policy, policy 

mediators and teachers, 

and discussions with EPA 

members are presented 

here below:  

 

 

 Highlight and promote equity over equality, 
inclusion and engagement over involvement  

 In line with countries’ resolution taken at 
ratifying the UNCRC, officially recognise the 
primary responsibility of parents for educating 
their children and the state’s obligation to 
offer support in that 

 Revisit and if necessary revise national 
curricula for a holistic approach to STEM 
education and for a right balance of skills 
development and agreed academic content 

 Include parental engagement and child 
participation requirements in both the 
legislative framework for formal education and 
professional requirements for teachers 

 Provide resources for digitalization – for 
equipment and training 

 

 

 

 

 

 

 

 

 

 

 

 

Policy  

Mediation 

level  

Mainstream inspiring practices 
and provide space for further 
innovation of necessary 

 

 Use available tools and create alliances for 
promoting STEM and its importance for all, 
including girls 

 Create and promote accessible and easy-to-
use media for up-scaling inspiring practice that 
works 

 Ensure the most effective use of funds, not 
require innovation when up-scaling and 
mainstreaming would be possible 

 Design pre-service and in-service trainings for 
developing necessary STEM teacher 
competences 

 Foster cooperation among education 
institutions – horizontal as well as vertical 
 

_________________________________________ 
 

Practice 

level  

Ensure competence 
development and frameworks 
for inclusive STEM provisions 

 
 

 Provide pre-service and in-service 

training for developing the necessary 

skills for engagement of parents and 

children 

 Provide and provide for the necessary 

outreach, empowerment and training of 

parents for their engagement 

 Provide training to counterbalance 

gender bias 

 Provide methodology and 

communication skills development for 

overcoming difficulties rooted in parents’ 

own experiences with STEM education 

 Build links with lower and higher levels of 

formal education as well as cooperation 

among schools on secondary level 

Policy 
level  

Implement a truly inclusive 
policy not only in provisions, 
but also in design 

 

Policy

Teacher 
training

Practice

learning-in-teaching.eu   



83 
 
 

APPENDIX III: Policy Briefs (in the national languages)  
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Κατάρτιση εκπαιδευτικών STEM για την ανάπτυξη επαγγελματικών δεξιοτήτων:  

Ποιός είναι ο χώρος παρέμβασης στην Ελλάδα;  

 

Φωτεινή Χαϊμαλά 
  Μεταδιδ. Ερευνήτρια,  

Ίδρυμα Τεχνολογίας και Έρευνας (ΙΤΕ)  

 

 

 

Το υπόβαθρο   
Τα τελευταία χρόνια οι εκπαιδευτικές πολιτικές σε 

ευρωπαϊκό επίπεδο εστιάζουν όλο και 

περισσότερο στην αναγκαιότητα υποστήριξης 

εκπαιδευτικών για να αναπτύξουν επαγγελματικές 

δεξιότητες. Στην Ελλάδα, η επαγγελματική 

κατάρτιση των εκπαιδευτικών δευτεροβάθμιας 

εκπαίδευσης - ανάμεσα στους οποίους 

εκπαιδευτικοί Φυσικών Επιστημών, Τεχνολογίας, 

Μηχανικής και Μαθηματικών (STEM) - αποτελεί 

θέμα μακροχρόνιων συζητήσεων στην 

εκπαίδευση. Πρόσφατα, η αναγκαιότητα για την 

υποστήριξη εκπαιδευτικών στο να ανάπτυξουν 

επαγγελματικές δεξιότητες έχει εκφραστεί τόσο 

στα πλαίσια προωθούμενων εκπαιδευτικών 

μεταρρυθμίσεων, όσο και μέσω της προσπάθειας 

θέσπισης του «Πιστοποιητικού Παιδαγωγικής 

Επάρκειας».  

Κάτω από αυτό το υπόβαθρο, το κείμενο αυτό 

στοχεύει να πληροφορήσει για το χώρο 

παρέμβασης στην Ελλάδα, αναφορικά με την 

κατάρτιση εκπαιδευτικών STEM για την ανάπτυξη 

επαγγελματικών δεξιοτήτων.  Παρουσιάζονται 

αποτελέσματα ερευνητικής εργασίας που 

υλοποιήθηκε στα πλαίσια του ERASMUS+ έργου 

                                                             
18 Το ELITe - Enhancing Learning in Teaching via e-inquiries 
(2016-2019) είναι ένα Ευρωπαϊκό έργο, χρηματοδοτούμενο 
από το πρόγραμμα ERASMUS+ Βασική Δράση 2 –  
No. 2016-1-EL01-KA201-023647.  
 
 

ELITe18 αναφορικά με την διερεύνηση των 

παρακάτω ερωτήσεων:  

o Ποιες είναι οι δεξιότητες που απαιτούνται 

από εκπαιδευτικούς STEM στην Ελλάδα – 

όπως αυτές διαφαίνονται σε έγγραφα 

χάραξης πολιτικής, σε προγράμματα 

κατάρτισης εκπαιδευτικών και σε 

προγράμματα σπουδών μαθητών;  

o Ποιες είναι οι ευκαιρίες και οι προκλήσεις  

στην επαγγελματική κατάρτιση 

εκπαιδευτικών STEM για ανάπτυξη 

δεξιοτήτων;  

o Πώς  θα μπορούσαμε να 

εκμεταλλευτούμε τις ευκαιρίες και να 

αντιμετωπίσουμε τις προκλήσεις στην 

επαγγελματική κατάρτιση εκπαιδευτικών 

STEM για ανάπτυξη δεξιοτήτων;  

 

Ποιες είναι οι δεξιότητες που απαιτούνται 

από εκπαιδευτικούς STEM στην Ελλάδα;  
Στον παρακάτω πίνακα παρουσιάζονται τα 

αποτελέσματα ανασκόπησης εγγράφων πολιτικής, 

προγραμμάτων κατάρτισης εκπαιδευτικών STEM 

και των προγραμμάτων σπουδών μαθητών υπό το 

πλαίσιο δεξιοτήτων των εκπαιδευτικών όπως 

διατυπώνεται στο EC(2013).  Έχουμε 

υπογραμμίσει τις πτυχές δεξιοτήτων στις οποίες 

δίνεται περισσότερη έμφαση . 

Το ELITe στοχεύει να υποστηρίξει την επαγγελματική 
μάθηση εκπαιδευτικών STEM μέσω της διρευνητικής 
μεθόδου. Πληροφορίες για το έργο: 

learning-in-teaching.eu 
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Γνώσεις & Κατανόηση που απαιτούνται …  Ρητώς  Εμμέσως   

Γνωστικό αντικείμενο   o  
Παιδαγωγική γνώση αντικειμένου   o  

Παιδαγωγικές γνώσεις  o  o  
Γνώσεις προγραμμάτων σπουδών   o   

Θεμέλια της παιδαγωγικής επιστήμης   o   
Θεσμικές και οργανωτικές πτυχές εκπαιδευτικών πολιτικών   o   

Θέματα ένταξης και διαφοροποίησης   o  o  
Αποτελεσματική χρήση νέων τεχνολογιών για τη μάθηση  o  o  
Εξελικτική ψυχολογία   o  o  
Θεωρίες μάθησης και κίνητρα  o  o  
Θέματα αξιολόγησης   o  

 

Ικανότητες που απαιτούνται … Ρητώς  Εμμέσως   

Σχεδιασμός, διαχείριση και συντονισμός διδασκαλίας  o  o  
Χρήση εκπαιδευτικών υλικών και τεχνολογίας  o  o  

Διαχείριση μαθητών και ομάδων   o  
Παρακολούθηση, προσαρμογή και αξιολόγηση στόχων και διαδικασιών 
διδασκαλίας / μάθησης 

o   

Συλλογή, ανάλυση, ερμηνεία στοιχείων και δεδομένων για 
επαγγελματικές αποφάσεις 

o   

Χρήση, ανάπτυξη και δημιουργία ερευνητικών γνώσεων για  
ενημέρωση διδακτικών πρακτικών 

o   

Συνεργασία με συναδέλφους, γονείς και κοινωνικές υπηρεσίες   
Δεξιότητες διαπραγμάτευσης (κοινωνικές και πολιτικές 
αλληλεπιδράσεις με εκπαιδευτικούς φορείς, παράγοντες και κοινωνικό 
περιβάλλον) 

  

Μεταγνωστικές, διαπροσωπικές δεξιότητες για την εκμάθηση 
μεμονωμένα και σε επαγγελματικές κοινότητες 

o   

 

Στάσεις  που απαιτούνται … Ρητώς  Εμμέσως   

Επιστημονική συνειδητοποίηση o   

Διδασκαλία δεξιοτήτων μέσω περιεχομένου  o  

Μεταβιβάσιμες δεξιότητες  o  

Θετικές στάσεις για αλλαγή, ευελιξία, συνεχή μάθηση και 
επαγγελματική βελτίωση 

o   

Δέσμευση για την προώθηση της μάθησης όλων των μαθητών o  o  

Θετικές στάσεις για την προώθηση των δημοκρατικών 
συμπεριφορών και πρακτικών των μαθητών ως ευρωπαίων 
πολιτών 

o  o  

Κριτική στάση απέναντι στη διδασκαλία o   

Θετικές στάσεις για ομαδική εργασία, συνεργασία και δικτύωση o   
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Σημαντικά ζητήματα που προέκυψαν από την 

ανάλυση εγγράφων σχετικά με τα συστημικά 

εκπαιδευτικά επίπεδα περιλαμβάνουν:  

Σε επίπεδο χάραξης πολιτικής, η ανάπτυξη 

ικανοτήτων των εκπαιδευτικών STEM αποτελεί επί 

του παρόντος σημαντικό ζήτημα στην ατζέντα 

πολιτικής για τη διασφάλιση ποιότητας στην 

εκπαίδευση, σύμφωνα με τις προτεραιότητες της 

ατζέντας πολιτικής της ΕΕ για την εκπαίδευση και 

την κατάρτιση. Σημαντικές πτυχές των δεξιοτήτων 

των εκπαιδευτικών (γνώση και κατανόηση, 

ικανότητες, διαθέσεις και στάσεις) όπως ορίζονται 

στο πλαίσιο της ΕΚ (2013) τονίζονται και στα 

έγγραφα εθνικής εκπαιδευτικής πολιτικής. 

Σε επίπεδο διαμεσολάβησης πολιτικής 

(κατάρτιση εκπαιδευτικών), η πρόσφατη 

νομοθεσία σχετικά με την παιδαγωγική επάρκεια 

των δευτεροβάθμιων εκπαιδευτικών βρίσκεται σε 

πρώιμο στάδιο υλοποίησης από τα 

πανεπιστημιακά τμήματα. Επί του παρόντος, 

φαίνεται να υπάρχει έλλειψη συνοχής μεταξύ του 

τι προβλέπεται στη ρητορική της πολιτικής και τι 

υλοποείται στα προγραμμάτα σπουδών για την 

κατάρτιση των εκπαιδευτικών. 

Σε επίπεδο πρακτικής, φαίνεται να υπάρχει 

υψηλό επίπεδο συνοχής μεταξύ των ικανοτήτων 

που απαιτούνται από τους εκπαιδευτικούς όπως 

εκφράζονται σε επίπεδο εκπαιδευτικής πολιτικής 

και των ικανοτήτων που οι μαθητές επιδιώκεται  

να αναπτύξουν μέσω σπουδών STEM. 

 

Η κύρια πρόκληση που εντοπίστηκε όσον αφορά 

την ανάπτυξη δεξιοτήτων των εκπαιδευτικών 

STEM στη χώρα έγκειται στο επίπεδο 

διαμεσολάβησης πολιτικής, δηλαδή στον τρόπο 

με τον οποίο τα εκπαιδευτικά ιδρύματα και οι 

φορείς κατάτρισης εκπαιδευτικών εφαρμόζουν 

και υλοποιούν εκπαιδευτικές πολιτικές.  

                                                             
19 Η πολλαπλαστική εκδήλωση του έργου ELITe E1 έλαβε 
χώρα τον Ιούνιο του 2017 στο Ηράκλειο, Κρήτη. Η εκδήλωση 
διεξήχθη με βάση τη μεθοδολογία του εργαστηρίου EASW, η 
οποία επιτρέπει την αλληλεπίδραση μεταξύ των 

Ευκαιρίες και οι προκλήσεις  στην 

επαγγελματική κατάρτιση εκπαιδευτικών 

STEM για ανάπτυξη δεξιοτήτων 

Τα ζητήματα που προέκυψαν από την ανάλυση 

εγγράφων πολιτικής και προγραμμάτων σπουδών 

παρουσιάστηκαν και συζητήθηκαν με υπεύθυνους 

κατάρτισης εκπαιδευτικών και εκπαιδευτικούς 

STEM στα πλαίσια της ελληνικής 

πολλαπλασιαστικής εκδήλωσης  του ELITe’s19. 

Στόχος της εκδήλωσης ήταν να επικυρωθούν τα 

αποτελέσματα της ανάλυσης εγγράφων και να 

συζητηθούν ευκαιρίες και προκλήσεις στη χώρα 

για την επαγγελματική κατάρτιση εκπαιδευτικών 

STEM για την υποστήριξη ανάπτυξης δεξιοτήτων.  

Κατά τη διάρκεια της διαδικασίας 

διαπραγμάτευσης, οι υπεύθυνοι για την 

κατάρτιση των εκπαιδευτικών STEM τόνισαν τις 

ευκαιρίες παρά τις προκλήσεις στη χώρα για την 

υποστήριξη της επαγγελματικής μάθησης των 

εκπαιδευτικών (μέσω δράσεων που οργανώνονται 

από το υπουργείο Παιδείας, τα Πανεπιστημιακά 

Τμήματα, τους συμβούλους των εκπαιδευτικών 

STEM, τα ΕΚΦΕ, τα ερευνητικά ιδρύματα στο 

πλαίσιο των έργων που χρηματοδοτούνται από 

την ΕΕ). Αναδείχθηκε ο σημαντικός ρόλος της 

διαμεσολάβησης, της σύνδεσης και της 

συνεργασίας μεταξύ των υπεύθυνων χάραξης 

πολιτικών και των εκπαιδευτών εκπαιδευτικών. Η 

κύρια πρόκληση που εντοπίστηκε από τους 

εκπαιδευτές των εκπαιδευτικών ήταν η έλλειψη 

ενός συνολικού πλαισίου για κατάρτιση  

εκπαιδευτικών STEM.  

Οι εκπαιδευτικοί STEM, από την άλλη πλευρά, 

επικεντρώθηκαν περισσότερο στις προκλήσεις για 

την επαγγελματική μάθηση στη χώρα. Ενώ 

συμφώνησαν με τους εκπαιδευτές των 

εκπαιδευτικών σχετικά με τις παρεχόμενες 

ευκαιρίες, τόνισαν ότι υπάρχουν προκλήσεις 

σχετικά με την προσβασιμότητα, το περιεχόμενο 

ενδιαφερομένων και στοχεύει στην οικοδόμηση συναίνεσης. 
Έκθεση για την εκδήλωση είναι προσβάσιμη στην ιστοσελίδα 
του έργου: learning-in-teaching.eu ( OutputsIntellectual 
Output #3)   
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και τη μεθοδολογία των δραστηριοτήτων 

κατάρτισης. Οι εκπαιδευτικοί τόνισαν επίσης την 

έλλειψη κινήτρων και την έλλειψη κουλτούρας 

για αλλαγή και για δια βίου μάθηση. 

Μια σύνοψη των συστημικών ευκαιριών και 

προκλήσεων για την επαγγελματική μάθηση των 

εκπαιδευτικών STEM (από τις οπτικές γωνίες των 

φορέων που είναι υπεύθυνοι για το σχεδιασμό 

και την υλοποίηση των εκπαιδευτικών 

δραστηριοτήτων και των εκπαιδευτικών STEM) 

παρουσιάζεται στη συνέχεια: 

 

 Κατάρτιση εκπαιδευτικών STEM για ανάπτυξη δεξιοτήτων  
 

Ευκαιρίες  Προκλήσεις  

Α
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 Προγράμματα κατάρτισης εκπαιδευτικών 
που παρέχονται από τα Πανεπιστημιακά 
Τμήματα (Master και PhD προγράμματα) 

 Προγράμματα για την ενίσχυση της 
παιδαγωγικής γνώσης των εκπαιδευτικών 
από την ΑΣΠΑΙΤΕ 

 Ευκαιρίες για επαγγελματική ανάπτυξη κατά 
τη διάρκεια προγραμμάτων 
χρηματοδοτούμενων από την ΕΕ 

 Σεμινάρια που διεξάγονται από τους 
συμβούλους των εκπαιδευτικών STEM 

 Σεμινάρια από τα EΚΦΕ 
 Διαδικτυακά μαθήματα επαγγελματικής 

ανάπτυξης  
 Επιστημονικά φεστιβάλ και διαγωνισμοί 

 Δραστηριότητες επαγγελματικής ανάπτυξης 
που παρέχονται στο πλαίσιο του 2ου 
επιπέδου TPD: Εκπαίδευση εκπαιδευτικών 
για την εξερεύνηση και εφαρμογή 
ψηφιακών τεχνολογιών στην εκπαιδευτική 
πρακτική  

 Η κατάρτιση των εκπαιδευτικών 
STEM είναι κατακερματισμένη 
χωρίς ένα γενικό πλαίσιο στο 
οποίο μπορούν να βασιστούν οι 
εκπαιδευτές 

 Οργανωτικές προκλήσεις για 
συνεκτικές δραστηριότητες CPD 
μεταξύ διαφόρων παρόχων 

 Οικονομικά θέματα 
 Η κατάρτιση γίνεται εθελοντικά 

και δεν είναι υποχρεωτική 
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 Σεμινάρια που διεξάγονται από τους 

συμβούλους των εκπαιδευτικών STEM 
 Σεμινάρια από τα ΕΚΦΕ 
 Δραστηριότητες επαγγελματικής ανάπτυξης 

που παρέχονται στο πλαίσιο του 2ου 
επιπέδου TPD: Εκπαίδευση εκπαιδευτικών 
για την εξερεύνηση και εφαρμογή 
ψηφιακών τεχνολογιών στην εκπαιδευτική 
πρακτική 

 Διαδικτυακά μαθήματα που οργανώνονται 
από ερευνητικά κέντρα (για παράδειγμα 
"mathesis") 

 Μεταπτυχιακά προγράμματα στα τμήματα 
STEM των Πανεπιστημίων 

 Συνέδρια για την εκπαίδευση και 
διδασκαλία της επιστήμης 

 Ευκαιρίες από διεθνείς οργανισμούς (CERN, 
ESA) 

 Ανοιχτές πηγές στο διαδίκτυο (βέλτιστες 
πρακτικές και πόροι διδασκαλίας / 
εκμάθησης) 

 Περιορισμένη πρόσβαση για τις 
τρέχουσες ευκαιρίες 
επαγγελματικής ανάπτυξης (όχι 
παντού και όχι από όλους, 
παραδείγματος χάριν όχι για τους 
εκπαιδευτικούς της ιδιωτικής 
εκπαίδευσης) 

 Θέματα χρόνου 
 Οικονομικά θέματα 
 Ευκαιρία για συμμετοχή στην CPD 
 Έλλειψη κουλτούρας για αλλαγή 

και για τη διά βίου μάθηση 
 Δυσκολία στην υλοποίηση όσων 

έχουν μάθει στη διδακτική 
πρακτική, κυρίως λόγω 
περιορισμών του προγράμματος 
σπουδών 

 Ανάγκη εκσυγχρονισμού του 
θεωρητικού θέματος και της 
μεθοδολογίας παράδοσης των 
εκπαιδευτικών δραστηριοτήτων 

Ως αποτέλεσμα της διαδικασίας διαπραγμάτευσης 

εντοπίστηκαν οι ακόλουθοι κρίσιμοι παράγοντες που 

επηρεάζουν την επαγγελματική μάθηση των 

εκπαιδευτικών STEM για την ανάπτυξη δεξιοτήτων 

στη χώρα: 

  Έλλειψη αποτελεσματικής επικοινωνίας των 

προτεραιοτήτων πολιτικής με τους 

μεσολαβητές πολιτικής και τους 

εκπαιδευτικούς 

Η ανασκόπηση των εγγράφων εθνικής 

πολιτικής αποδεικνύει ότι η ανάπτυξη 

ικανοτήτων των εκπαιδευτικών θεωρείται 

βασική συνιστώσα των πρόσφατων 

μεταρρυθμίσεων για τη βελτίωση της 

ποιότητας στην εκπαίδευση. Οι προσπάθειες 

για τη θέσπιση ρυθμιστικού πλαισίου για την 

ανάπτυξη των ικανοτήτων των εκπαιδευτικών 

είναι επίσης εμφανείς στη χώρα. Ωστόσο, οι 

εκπαιδευτικές μεταρρυθμίσεις φαίνεται να 

παραμένουν στο επίπεδο της ρητορικής 

πολιτικής και δεν έχουν εισαχθεί ακόμη στο 

επίπεδο της διαμεσολάβησης πολιτικής. 

Απαιτείται καλύτερος συντονισμός μεταξύ των 

εκπαιδευτικών πολιτικών και των φορέων που 

είναι αρμόδιοι για την κατάρτιση των 

εκπαιδευτικών. Επιπλέον, απαιτούνται μέτρα 

για την τόνωση των κινήτρων των 

εκπαιδευτικών να συμμετέχουν σε συνεχείς 

επαγγελματικές δραστηριότητες μάθησης.  

 

 

 Έλλειψη συνεργατικής κουλτούρας και 

πλαισίου συνεργασίας ανάμεσα σε 

διαφόρους παρόχους κατάρισης 

εκπαιδευτικών 

Πρωτοβουλίες για την υποστήριξη της 

επαγγελματικής εξέλιξης των εκπαιδευτικών 

STEM στη χώρα υπάρχουν, για παράδειγμα 

προγράμματα που οργανώνονται από τα 

Πανεπιστημιακά Τμήματα, την ΑΣΠΑΙΤΕ, τα 

Περιφερειακά Εκπαιδευτικά Κέντρα, τους 

Συμβούλους Σχολικών Επιστημών. Ωστόσο, οι 

πρωτοβουλίες είναι κατακερματισμένες και 

υπάρχει έλλειψη εταιρικών σχέσεων που θα 

μπορούσαν να προωθήσουν τη δικτύωση, την 

ανταλλαγή απόψεων και την ανάπτυξη κοινών 

προγραμμάτων για την επίτευξη του στόχου 

της ανάπτυξης ικανοτήτων των 

εκπαιδευτικών. 
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 Προσέγγιση "από την κορυφή προς τη βάση" 

για την επαγγελματική ανάπτυξη των 

εκπαιδευτικών  

Καλές πρακτικές στην επαγγελματική μάθηση 

των εκπαιδευτικών τονίζουν ολοένα και 

περισσότερο την υιοθέτηση του 

παραδείγματος «μαθησιακών κοινοτήτων». Σε 

αυτό το μοντέλο, οι δάσκαλοι μαζί με τις 

οικογένειες, οι φορείς άτυπης μάθησης και οι 

φορείς της κοινότητας συμμετέχουν σε συνεχή 

εργασία και διάλογο για να μοιραστούν τη 

γνώση και την εμπειρογνωμοσύνη. Οι 

πρωτοβουλίες για εταιρικές σχέσεις τέτοιων 

μαθησιακών κοινοτήτων είναι σπάνιες, ενώ 

υπάρχουν περισσότερες γραφειοκρατικές 

προσεγγίσεις «από την κορυφή προς τη βάση» 

για την επαγγελματική μάθηση των 

εκπαιδευτικών STEM.  

 

 Η συνεχής επαγγελματική εξέλιξη των 

εκπαιδευτικών STEM είναι στην πράξη 

προαιρετική και υπάρχει έλλειψη 

κουλτούρας για τη δια βίου επαγγελματική 

μάθηση 

Παρά το ότι η πολυπλοκότητα του διδακτικού 

επαγγέλματος απαιτεί μια προοπτική δια βίου 

μάθησης για την προσαρμογή στις γρήγορες 

αλλαγές και τις εξελισσόμενες ανάγκες, η 

συνεχής επαγγελματική κατάρτιση δεν είναι 

υποχρεωτική. Όπως προέκυψε από τη 

διαδικασία διαπραγμάτευσης στο εργαστήριο 

του ELITe, η πρόσβαση και οι οικονομικοί 

πόροι είναι περιορισμένοι και υπάρχει 

έλλειψη κουλτούρας και κίνητρα  για τη διά 

βίου μάθηση από τους εκπαιδευτικούς.  

 

 Η κατάρτιση των εκπαιδευτικών δεν 

ευθυγραμμίζεται με τις ανάγκες μάθησης των 

εκπαιδευόμενων σε σχέση με τις απαιτήσεις 

της πρακτικής - τόσο από πλευράς 

περιεχομένου όσο και μεθοδολογίας 

κατάρτισης 

Ως αποτέλεσμα της διαδικασίας 

διαπραγμάτευσης, οι εκπαιδευτικοί STEM 

εξέφρασαν ανησυχίες σχετικά με τις 

τρέχουσες δραστηριότητες κατάρτισης των 

εκπαιδευτικών όσον αφορά: το επίκεντρο του 

περιεχομένου, τη μεθοδολογία παράδοσης 

περιεχομένου, τη διάρκεια της κατάρτισης και 

τις ευκαιρίες για ενεργό μάθηση και 

συνεργασία.  

Προτάσεις για την υποστήριξη της 

επαγγελματικής μάθησης των εκπαιδευτικών 

STEM για την ανάπτυξη ικανοτήτων 
Oι κρίσιμοι παράγοντες που επηρεάζουν την 

επαγγελματική μάθηση των εκπαιδευτικών STEM 

συζητήθηκαν κατά τη διάρκεια του εργαστηριου του 

ELITe, με σκοπό την διατύπωση προτάσεων για την 

υποστήριξη δράσεων επαγγελματικής μάθησης 

εκπαιδευτικών STEM, οι οποίες παρουσίαζονται στη 

συνέχεια:  

 

1 Ενίσχυση της επικοινωνίας των πολιτικών 
προτεραιοτήτων, προς διευκόλυνση της 
υλοποίησης της πολιτικής και της 
συμμετοχής στη χάραξη πολιτικής από 
εκπαιδευτές εκπαιδευτικών και 
εκπαιδευτικούς 

               

Ενδεικτικές δράσεις που προτείνονται: Η καθιέρωση 

ενός γενικού πλαισίου για την ανάπτυξη των 

ικανοτήτων των διδασκόντων STEM αποτελεί ένα 

πρώτο βήμα για τη διασφάλιση της συνοχής μεταξύ 

των προσδοκιών πολιτικής και της εφαρμογής της 

πολιτικής. Επίσης προτείνεται να εξασφαλιστεί η 

συμμετοχή των φορέων της εκπαίδευσης και της 

σχολικής εκπαίδευσης στις διαδικασίες λήψης 

αποφάσεων, π.χ. με τη δημιουργία μηχανισμών για 

την παροχή ανατροφοδότησης σχετικά με τις πολιτικές 

που εφαρμόζονται. 

2 Προώθηση των συνεργασιών μεταξύ των 
εκπαιδευτικών φορέων των STEM που 
μπορούν να προωθήσουν τη δικτύωση, 
την ανταλλαγή πρακτικών και την 
ανάπτυξη  κοινών προγραμμάτων  

 

Ενδεικτικές δράσεις που προτείνονται: Να 

συμμετέχουν ενεργά οι μεσολαβητές πολιτικής στις 

συζητήσεις χάραξης πολιτικής για να βοηθήσουν να 

διαμορφώσουν στρατηγικές σε εθνικό και 

περιφερειακό επίπεδο. Υποστήριξη της δημιουργίας 

καινοτόμων προγραμμάτων σπουδών για την 

κατάρτιση εκπαιδευτικών STEM με καθορισμένα 

μαθησιακά αποτελέσματα για την ανάπτυξη 
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ικανοτήτων με τη συμμετοχή διαφόρων φορέων 

παροχής εκπαίδευσης STEM 

3 Προώθηση του μοντέλου «κοινοτήτων 
πρακτικής» για την επαγγελματική 
μάθηση μέσα στα σχολεία με τη 
συμμετοχή γονέων και φορέων άτυπης 
μάθησης 

 

Ενδεικτικές δράσεις που προτείνονται: Ανοιχτά 

σχολεία στις κοινότητες, αξιοποίηση της άτυπης 

μάθησης, υποστήριξη πιλοτικών σχεδίων που 

συμβάλλουν στην ανάπτυξη της ικανότητας για 

στενότερη εταιρική σχέση σχολείο-οικογένεια και 

σχολείο-κοινότητα. 

 

4 Εξασφάλιση ότι η συνεχής 
επαγγελματική ανάπτυξη και μάθηση 
γίνεται απαίτηση και δικαίωμα όλων των 
εκπαιδευτικών καθ 'όλη τη διάρκεια της 
καριέρας τους στη διδασκαλία 

 

Ενδεικτικές δράσεις που προτείνονται: Διασφάλιση 

επαρκών πόρων και διευκόλυνση της πρόσβασης, 

αξιοποιώντας το δυναμικό των ψηφιακών 

τεχνολογιών. Δημιουργία μιας κουλτούρας μάθησης 

αυξάνοντας τις ευκαιρίες μάθησης σε επίπεδο 

σχολείου και σε περιφερειακό επίπεδο, αυξάνοντας τα 

επίπεδα συμμετοχής και ενθαρρύνοντας τις 

απαιτήσεις για μάθηση. 

 

5 Εκσυγχρονισμός της κατάρτισης 
εκπαιδευτικών STEM από πλευράς 
περιεχομένου και μεθοδολογίας 

 

Ενδεικτικές δράσεις που προτείνονται: Διάγνωση  

αναγκών των εκπαιδευομένων, μαζί με τις μαθησιακές 

ανάγκες των σχολείων και των κοινοτήτων. Ο ρόλος 

των καινοτόμων μεθοδολογιών κατάρτισης - ως μέσου 

για την υποστήριξη των προσανατολισμένων προς τις 

δεξιότητες των εκπαιδευτικών στόχων - πρέπει να 

επανεξεταστεί από τα ιδρύματα κατάρτισης των 

εκπαιδευτικών. 

 

Οι παραπάνω συστάσεις αποσκοπούν να σποτελέσουν 

μια βάση για περαιτέρω διαλόγο μεταξύ πολιτικής, 

μεσολάβησης και πρακτικής, προς την κατεύθυνση 

ανανέωσης των προγραμμάτων σπουδών για την 

επαγγελματική μάθηση των εκπαιδευτικών STEM. 

Ευχαριστίες 

Θα θέλαμε να ευχαριστήσουμε όλους τους συμμετέχοντες 

στην πολλάπλασιατική εκδήλωση E1 για την πολύτιμη 

συμβολή που έδωσαν κατά τη διάρκεια της διαδικασίας 

διαπραγμάτευσης και που συνέβαλε στην ανάπτυξη αυτού 

του εγγράφου. 

Ευχαριστούμε ιδιαιτέρως τη Δρ Μαρία Καλαθάκη, Σχολικό 

Σύμβουλο για τους Επιστήμονες της Δυτικής Κρήτης και 

Διευθύντρια του Περιφερειακού Εκπαιδευτικού Κέντρου 

Ηρακλείου Κρήτης για τη συνδιοργάνωση και φιλοξενία της 

εκδήλωσης στο Περιφερειακό Εκπαιδευτικό Κέντρο του 

Ηρακλείου. 

 

  

learning-in-teaching.eu   
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Supporting STEM teachers’ professional learning for competence development 

Insights on the space for intervention in the Netherlands 

 

 dr. Olga  Firssova 
  Universitair docent, WELTEN-Instituut,  

Open Universiteit Nederland 

   

 

De achtergrond 
Met de Wet Beroepen in het Onderwijs (Wet Bio, 

2006) is professionalisering een integraal onderdeel 

van de professie van leraar geworden. Met deze 

verankering, de instrumentatie via Lerarenregister en 

het creëren van financiële randvoorwaarden in de 

vorm Lerarenbeurs heeft de Nederlandse onderwijs 

belangrijke randvoorwaarden voor permanente 

professionalisering van leerkrachten en docenten 

geschapen. De realisatie van de professionalisering 

binnen deze randvoorwaarden en ook benutten van 

datgene wat dankzij deze randvoorwaarden mogelijk 

is, ligt bij de school als organisatie, enerzijds en de 

individuele docent, anderzijds.  

 

Specifieke ontwikkelingen op het gebied van 

wetenschap, technologie, engineering en wiskunde 

(STEM/beta-vakken) zijn ingegeven door de noodzaak 

om het onderwijs in wetenschap en technologie te 

verbeteren en verder te ontwikkelen, studenten beter 

toe te rusten voor verdere studies in zeer veeleisende 

technologierijke domeinen, het imago te verbeteren 

en een einde te maken aan de daling van belangstelling 

in het hoger en voortgezet beroepsonderwijs. 

 

Tegen deze achtergrond beoogt dit document om 

inzicht te geven in de ruimte voor interventie voor het 

professioneel leren van docenten bèta/technische 

vakken in Nederland. Gepresenteerd worden de 

resultaten van werkzaamheden die in het kader van 

het ELITe-project zijn uitgevoerd met betrekking tot: de 

eisen die gesteld worden aan de 

competentieontwikkeling van docenten 

bèta/technische vakken in het land - zoals blijkt uit 

beleidsdocumenten, lerarenopleidingscurricula en 

leerplannen voor studenten; de systemische kansen 

/uitdagingen en de aanbevelingen ter ondersteuning 

van het professioneel leren van docenten  

bèta/technische vakken - zoals die naar voren zijn 

gekomen in een onderhandelingsproces tussen beleid, 

beleidsmedialenten en bèta/technische docenten.  

De gepresenteerde resultaten zijn bedoeld als basis 

waarover belanghebbenden in het onderwijs kunnen 

reflecteren en nadenken over de beste manier om d 

professionalisering van docenten in bèta/technische 

vakken te ondersteunen. 

 

Competenties van docenten in Beta vakken: 

vereisten en vraagstukken voor nadere 

onderzoek  
In 2013 zijn het Nationaal Technologiepact 2020 en een 

Platform Bèta Techniek opgericht als gezamenlijk 

initiatief van overheidsinstellingen en het 

bedrijfsleven. Een van de doelstellingen die in 2016 zijn 

geactualiseerd, is het verhogen van het aantal 

studenten met een bèta/technisch profiel in het 

algemeen voortgezet onderwijs; het aanbieden van 

een diepgaand innovatief en geavanceerd 

niveauonderwijs in wetenschap en technologie door 

het verhogen van het aantal studenten dat voor een 

specialisatie in de exacte wetenschappen in het hoger 

secundair onderwijs kiest en de introductie van 

Technasium als nieuw type middelbare school. 

Technasium biedt diepgaande leertrajecten aan in 

Open University 

Netherland  

 

Enhancing 

learning in 

teaching via 

e-inquiries   
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bèta/techniek met bijzondere aandacht voor 

onderzoek en ontwikkeling (O&O) als kernvak van 

scholen en neemt deel aan de ontwikkeling van 

regionale netwerken waarbij Technasia, de lokale 

industrie, onderzoekscentra en het bedrijfsleven 

betrokken zijn.  

 

De introductie van Technasia en nieuwe vakken in alle 

bèta/technische curricula stimuleerde professionele 

leerinitiatieven op nationaal, regionaal en lokaal 

niveau, zoals de ontwikkeling van een gedeelde 

databanken van Open Resources met lesmateriaal in 

verschillende vakken, waaronder bèta/techniek, de 

gezamenlijke ontwikkeling van curricula voor het 

nieuwe vak Natuur, Leven en Technologie in het 

voortgezet onderwijs, de ontwikkeling van regionale en 

nationale netwerken zoals Opeduca of Jet-Net.   

De invoering van Wetenschap en Technologie in het 

basisonderwijs is een ander belangrijk gevolg van het 

Nationale Technologiepact 2020 met directe gevolgen 

voor de ontwikkeling van de competenties van 

leerkrachten en de bijscholing van leerkrachten voor 

basisscholen.  

Het Ministerie van Onderwijs en het Platform Bèta 

Techniek hebben onder andere een programma 

geïntroduceerd om via het systeem van stages een 

aantal docenten in bèta/technische vakken per jaar te 

ondersteunen bij fundamenteel onderzoek in hun 

vakgebied. Door onderzoek krijgen docenten nieuwe 

inspiratiebronnen voor hun onderwijspraktijk en 

kunnen ze een link leggen tussen wetenschap en 

praktijk. 

Een overzicht van Nederlandse beleidsdocumenten, 

bèta/technische onderwijsprogramma's voor 

bèta/technische opleidingen en bèta/technische 

leerplannen voor studenten in het kader van de EC 

(2013) resulteerde in het identificeren van de 

competenties die Nederlandse docenten nodig 

hebben, expliciet - zoals beschreven in landelijke 

normen en geïmplementeerd door 

beleidsbemiddeling, en impliciet - zoals blijkt uit de 

hieronder gepresenteerde curricula van studenten. 

 

 

Competentieontwikkeling van docenten in beta vakken (STEM) in Nederland 
 

Kennis en inzichten vereist…  expliciet impliciet  

Inhoudelijke kennis ✓  

Pedagogisch-didactische kennis ✓  

Pedagogische kennis ✓  

Kennis van het curriculum ✓  

Onderwijswetenschappen:  theoretische kaders ✓  

Contextuele, institutionele en organisatorische aspecten van het 
onderwijsbeleid 

✓  

Inclusie en diversiteit  ✓ ✓ 

Effectief gebruik van technologieën bij het leren ✓ ✓ 

Ontwikkelingspsychologie ✓ ✓ 

Groepsprocessen en dynamiek, leertheorieën, motivatiekwesties ✓ ✓ 
Evaluatie en assessment ✓ ✓ 

Innovatieve onderwijsmethoden ✓  
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Vereiste vaardigheden  … expliciet iimpliciet  

Planning, beheer en coördinatie van het onderwijs  ✓ ✓ 

Gebruik van didactisch onderwijsmateriaal en -technologieën ✓ ✓ 

Studenten en groepen aansturen ✓ ✓ 

Monitoring en evaluatie van de doelstellingen en 

onderwijsleerprocessen 

✓ ✓ 

Verzamelen, analyseren en interpreteren voor gegevens  ✓ ✓ 

Gebruiken, ontwikkelen en creëren om de onderwijspraktijk te 

informeren 

✓ ✓ 

Samenwerking met collega' s, ouders en sociale diensten ✓  

Reflectieve, metacognitieve, interpersoonlijke vaardigheden om 

individueel en in proffessionele leergemeenschappen 

(communities) te leren 

 ✓ 

Adaptatie tot veranderende onderwijscontexten ✓ ✓ 

Loopbaanvaardigheden: (Levens- en loopbaanvaardigheden: 

(flexibiliteit; Initiatief en zelfsturing; effeciviteit en lieiderschap) 

 ✓ 

Transversale vaardigheden ✓ ✓ 

   

 

Vereiste houdingen … expliciet impliciet 

Epistemologische kennis   
Vaardigheden aanleren in conteksten ✓  

Breed inzetbare vaardigheden, transfer van vaardigheden   ✓ 
Bereidheid tot verandering, flexibiliteit, continu leren en 
beroepsverbetering, met inbegrip van studie en onderzoek 

 ✓ 

Commitment om het leren van alle studenten te bevorderen ✓  

Bereidheid om de democratische vorming  van studenten als Europese 
burgers te stimuleren 

✓ ✓ 

Kritische houding ten opzichte van eigen onderwijspraktijk ✓ ✓ 
Bereidheid tot samenwerking, collegiale contacten en intervisie ✓ ✓ 
Bereidheid tot innovatief gedrag ✓  

 

Relevante vraagstukken zijn:  

Op macro niveau: afstemming tussen nationale 

interesses in innovatie en technologische 

ontwikkeling en de organisatie van initiële 

onderwijsstructuren en de structuren voor de 

permanente docentenprofessionalisering op de 

werkplek.  

➢ De recent herijkte 
docentencompetenties dienen als een 
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trigger voor discussie over 
toepkomstgericht en 
toekomstbestendig 
docentprofessionalisering.  

 
Op meso niveau: school als organisatie en 

werkgever is op zoek naar innovatieve 

aanpakken van professionalisering waarmee 

niet alleen individu maar de organisatie als 

geheel het predicaat “lerende organisatie” zou 

kunnen hebben.  

➢ Wat betekent voor de school als 
organisatie  het leren van docenten als 
een integraal onderdeel van het 
functioneren van deze organisatie? 
Hoe evalueert de school door de 
individuele transformaties van leraren 
en wat betekent de transformatie van 
de school in de lerende organisatie? 

 
Op micro-niveau  heeft het vraagstuk van 

docentprofessionalisering meerdere kanten.  

➢ Integratie van transversale 
vaardigheden, de zo genaamde 
21eeuwse vaardigheden, 
alomtegenwoordigheid van ICT, 
curricula die niet de vakinhouden maar 
de leerling centraal stellen, 
personalisatie van leren veranderen 
het onderwijs en de leerkracht.  

➢ De kennis en vaardigheden 
opgebouwd in initiële opleidingen 
leggen de basis voor het carrière lang 
bouwwerk van 
docenteprofessionalisering  

➢ De onderzoekende en reflecterende 
houding komen naar voren  

➢ ontwerp- en onderzoeksvaardigheden 
beginnen steeds meer tot de 
basisrepertoire van de leraar te 
behoren.  

 
In het algemeen, in de Nederlandse context, ligt het 

belangrijkste probleem dat uit de documentaire 

analyse naar voren komt, in de impact van het leren 

van leerkrachten voor competentieontwikkeling op de 

schoolpraktijk. Voorgestelde onderwerpen voor 

verdere verkenning en discussie zijn: 

 Professioneel leren en 

competentieontwikkeling van 

leerkrachten in relatie tot de nieuw 

gedefinieerde kwaliteitsstandaarden 

van de lerarencompetentie, 

maatschappelijke eisen en daarbuiten;  

 Innovatieve trends (nieuwe 

technologieën, nieuwe benaderingen 

van onderwijs en interactie met 

lerenden en hun impact op de 

schoolpraktijk op schoolniveau);  

 Innovatieve trends (nieuwe 

technologieën, nieuwe benaderingen 

van onderwijs en leren en de impact 

ervan op de schoolpraktijk op het 

niveau van de lessen en de interactie 

tussen de leerlingen en de 

leerkrachten). 

Waargenomen mogelijkheden en uitdagingen 

voor het ondersteunen van 

docentprofessionalisering en specifiek, van 

leren van docenten in beta-vakken 
In het kader van het Nederlandse multiplier event van 

het ELITe project zijn de voorgestelde onderwerpen 

voor verdere verkenning en bespreking geïdentificeerd 

door de analyse van nationale beleidsdocumenten, 

gecommuniceerd en besproken met belanghebbenden 

uit het onderwijs.  Het doel van het event was om de 

resultaten van de bronnenanalyse te valideren en 

inzicht te krijgen van onderwijsgevenden over 

docentprofessionalisering van docenten in 

bèta/technische docenten. 

Uit de resultaten van het Nederlandse multiplier event 

blijkt dat professioneel leren een relevant thema is in 

het Nederlandse educatieve discours en dat het 

ontwerpen, organiseren en orkestreren van 

professioneel leren een complexe taak is die het best 

op een veelzijdige manier kan worden aangepakt. Uit 

een eerste online vragenlijst die de deelnemers 

hebben ingevuld, bleek dat leren in relatie tot de 

context van de baan relevant is. Er is behoefte aan 

formele kennis, vaardigheden en werkgerelateerde 

samenwerkingsactiviteiten, maar de deelnemers 

wijzen ook op behoeften die specifiek zijn en verband 

houden met het werk. Het verzamelen van input uit de 

discussies tijdens de workshops bevestigde deze 

conclusie: behoeften aan professioneel leren zijn 

veelzijdig en houden verband met zowel specifieke 

kwesties als met het perspectief van algemene 

competentieontwikkeling.  
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Hieronder volgt een overzicht van de behoeften aan 

professioneel leren zoals die door de deelnemers aan 

de workshops zijn geformuleerd. Voorop staat de 

behoefte aan voorzieningen op de werkplek en 

samenwerking, communicatie en samenwerking met 

collega's op de werkplek en daarbuiten.  

 

 

 

In docentprofessionalisering hebben docenten 

behoefte aan:  

➲ Facilitering  

Ondersteuning en tijd voor leren (lessen volgen), meer 

tijd voor het ontwikkelen van lessen, vertrouwen en 

onafhankelijkheid bij het ontwerpen en uitvoeren van 

lessen. 

➲ Ondersteuning van informeel leren 

Gebruik van de dagelijkse praktijk als bron van 

professioneel leren; meer mogelijkheden om van 

elkaar te leren; Coaching op de werkplek over effectief 

onderwijs. 

➲ Interactie en collegiale uitwisseling 

Uitwisseling van ervaringen, praten met collega' s, 

collega's ontmoeten, brainstormen over taken met 

anderen 

➲ Peer feedback en consultatie  

Terugkoppeling van collega's vragen/feedback vragen; 

intervisie; elkaars lessen bezoeken; open-deurbeleid 

➲ Samenwerking 

Gezamenlijk werken aan de leeromgeving; 

samenwerking en uitwisseling van ideeën met collega's 

van andere scholen; duurzame modellen voor 

kennisdeling  

➲ Toegang tot kennis  

Lezing, cursussen, training en ervaring in... nieuwe 

pedagogieën, sociaal-emotionele ontwikkeling, nieuwe 

onderwijsmethoden en gedragsstoornissen van 

schoolkinderen 

➲ Onderzoek doen 

Samen met collega's experimenteren en bestuderen 

wat werkt; meer onderzoek op basis van reflectie op 

het onderwijsproces 

➲ Organisatorische veranderingen 

Veranderingen in schoolorganisatie; van school een 

organisatie maken voor professioneel leren, minder 

controle, meer autonomie en vertrouwen, minder 

administratieve werklast 

➲ Zelf-gestuurd leren 

In staat zijn om de eigen acties te reflecteren, 

reflecteren op iemands vaardigheden; motivaties en 

ambities; leren om fouten te maken en daarvan te 

leren. 

➲ Docentvaardigheden 

Leer studenten motiveren; ontwikkel betere digitale 

vaardigheden; vaardigheden op het gebied van 

tijdmanagement  

Een aanbod van professionele leertrajecten die 

inspelen op deze behoeften is zowel een uitdaging als 

een kans om op een effectieve manier bij te dragen aan 

de professionele ontwikkeling van leerkrachten. 

Input verzameld uit de workshop wees ook op een 

aantal specifieke thema's die van belang zijn als ankers 

in professionele leerevenementen voor leerkrachten 

die geïnteresseerd zijn in innovatieve pedagogieën 

zoals onderzoekend leren. Er is belangstelling voor 

nieuwe concepten en instrumenten, terwijl de 

relevantie van de toepassing van de nieuwe kennis in 

het klaslokaal, in de beroepspraktijk kan worden gezien 

als een voorspeller van de vraag of professionele 

leerprocessen die dergelijke instrumenten en 

benaderingen introduceren effectief zullen bijdragen 

aan de ontwikkeling van de competentie van 

leerkrachten in het algemeen en in bèta/technische 

disciplines in het bijzonder.  

In het bijzonder staan docenten in bèta/technische 

vakken voor uitdagingen bij het integreren van 

onderzoeksgebaseerde leermethodologieën in hun 

klaslokalen - een belangrijk aandachtspunt in de 

Nederlandse context - zoals blijkt uit het 

onderhandelingsproces: 
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Voor docenten:  

o Omgaan met diversiteit 

o GepPersoonaliseerd  onderwijs, differentiatie 

o Controleproces, waarbij alle studenten 

worden betrokken  

o Als coach optreden, studenten ondersteunen 

bij het vinden van antwoorden  

o Beoordeling van de resultaten op verschillende 

niveaus voor verschillende 

studentenvaardigheden  

o Tijd vinden om een leerinstelling te 

organiseren voor onderzoek gebaseerd leren 

Voor studenten:  

o Samenwerking, planning, onderzoek, 

mindedness, zelfregulering, het vermogen om 

te leren en te begrijpen wat er impliciet wordt 

geïmpliceerd  

o Goede leervragen formuleren 

o Ontdekken wat mogelijk is, verder gaan dan de 

gegeven taak, van idee naar resultaat gaan  

o Werkende tools en technologie 

Beroepsonderwijsactiviteiten die gericht zijn op het 

aanpakken van bovengenoemde uitdagingen zijn 

volgens de deelnemers van groot belang.  

Een andere kwestie die uit het onderzoek naar voren is 

gekomen, betreft het belang om mogelijkheden te 

bieden voor samenwerking, gezamenlijk werk en het 

delen van de eigen praktijk. Als je in elkaars "keuken" 

kijkt, wordt het van elkaar leren het meest relevant 

geacht door de deelnemers aan het multiplier event. 

Het faciliteren van leren door schoolleiding, het 

toewijzen van tijd voor professionele leeractiviteiten is 

echter een aspect dat niet kan worden aangepakt door 

een aanbieder van een leerevenement. Investeren in 

langdurige samenwerking met schoolbesturen en 

schoolleiding is een belangrijke voorwaarde voor een 

instelling die zich bezighoudt met de ontwikkeling van 

professionele leeractiviteiten. Dit houdt in dat het 

inspelen op de behoeften van schoolbesturen, 

samenwerking bij het organiseren van evenementen 

een integraal onderdeel is van het aanbod van 

dergelijke leermomenten.  

Wat de mogelijkheden voor de ontwikkeling van de 

competenties van leerkrachten betreft, biedt 

samenwerking op regionaal niveau een goede 

gelegenheid om langdurige relaties tot stand te 

brengen tussen onderwijsonderzoek en 

technologische ontwikkeling enerzijds en de praktijk 

van de leerkrachten anderzijds, en is het een garantie 

dat onderwijs- en opleidingsactiviteiten die in het 

kader van de Elite worden opgezet en uitgevoerd, geen 

eenmalige activiteiten zullen zijn. De afstemming 

tussen het aanbod en de ervaren behoeften in 

leeractiviteiten vergroot de kans dat de interventie 

daadwerkelijk zal bijdragen aan verandering en 

verdere ontwikkeling van de onderwijspraktijk.  

 

Policy recommendations towards supporting 

STEM teachers’ professional learning for 

competence development  
Beleidsaanbevelingen ter ondersteuning van 

docentprofessionalisering in o.a., bèta/technische 

domeinen 

Op basis van de verzamelde input van het Nederlandse 

ELITe-event en rekening houdend met de uitkomsten 

van de toetsing van de nationale context via de 

bronnenanalyse worden de volgende aanbevelingen 

geformuleerd over hoe het leren in bèta/technische 

domeinen en/of docenten in bèta/technische vakken 

ondersteund kan worden, gerelateerd aan de 

systemische onderwijsniveaus.  

De volgende aanbevelingen zijn bedoeld als basis voor 

de totstandkoming van een dialoogproces tussen 

beleid, beleidsbemiddeling en praktijk naar een 

vernieuwde aanpak en curriculum voor 

bèta/technische vakken.  

 

Aanbevelingen met betrekking tot de 

systemische onderwijsniveaus. 

Macro 
niveau  

Afstemming tussen nationale, 
regionale en locale netwerken 

 

☑ Professionaliseringsactiviteiten moeten deel 

uitmaken van de nationale 

beroepsopleidingsvereisten (lerarenregister) 

om deze afstemming te realiseren.   
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Meso 
niveau  

De schoolleiding moet 
verantwoordelijk zijn voor het 
vergemakkelijken van het leren, 
het toewijzen van tijd en het 
creëren van noodzakelijke 
voorwaarden. 

 

☑  Schoolbesturen zijn partner in de organisatie 

van leeractiviteiten en zijn verantwoordelijk 

voor het faciliteren van leren op de werkplek 

 

Micro 

niveau  

De invoering van nieuwe 

technologieën en benaderingen 

moet deel uitmaken van zowel 

de leer- als onderwijspraktijk. 

Ondersteuning is nodig in beide 

gevallen. 

 

☑ Leerevenementen moeten gekoppeld zijn aan 

de onderwijspraktijk  

☑ Leerkrachten zijn eigenaar van hun ontwerpen 

die ze in de leersituatie kunnen ontwikkelen en 

uitproberen in hun eigen praktijk. 

☑ Uitwisseling met andere leerkrachten over 

hun praktijkervaringen is een waardevol 

onderdeel van docentprofessionalisering.  

 

 
Open University 

Netherland  

 

learning-in-teaching.eu   
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В подкрепа на професионалното обучение за развиването на компетенции на 

учителите по  STEM 

Анализ на мястото за интервенция в България 

 

Доц. Николина Николова
СУ-НИС , Софийски Университет  

 

Контекст 

През последните години България стартириа 

реформа  в образователната система и съответ-

ната регулаторна рамка. Реформата определя 

нов профил на учителя като основен участник в 

образователния процес. Националните образо-

вателни стандарти за очакваните резултати в 

природните науки, технологиите, инженерство-

то и математиката (STEM) подчертават нуждата 

от развитието на ключови професионални ком-

петенции. Промяната в знанията, уменията и 

нагласите на учителите, на професионалните им 

навици и поведение, едновременно с новото 

разбиране за отговорностите на учителите, е 

предизвикателство не само за самите учители, 

но и за свързаните с процеса институции - МОН, 

РУО към МОН, институциите за обучение на 

учители и училищата. 

В този контекст, настоящият документ има за 

цел да даде поглед върху възможностите за 

подпомагане на професионалното развитие на 

учителите по STEM в България. Представени са 

резултатите от работата по проект ELITe20, които 

се отнасят до: идентифициране на изискванията 

за развитие на компетенциите на учителите по 

STEM в страната, както са изведени от норма-

тивните документи, учебните програми за 

оквлификация на учители и учебните програми 

по STEM за ученици; както и системните въз-

можности и предизвикателства, и свързаните с 

тях препоръки за професионалното развитие на 

учителите по STEM, както са очертани в процеса 

на договаряне между политици, политически 

посредници и учители по STEM. Представените 

резултати имат за цел да послужат като основа, 

за създаването на подходящи модели за 

професионално обучение на STEM учителите в 

страната. 

Компетенции на учителите по STEM в 

България: Изисквания и идентифицирани 

въпроси за разглеждане 
Прегледът на нормативните документи, учебни-

те програми за квалификация на учителите по 

STEM, и учебните програми по STEM за ученици 

(според рамката на ЕК (2013)21), изведе компе-

тенциите, изисквани от българските STEM 

учители. От една страна тези компетенции са 

представени експлицитно, както са описани в 

националните стандарти и нормативни 

документи. От друга страна са изведени и 

имплицитно, както са представени в учебните 

програми на учениците. В представените по-

долу таблици са подчертани най-важните 

аспекти на тези компетенциите.. 

                                                             
20 ELITe - Enhancing Learning in Teaching via e-inquiries 

(2016-2019) е европейски проект, финансиран по 
Програма ERASMUS+ на ЕС, Основни Ключови 
дейности 2 – Договор No. 2016-1-EL01-KA201-023647.  

ELITe има за цел да подпомогне професионалното 
обучение на учителите по STEM дисциплини чрез 

използване на изследователски подходи в 
обучението.  

 

Повече информация може да се намери на сайта на 
проекта: 

learning-in-teaching.eu 
 
21http://ec.europa.eu/dgs/education_culture/repository/edu
cation/policy/school/doc/teachercomp_en.pdf 

 

Enhancing 

learning in 

teaching via 

e-inquiries   

http://ec.europa.eu/dgs/education_culture/repository/education/policy/school/doc/teachercomp_en.pdf
http://ec.europa.eu/dgs/education_culture/repository/education/policy/school/doc/teachercomp_en.pdf
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 Изисквания за развитие на компетенциите  на учителите по STEM в България 

Знания & Разбиране  експлицитни имплицитни  

Знания по учебната дисциплина   
Педагогически знания за съдържанието    

Педагогически знания    
Знания за учебното съдържание   

Основи на образователните науки    
Контекстуални, институционални и организационни аспекти на 
образователните политики  

  

Въпроси на включването, разнообразието и различията    
Ефективно използване на технологиите в обучението    

Психология на развитието    
Групови процеси и динамика, теории на ученето, въпроси на 
мотивацията 

  

Методи за оценяване    
Иновативни методи за преподаване    

 

Умения … експлицитни имплицитни  

Планиране, управление и организация на обучението    

Използване на материали и технологии за обучение   

Управление на ученици и групи   

Мониторинг, адаптиране и оценяване на целите на преподаване и 
обучение и процесите   

  

Събиране, анализ и интерпретация на данни и факти за взимане 
на професионални решения  

  

Използване, развиване и създаване на изследователски знания за 
практическа информация 

  

Сътрудничество с колеги, родители и социални служби    
Рефлективни, метакогнитивни, междуличностни умения за 
индивидуално учене и учене в професионални общности  

  

Адаптиране към образователни контексти    
Умения за живота и кариерата, гъвкавост и адаптивност, 
инициативност и целенасоченост, производителност, лидерство и 
отговорност  

  

Основни групи от траверсни умения   

 

Нагласи и отношение експлицитни имплицитни  

Епистемологично осъзнаване    

Изграждане на умения чрез поднасяне на учебно съдържание    

Трансверзални (преносими) умения    
Нагласи за промяна, гъвкавост, продължаващо обучение и 
професионално израстване, включително чрез обучение  и 
изследване  

  

Ангажираност за популяризиране на обучението сред всички 
ученици  

  

Нагласи за популяризирането сред учениците на демократични 
нагласи и практики като европейски граждани  
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Критични нагласи към собственото преподаване    
Нагласи за работа в екип, сътрудничество и в мрежи    
Иновации в педагогиката    

 

След направения документален анализ на българ-

ския национален контекст, са идентифицирани 

следните най-важни въпроси за разглеждане, 

адресирани към съответните нива:   

На ниво държавни институции: Възможности и 
предизвикателства за създаване на компетенции 
на обучителите при обучението на учители 
 Институциите на национално, регионално и 

местно ниво трябва да подпомогнат сътру-
дничеството и съвместните инициативи на 
традиционните доставчици на обучение 
(притежаващи методологически познания) 
и новите доставчици на методи (разработ-
чици на конкретни практически подходи). 

 Институциите на всички нива трябва да съз-
дадат условия, за да може изследовател-
ският подход в обучението (Inquiry-based 
learning – IBL) да бъде приет и от новите 
доставчици на обучения за учители (частни 
организации, издателски къщи и т.н.) 

 
На ниво политики на посредничеството: 
Възможности и предизвикателства в училищното 
управление при създаването на стратегии, учебни 
планове и подходи за преподаване: 
 Училищните власти управляват автономията 

и свободата за вземане на решения и 
съответно имат по-голяма отговорност да 
използват и развиват средата и 
пространство за прилагане на IBL. 

 
На практическо ниво: Необходимо е развиване на 
умения в учителите за проектиране на IBL дей-
ности в класната стая. Учителите се нуждаят от 
подкрепа за ежедневното прилагане на IBL. 
Трябва да се предостави подходящо съдържание, 
така че подходът да може да се разпространи по-
широко. 

 Учителите трябва да изградят компетенции, 
така, че да могат да проектират IBL 
обучение, да разработват IBL сценарии и да 
ги въвеждат в ежедневната практика. 

 Учителите се нуждаят от подкрепа за да 
проектират дейности в IBL. 

 Доставчиците на съдържание следва да 
могат да отговарят на новите изисквания на 
училищата и учителите с нови учебни 

планове и програми, и актуализирано 
учебно съдържание, което да включва IBL 
подхода в него и да бъде гъвкав за 
постоянно променящите се изисквания. 

Като цяло резултатите от документалния 

анализ показват необходимостта да се постави 

фокус върху учебните планове и методите за 

обучение на учителите по STEM, да се повиши 

осведомеността за ролята на различните 

заинтересовани страни в развитието на 

компетенциите на учителите, както и за ролята 

на компетенциите на учителите за развитието 

на новото поколение българска младеж. 

 

Възникващи системни възможности и 

предизвикателства за подпомагане на 

професионалното обучение и развиването 

на компетенции за учителите по STEM  

Резултатите от документалния анализ бяха 
представени и дискутирани с представители на 
държавните институции, политически посредници 
(отговорни за обучителите по STEM) и 
професионалисти и учители в рамките на среща, 
организирана по проект ELITe в България. Целта на 
срещата беше да се обсъдят представените по-горе  
теми по конструктивен начин и да се достигне до 
обща концепция как да се организира по-ефективно 
развитието на професионалните компетецнции на 
учителите по STEM Участниците първо обсъдиха 
темите, представени по-горе в хомогенни групи: 
 

Представителите на държавните институции бяха 

ангажирани предимно с националните стандарти за 

квалификация на учителите, с новите задължителни 

теми за обучението на учители, начините за 

получаване на обратна връзка от учителите и от 

обществото като цяло, изискванията за годишния 

работен план на учителите и връзките с учебниците 

за учениците, методи за избор между различните 

доставчици на обучение на учители, т.е. как да се 

оценява (предварително и след събитието) 

уместността и качеството на конкретния курс за 

обучение / или на доставчика на обучение. 
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Учителите обсъдиха предимно административни 

въпроси и как административната работа може да 

се извърши по по-ефикасен и ефективен начин; 

необходимостта от подходяща среда за обучение 

по STEM - учебници, симулации, специализирани 

лаборатории; новият предмет в учебните планове 

на учениците, новите видове изпитване на 

учениците и как те съответстват на националните 

стандарти за образование; процесът на атестиране 

на учителите - периодът на атестация, кой и как да 

избере конкретни обучения, на които да присъства 

конкретния учител, какви са последствията от 

атестацията по отношение на учителите; развитие в 

кариерата, заплащане и модели за  наказание. 

Представителите на широката общественост също 

обсъдиха резултатите от работата на учителите и 

коментираха възможността за по-ранно 

завършване на учениците (10-ти клас, 

приблизително 16-годишни) и присъединяването 

им към пазара на труда. Друга интересна тема беше 

свързана с липсата на мотивирани и 

квалифицирани учители в дисциплините по STEM в 

училище, новите изисквания за комуникация 

между ученици и родители и споделянето на 

отговорностите. 

Резултатите от груповите дискусии, свързани с 

новата Национална регулаторна рамка са 

обобщени и представени като SWOT анализ:

 

SWOT анализ на Националната регулаторна рамка  

съответстващ на развитието на компетенции на учителите  
 

Силни 

страни 
(Strenghts) 

o Възможност за свобода на учителите да създават нови (interdisciplinarni) предмети 
и да прилагат нови методи на преподаване и иновативно обучение 

o По-голям интерес на учителите към квалификационни курсове, по-добър избор на 
темите на курсовете 

o Възможност учителите да участват в обучения извън страната (например CERN) 
o Наличие на подробна регулаторна рамка прави образователния процес по-

структуриран 
o Наличие на силно дефинирана система за оценяване на учителите 
o Наредба №13 за гражданското, здравното, екологичното и интеркултурното 

образование дава насоки за работа на учителите по STEM 
o Наредба № 12 за професионалното развитие на учителите, Раздел 5: Условия и ред 

за квалификация на учителите, директорите и други педагогически кадри дават 
нови възможности за професионално развитие на учителите 

o Наличие на нови аспекти - приобщаващо образование 

 

Слаби 

страни 
(Weaknesses) 

o Последствията от атестацията на учителите при тяхното заплащане и 
професионално развитие не са регламентирани / дефинирани. Липса на 
индикация за това, какво се случва при пренебрегване на 4 квалификационни 
точки при атестацията на учител 

o Липса на избор за професионална квалификация 
o Стандартите за учебното съдържание не са добре формулирани 
o Намален брой часове по учебните дисциплини. Вследствие на това - претоварване 

на учебното съдържание за работа в клас. 
o Нова учебна програма по теми и липса на учебници и учебни материали за тях 
o Няма добри условия за извънкласна работа на учителите в училище по време на 

учебния ден 
o Липса на равностойност между различните училища по отношение на 

Националното външно оценяване. В резултат, част от училищата "натрупват" липса 
на знания и изостават в образователния процес 
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o Липса на диференциация по отношение на причините за отсъствие на различни 
типове ученици (талантливи ученици, конкурси) - при 25% или повече отсъствие от 
клас в конкретен предмет води до задължителен изпит за преминаване в 
следващата година, независимо от причините за отсъствието 

o Липса на квалифицирани учители 

 

o Гъвкавост по отношение на учебните програми. Възможност за иновативни 
практики чрез учебната програма. 

o Възможност за нови методи на преподаване без критика (наказание) от 
политически посредници или директори 

o Обучение чрез електронни материали, включително и използването им у дома 
(Олекотяване на ученическите чанти) 

o Централизиран орган - Министерство на образованието и науката (МОН) да 
създава електронни формуляри за различни изследвания на родителите 

o Осигуряване на нормални условия на труд, консумативи и оборудване за 
работа в клас. 

o Екипно обучение (тимбилдинг) и обучение на учители по диференциран модел 
o Облачни технологии и тяхната роля за по-добри взаимоотношения с 

родителите 
o "Училище за родители" 
o Възможности за иновативните училища за нови методи за комуникация и 

взаимоотношения с родители и учители 
o Проверка на компетенциите на учителите от независима организация. 
o Периодът и времето за провеждане на квалификационни курсове дават 

възможност на учителите да повишат професионалната си квалификация. 
o Учебният план е година за година. Това дава гъвкавост за промени през 

следващата година в резултат от експерименти 
o Дистанционно обучение по специални предмети 
o Бъдещи учители- възможност за обучение, свързано с въвеждането и работата 

с нормативни документи. 
o Иновативни училища - възможност за по-гъвкави и творчески нови учебни 

програми (учебни планове и учебни програми по специалности) според 
профила и визията на училището 

Възможности 

(Opportunities) 

 

o Много документация – годишните тематични разпределения и т.н. - опасност 
от натоварване с нетипична за учителя работа. Претоварване на учителите чрез 
дублиране на хартиени и електронни документи, също с административни 
задължения 

o Лоша кореспонденция между регламентите за МОН и висшето образование - 
те се прилагат по различен начин 

o неграмотност 
o Липса на контрол върху качеството на учителските курсове. Съществува 

заплаха, че различни организации, предлагащи курсове за обучение на 
учители, предлагат нискокачествени курсове за привличане на повече учители 
чрез лесно получаване на квалификационни кредити 

o Събирането на сертификати и психологически тестове са чисто формално 
отчитане 

o Някои институти "произвеждат" учители и не е ясно дали самите те 
(институциите) имат това право 

o Липса на външен контрол за педагогическата квалификация - "следдипломна 
квалификация" и други форми 

Заплахи 

(Threats) 
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o Избор на курсове за обучение на учители от училищните директори въз основа 
на цената на курсовете за обучение 

o Липса на желание и интерес от страна на част от родителите да участват и да 
подкрепят усилията на училището да образоват децата си (не обръщат 
внимание на резултатите на техните деца чрез електронните дневници) 

o Липса на регулирано финансиране за STEM образователна среда 

Прозренията, придобити в процеса на преговори 

между заинтересованите страни в образованието, 

позволяват да се подкрепи твърдението, че новите 

политически документи в страната предоставят 

много по-голяма гъвкавост и автономия при 

вземането на решения на всички заинтересовани 

групи. 

В момента не само университетите, но и научните 

институции, търговските и неправителствените 

организации имат право да предлагат курсове за 

обучение на учители, с което се повишава 

равнището на конкурентоспособност по 

отношение на тематиката на предлаганите 

курсове и качеството на техния дизайн и 

изпълнение. 

Това стимулира доставчиците на обучителни 

курсове да се интересуват от изисквания на 

учителите за квалификационните курсове и да 

търсят най-добрия начин да отговорят на тях. 

Самите учители са насърчавани от рамковата 

политика за подобряване на тяхната 

професионална квалификация чрез атестационна 

рамка, която изисква получаването на най-малко 

един квалификационен кредит всяка година, с 

което се вижда не само участието в обучения, но и 

активно участие в дейности свързани с обмяна на 

опит - уъркшоп (практически семинар), семинари, 

отворен уроци, конференции и т.н., и проактивно 

поведение като изследователи – едновременно 

научни и практически - на ниво класна стая. 

Училищата получават делегиран бюджет за 

подпомагане професионалното развитие на 

учителите и също имат възможността да си 

организират вътрешни обучения. 

Критични въпроси относно професионалното 

обучение за развитие на комптетентност на STEM 

учителите в страната, които се появиха от 

преговорния процес, които са свързани със 

съдържанието на курсове за обучение на 

учителите, тяхната форма, както и оценката на 

курсовете и доставчиците на курсовете, са 

представени по-долу: 
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Възникващи критични въпроси, свързани с професионалното обучение на STEM 

учителите в България 

Отнасящи се до 
съдържанието 
на курсовете за 
обучение на 
учители 
 

 Материята на STEM предметите – нови научни постижения, както и промени в 
учебните планове на учениците. В STEM дисциплини е отделено специално 
внимание на използването на ИКТ по отношение на симулации на явления и 
зависимости, което дава възможност на учениците да експериментират и да 
генерират хипотеза, разсъждения и заключения. Използването на 
професионално разработени интерактивни, дигитални учебни ресурси и 
приложения е много по-важно за училищата, където няма лаборатории за реална 
експериментална работа. 

 Интердисциплинарно - практически обучения, съчетаващи различни STEM теми 
и връзки, в сътрудничество с други STEM учители; дизайн на обучение, 
изпълнение и оценка на постиженията на учениците. 

 Иновативни методи на преподаване - интерактивни методи за преподаване / 
учене, проектиране и внедряване на ученическо проучване, управление на 
групова работа, използване на иновативни ИКТ в образованието и др. 

 Работа със специални групи ученици, съобразени със спецификата на предмета 
и образователната потребност – включване на ученици със специални 
образователни потребности, работа с талантливи ученици, работа с ученици с 
умствени увреждания. 

 Работа с родителите – ефективна комуникация и сътрудничество с родителите, 
включване на родители в училищния живот, "училище за родители". 

 Справяне с административните проблеми - запознаване с административната 
рамка и подходите за по-ефективно извършване на административна работа. 

 Оценяване в образованието - подходи и техники за оценка на учебния процес, 
как да се осъществи педагогически експеримент в класната стая, оценка на 
учебниците и допълнителните учебни ресурси за учениците, формиращи (текущи) 
и обобщаващи (срочни, годишни) оценки на учениците и т.н. 

 
 

 

Отнасящи се до 
формите на 
обучение на 
учителските 
курсове 

 Присъствено или смесено обучение - Дистанционните курсове под формата на 
уебинари не са достатъчно ефективни; комуникацията „на живо“ между 
обучаваните и обучаващите е много важна. 

 Баланс между ученето на работното място (училище) и изнесени обучения - 
регионални, национални семинари, като среда за споделяне на идеи и опит. 
Активното практическо обучение се предпочита от практикуващите, вместо 
лекции и формално проведени изпити. Също така демонстрирането и участието в 
иновативни методи на преподаване е много важно за успешното предаване на 
дадена методика на преподаване в класната стая. 

 Онлайн курсове – като текущо подпомагане и като архив за дългосрочна 
употреба. Полезни са както предоставянето на онлайн съдържание за бъдеща 
употреба, така и наличието на онлайн инструмент, подпомагащ по време на курса 
създадената професионална общност. 
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По отношение 
на 
прозрачността 
и оценяването 
на 
обучителните 
курсове за 
учители: 

Участниците в мултипликационното събитие бяха обединени около идеята за 
обща онлайн платформа, която предлага: 

 Информация за обучителите на учители и информация за курсове за обучение 
на учители - тема, анотация, продължителност. 

 Прозрачна информация за това колко учители са присъствали на определен курс 
и как оценяват това. 

 Публична система за класиране на курсове и система за публично класиране на 
доставчици на курсове. 

 Възможност за потребителите да информират доставчиците на курсове за 
техните нужди и очаквания за определени курсове. 

 

 

 

Препоръки към усъвършенстване на 

нормативната рамка с цел подпомагане на 

професионалното обучение за развитие на 

компетентност на STEM учители 
 

Критични въпроси относно професионалното 

обучение за развитие на компетенции на STEM 

учителите в България, представени по-горе, бяха 

дискутирани по време на мултипликационен 

семинар, с оглед да се направят предложения за 

подобряване на обезпечаването на 

професионалното обучение на STEM учители. 

Разбиранията, получени от този процес, 

подпомогнаха формулировката на препоръките по 

проекта ELITe за това как да се подпомогне 

обучението за развитие на компетентност на STEM 

учителите в България. 

Формулираните препоръки са структури около две 

оси: едната, отнасяща се до възникващите критични 

въпроси, свързани с професионалното обучение за 

развитие на компетентността на STEM учителите в 

страната, а другата е свързана с общи методически 

проблеми на всички учители. Представени са по-

долу: 

 

Препоръки свързани с възникващите 

критични въпроси 
 

1 Осъвременяване на тематиката на 
предлаганите обучения за STEM 
учителите: фокус върху ИКТ в ученето и 
преподаването и интердисциплинарни 
теми 
 

Има необходимост от обучения по новите теми в 

учебните образователните стандартни и учебната 

програма. За STEM учителите много интересна тема 

е използването на подходящи ИКТ, осигуряващи 

интерактивност, които могат да компенсират 

ограниченията на специализирани училищни 

кабинети (напълно липсващи или лошо 

оборудвани). Те се нуждаят и от практически 

курсове, свързани с преплитането на различни 

дисциплини, като предоставят идеи, примери за 

дизайн и насоки за постиженията и процеса на 

оценяване на учениците в прилагането на 

интердисциплинарното учене. 

Те също така се нуждаят от обучения как да 

проектират, създават и проведат обучение, 

базирано на изследване по конкретни теми, в 

конкретни класове. 
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2 Модернизация на подходите на 
преподаване в предлаганите обучения 
за STEM учители: интерактивно 
преподаване и учене базирано на 
изследване 
 

Необходимо е да се прилагат съвременни подходи 

на преподаване в предлаганите обучения за 

учители. Специално внимание е отделено на 

интерактивните методи на преподаване, които все 

още не са много популярни в българската система. 

За STEM дисциплините има специална 

необходимост учителите да бъдат обучени как да 

проектират, създават и провеждат процес на учене 

базирано на изследване. Обучението на учителите 

трябва да се основава на същите иновативни 

методи на учене, които се очаква учителите да 

прилагат в класната стая, в противовес на 

популярното преподаване, базирано на лекции, 

традиционно от дълго време в учителските 

обучения в България. 

 

3 Приобщаващо образование като 
стратегически приоритет политическите 
медиатори (институции, 
квалифициращи учители) 
 

Приобщаващото образование е голямо 

предизвикателство пред българските учители. 

Българското общество все още не е готово да 

интегрира напълно хората с увреждания. Това е 

голямо предизвикателство пред родителите, които 

разчитат на училището не само да осигури 

интеграцията на децата със специални нужди, но и 

да учи родителите как да се справят с тях. За 

учителите е много важно да бъдат запознати със 

спецификата на най-популярните увреждания и 

трудности и как те се отнасят към преподаваните от 

тях предмети - как да организираме класната стая, 

кои учебни дейности са подходящи и кои не са, има 

ли нужда от специални инструменти и как да ги 

използват. Въпросът е предизвикателство пред 

доставчиците на обучения за учители, тъй като те 

също трябва да изучат най-добрите практики и опит 

в тази област. 

 

4 Осигуряване на обучение за успешно 
справяне с административните 
ангажименти 
 

             Учителите са претоварени с 

административни ангажименти и се нуждаят от 

обучение за това как да се справят с тях по по-

ефективен начин. 

 

5 Насърчаване на сътрудничеството 
между учители, родители и широката 
общественост 

 
             Работата с родителите и членовете на 

широката общественост е още едно от слабите 

места в българската образователна система от 

последните години и има нужда от обучение за това 

как да се развие добра комуникация и 

сътрудничество между различните заинтересовани 

страни, които имат отношение към училищния 

живот. 

 

6 Подобряване на рамката за оценяване 
за обученията на STEM учители: 
фокусиране върху механизмите за 
обратна връзка относно развитието на 
уменията и практическата работа на 
учителите 
 

Прилагането на различните форми на оценяване и 

реакцията на навременна обратна връзка все още 

представляват проблем за учителите, които 

практикуват главно използването на тестове с 

отворени / затворени въпроси, но липсват умения 

за оценяване на практическа работа, работата в 

екип или учене базирано на изследване и други 

иновативни методи. 
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7 Насърчаване на смесеното обучение в 
предлаганите обучения за STEM 
учители: присъствено обучение, силно 
подпомогнато от дигитални средства за 
създаване на професионални общности 
 

             Според формите на обучение, обученията за 

учители имат нужда от развитие на силна мрежа 

между STEM учителите, както и между STEM 

учителите и обучители, така че за предпочитане са 

формите на обучение, които са присъствени или 

във форма на смесено обучение със силна 

подкрепа от онлайн инструменти за обучение, 

комуникация, споделяне в класната стая. 

Разработването на национална онлайн платформа 

за предлагане и рейтинг на курсове за обучение на 

учители и доставчици предоставящи обучителни 

курсове на учителите.

 

Препоръки отнасящи се до всички нива 

на образователната система 
 

Ниво на 
политика  

Изграждане на професионал-
ни компетенции чрез обуче-
ния за учители: да се осигури 
STEM учебно съдържание, 
което да се разпространява 
широко подхода  

 

 Създаващите политиките (наредбите) на 

национално, регионално и местно равнище 

е необходимо да организират съвместна 

работа на традиционни доставчици на 

обучение (притежаващи методологически-

те познания) и на нови такива (притежаващи 

конкретни практически умения) 

 Създателите на политики на всички нива 

трябва да създадат условия 

изследователският подход на учене да бъде 

приет и прилаган от новите доставчици на 

обучения на учители (бизнес, издателски 

къщи и т.н.), както и да бъдат осигурени 

съпътстващи учебни материали. 

 Доставчиците на съдържание трябва да 

отговорят на новите изисквания на 

училищата и учителите с нови учебни 

програми и актуализирано учебно 

съдържание, които да отразяват 

изследователския подход и да бъдат 

гъвкави при постоянно променящите се 

изисквания. 

____________________________________________ 

Ниво на 
политическо 
посредни-
чество  

Фокус върху стратегията 
за управление, учебната 
програма и подходите 
на преподаване: Изгра-
ждане на стабилни взаи-
моотношения между 
учителите от различните 
дисциплини и среда за 
обща работа, дизайн и 
изпълнение на интер-
дисциплинарни проекти 
и ефективно прилагане 
на ИКТ в STEM 
образованието 

 

 Училищните власти трябва да управляват 

автономията и свободата за вземане на 

решения и съответно – да носят повече 

отговорности, така че да я използват, за да 

развиват среда и пространство за прилагане 

на изследователски подход на учене 

 Училищните ръководители трябва да 

поддържат връзки с различни институции - 

музеи, научни лаборатории, обсерватории, 

високотехнологични центрове и др. 

 Училищните ръководители трябва да 

поддържат взаимоотношенията между 

STEM учителите и преплитането на 

различни дисциплини по време на STEM 

обучение 

____________________________________________ 
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Ниво на 
практика 

За дизайн на дейности, пред-
полагащи изследователски 
подход на учене в клас, и 
прилагащи приобщаващо 
образование за ученици със 
специални образователни 
потребности, са необходими 
специфични преподавателски 
компетентности. Учителите се 
нуждаят от подкрепа, за да 
могат да прилагат ежедневно 
изследователски подход в 
обучението. 

 

 Учителите трябва да изграждат 

компетенции, за да проектират обучение в 

изследователски стил на учене, да 

разработват съответни сценарии и да ги 

прилагат в ежедневната си практика. 

 Учителите се нуждаят от подкрепа за 

проектирането на дейности в 

изследователски стил. 

 Учителите трябва да получат подкрепа, за 

да проведат, да ръководят и оценяват 

постиженията на учениците по време на 

прилагането на изследователския подход 

на учене. 

 Учителите трябва да бъдат подкрепяни, за 

да включат ученици със специални 

образователни потребности в пълноценен 

STEM процес на обучение. 

____________________________________________ 

 

Посочените по-горе препоръки имат за цел да 

осигурят база за създаването на диалог между 

политиката, посредниците – доставчици на 

професионални квалификационни курсове за 

учители, и практиката, по пътя към обновен подход 

и учебна програма за STEM професионално 

обучение. 

learning-in-teaching.eu   
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Apoyando la formación del profesorado STEM  para el desarrollo de competencias. 

Perspectivas sobre el espacio de intervención en España 

 

Mario Barajas
Universidad de Barcelona   

Antecedentes  

Las leyes educativas españolas han sido cambiadas 

varias veces durante los últimos veinte años. Desde 

2013 y en proceso de despliegue, existe una nueva 

ley educativa denominada "Ley Orgánica para la 

Mejora de la Calidad de la Educación" (LOMCE, 

8/2013). Fruto de la inestabilidad política y de la 

falta de consenso, la aplicación está siendo 

impugnada a muchos niveles, dando un sentido de 

provisionalidad que se refleja en el hecho de que 

las regiones, las autoridades locales y las 

instituciones educativas estén en negociaciones 

con el Ministerio para modificar la ley. En esta 

situación hay cierto cansancio frente a los 

continuos cambios jurídicos y, también, recortes 

presupuestarios en educación. 

Sin embargo, aparecen en la 

ley cambios importantes en concordancia con 

las políticas de la UE (Parlamento 

Europeo, 2006/962/CE). Se enfatiza la calidad y la 

empleabilidad, fomentando la futura selección 

tanto de la trayectoria profesional como de la 

académica en la etapa de secundaria. Se hace más 

énfasis en STEM, en disciplinas más 

instrumentales, y menos en asignaturas 

opcionales. Es importante el interés de ofrecer a 

las escuelas más libertad en cuanto a la 

adaptación del currículo nacional (propuesta 

curricular) o en introducir nuevas metodologías y 

asignaturas optativas (programa didáctico), dentro 

de sus competencias legales. El currículo está 

                                                             
22 ELITe - Enhancing Learning in Teaching via e-inquiries 
(2016-2019) es un proyecto Europeo, financiado por el 
programa  ERASMUS+  de la  Unión Europea Key Action 2 –  
Agradecimiento al No. 2016-1-EL01-KA201-023647.  
ELITe tiene por objetivo apoyar la formación y el aprendizaje 
del profesorado STEM para el desarrollo competencial 
mediante metodologías de indagación.  
 

ahora organizado de acuerdo a un enfoque 

competencial, en el que se han identificado 

conocimientos, habilidades y actitudes en todas las 

asignaturas y en todos los niveles. Las 

competencias clave de la UE, denominadas 

"competencias básicas", conforman el modelo de 

competencias planteado. Este panorama implicaba 

también la reforma de los programas de 

desarrollo profesional del profesorado (CPD), así 

como el acceso a la profesión docente, ahora 

basado en la realización de un programa oficial de 

Máster. 

En este contexto, este documento pretende 

aportar información sobre el espacio de 

intervención para el aprendizaje profesional de los 

docentes de STEM en España. Se presentan los 

resultados del trabajo realizado en el marco del 

proyecto ELITe22 en relación a: los requisitos para 

el desarrollo de competencias de los docentes en 

el país -como es evidente en los documentos sobre 

las políticas, los programas de formación de los 

docentes y los currículos estudiantiles); las 

oportunidades/desafíos sistémicos y se alinearon 

con ellas recomendaciones para apoyar el 

aprendizaje profesional de los profesores de STEM 

-que surgió a través de un proceso de negociación 

entre políticas, mediadores de políticas, 

mediadores de políticas y profesores de STEM. 

Los resultados presentados pretenden servir de 

base para que los interesados en la educación 

puedan reflexionar y considerar la mejor manera 

de apoyar el aprendizaje profesional del 

 
Para más información visite la web del proyecto: 

learning-in-teaching.eu 
 

Enhancing 

learning in 

teaching via 

e-inquiries   
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profesorado de STEM para el desarrollo de 

competencias en el país. 

Competencias del profesorado STEM en 

España: Requisitos y temáticas 

identificados para su consideración  

Las siguientes tablas ofrecen una visión general de 

las competencias de los docentes de ciencias, 

tecnología, ingeniería y matemática (STEM) que se 

requieren en los contextos nacionales de España. 

Se consideran tres dimensiones de competencias 

(conocimiento y comprensión, habilidades, 

disposiciones y actitudes), mientras que los 

aspectos de cada dimensión han sido adoptados 

por el marco de competencias docentes de la EC 

(2013). Los aspectos de cada dimensión explícita 

se refieren a las evidencias mostradas en los 

documentos y planes de estudios nacionales para 

la formación de los docentes; los aspectos 

implícitos se refieren a las evidencias mostrada en 

los currículos de los estudiantes de STEM. 

 

Requisitos para el desarrollo de las competencias  del profesorado STEM en España  

 Conocimiento & Comprensión…  Explícito Implícito  

 Conocimiento de la materia   
 Conocimiento del contenido Pedagógico   

 Conocimiento Pedagógico    
 Conocimiento del Currículo    

 Fundamentos de Ciencia Educativa   
 Aspectos contextuales, institucionales, organizativos  de las políticas 

educativas  
  

 Temas de inclusión y diversidad    

 Uso efectivo de tecnologías en aprendizaje   

 Psicología del desarrollo    

 Procesos y dinámicas grupales, teorías de aprendizaje, cuestiones 
motivacionales 

  

 Evaluación y valoración   

 

 Habilidades… Explícito Implícito  

 Planificación, gestión y coordinación de la docencia   

 Uso de materiales docentes y tecnologías    

 Gestión de estudiantes y grupos   

 Seguimiento de la adaptación y evaluación de los objetivos y 
procesos de enseñanza y aprendizaje 

  

 Recoger, analizar, interpretar evidencias y datos para toma de 
decisiones profesional  

  

 Uso, desarrollo y creación de conocimiento de investigación para  
prácticas actualizadas 

  

 Colaboración con colegas, padres y madres y servicios sociales    
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 Habilidades reflexivas, metacognitivas, interpersonales para el 
aprendizaje individual y en  comunidades profesionales  

  

 Adaptación a contextos educacionales   

 

 Disposición y Actitudes… 

 
 

Explícito Implícito  

 Conciencia epistemológica   

 Habilidades para enseñar el contenido concreto   

 Habilidades de transferencia   

 Disposición de cambio, flexibilidad, mejora del aprendizaje 
profesional continua, incluyendo estudio e investigación 

  

 Compromiso para promover el aprendizaje de todos los  
estudiantes  

  

 Disposición a promover actitudes y prácticas democráticas de los 
estudiantes como ciudadanos europeos 

  

 Actitudes críticas hacia la propia enseñanza   

 Disposición para trabajar en equipo, colaboración y networking   

 
Las cuestiones más prominentes para su 

consideración a nivel sistémico, identificados a 

partir del análisis documental del contexto 

nacional de España son: 

A nivel de políticas: La educación basada en 

competencias en todo nivel de educación 

obligatoria y bachillerato está respaldada por la 

ley. Las competencias clave son parte de la 

evaluación de la efectividad del sistema educativo. 

Además, STEM tiene más peso en el currículo en 

términos de contenido y tiempo. La ley exige que 

la formación docente se adapte a esta nueva 

situación en términos de contenidos y métodos. En 

este sentido, la reforma española recomienda 

métodos para facilitar estrategias metodológicas 

que permitan el trabajo de competencias en el aula 

(ECD/65/2015). 

Entre los temas más destacados, podemos citar: 

 Cansancio frente a los continuos cambios 

legales y recortes de presupuesto 

 Falta de coordinación entre los proveedores 

nacionales y regionales de CPD en términos 

de políticas y planes estratégicos para STEM 

que responden a estos cambios 

A nivel de mediación de políticas: Las 

Universidades han experimentado un importante 

reto en la creación de sus propios Másters en 

Educación Secundaria (debe ser aprobado por una 

Agencia Nacional de Evaluación), con un enfoque 

de competencias (conocimientos, habilidades y 

actitudes) que vertebran los programas de estudio. 

Sin embargo, muchas veces los formadores 

universitarios carecen de experiencia en la realidad 

concreta de la escuela, y están más orientados a 

enfoques teóricos.  

Sin embargo, existe una gran oportunidad para la 

actualización de los programas de formación de 

profesorado STEM en activo y para profesorado en 

formación (la nueva ley menciona específicamente 

7 competencias clave, incluyendo "competencia 

matemática y competencias básicas en ciencia y 

tecnología"). Consecuentemente, los programas 

de educación docente deberían seguir el mismo 

enfoque. 

Por otro lado, persiste la visión de la formación 

docente en STEM según las asignaturas 

tradicionales (física, química, tecnología y 

matemáticas), que dificultan la posibilidad de 

incluir metodologías cada vez más populares en 

Educación Secundaria, como p.e., el trabajo por 

proyectos o la enseñanza por indagación.  
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Sin embargo, aunque se ha actualizado el 

contenido de la formación, hay una carencia de las 

políticas de la UE insuficientemente consideradas 

(p.e. OSR, aspectos de género de STEM, ICT, RRI, 

STE (ART)M), y los aspectos metodológicos (p.e. 

IBL, programas de trabajo por proyectos. 

Entre los temas más destacados, podemos citar: 

 Los programas de formación docente 

necesitan acostumbrarse a trabajar de 

acuerdo con un enfoque basado en 

competencias, trabajando coordinadamente 

en todos los temas con otras competencias 

clave (por ejemplo, las competencias 

digitales). 

 Los programas de CPD deben integrar 

aquellas metodologías e innovaciones que 

favorezcan la adquisición de competencias 

STEM, como por ejemplo IBL, PBL, OSR, TIC, 

género, etc.  

 Se debería promover diferentes modalidades 

de formación STEM para los docentes en 

activo en colaboración con diferentes tipos 

de instituciones, por ejemplo, centros de 

Ciencias, centros de investigación, 

universidades e iniciativas gubernamentales. 

A nivel de práctica: Debería haber un alto nivel de 

coherencia entre las competencias requeridas a los 

docentes y las descritas para los estudiantes en la 

Ley de Educación y los nuevos despliegues en las 

comunidades autónomas. Sin embargo, en la 

práctica esto no siempre ocurre por razones 

relacionadas con el trabajo cotidiano. Por otro 

lado, las competencias STEM implican un nuevo 

papel para los estudiantes, más activo y autónomo 

(conscientes y responsables de su propio 

aprendizaje). Por último, la participación de los 

padres en el día a día de los centros educativos es 

importante a la hora de impulsar actividades STEM 

extracurriculares.  

Entre los temas más destacados, podemos citar: 

 Los profesores tienen que trabajar 

muchos contenidos, con una obsesión por 

terminar los programas, y una tendencia 

a usar la evaluación sumativa. 

 Los estudiantes muestran falta de interés 

en los contenidos porque no encuentran 

su conexión con la realidad. 
 Los padres necesitan más información 

sobre la importancia de implementar 

innovaciones STEM en las escuelas, de 

manera que puedan participar en la toma 

de decisiones en sus centros particulares.  

 

Como resultado del análisis documental, 

identificamos y propuesto para su discusión 

mayor exploración: 

 A nivel de políticas : Oportunidades y retos 

en el desarrollo  de competencias STEM de 

profesorado en formación 

 A nivel de mediación de políticas: 

Oportunidades y retos en el desarrollo de 

competencias de los docentes en las 

escuelas, en la gestión de estrategias, 

planes de estudios y enfoques docentes 

 A nivel de práctica: el profesorado debe 

adquirir competencias para diseñar 

actividades IBL en la clase. El profesorado 

necesita un apoyo para el día a día de la 

aplicación de IBL en el aula, 

proporcionando contenidos para 

generalizar la implementación de este 

enfoque 

 

Oportunidades sistémicas emergentes y 

retos para apoyar la formación del 

profesorado STEM para el desarrollo de 

competencias 

Los resultados del análisis documental fueron 

comunicados y negociados con los encargados de 

la formulación de políticas, mediadores de políticas 

(responsables de la formación de profesorado 
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STEM), docentes y miembros de la sociedad en 

general en el curso del evento23

Español del proyecto de ELITe. El objetivo del 

evento fue discutir los temas de manera 

constructiva, para consensuar cómo organizar el 

desarrollo de la competencia profesional del 

profesorado STEM de forma más efectiva.  

Los resultados del proceso de negociación 

relacionados con el nuevo marco normativo 

nacional, se sintetizan en un análisis de 

debilidades, amenazas, fortalezas y oportunidades 

(DAFO) que se presenta a continuación: 

 

 DAFO Análisis del marco normativo nacional de acuerdo con el desarrollo de 

competencias de los docente

 

                                                             
23 El evento del proyecto ELITe E4 tuvo lugar el 28 de  
Septiembre de 2017 en Barcelona  con la participación de 47 
agentes relacionados con la educación a nivel nacional. El 

evento fue conducido según la metodología de taller EASW, 
que permite la interacción entre las partes interesadas y el 
objetivo de la construcción de consenso en lugar de enfoque 
instruccional.  

o En la práctica, los resultados de la investigación sobre STEM no tienen un impacto 
significativo en las políticas educativas. 

o Los resultados de la investigación no llegan a los profesores y su práctica. No hay una buena 
comunicación entre los investigadores universitarios y los profesores de la escuela. 

o Una parte importante de los docentes no percibe la necesidad de cambiar los paradigmas 
docentes de STEM, porque no confían en nuevas metodologías y sus herramientas. 

o Los docentes trabajan por separado por departamentos, sin conocer bien el contenido de 
las diferentes disciplinas escolares. Esto impide un enfoque curricular integrado o trabajar 
holísticamente en el desarrollo de competencias, por ejemplo en proyectos. 

o Los programas CPD a veces no ofrecen cursos que incorporen enfoques pedagógicos 
innovadores a nuevos temas de STEM, ya que consideran que sólo los nuevos 
conocimientos son los más importantes. 

o Los enfoques por competencias a veces no coinciden con la organización del currículo, que 
generalmente se organiza por asignaturas, dividiendo el contenido en los diferentes 
componentes del STEM. 

o Diferentes niveles motivacionales en los docentes, que dificultan la posibilidad de introducir 
innovaciones STEM. 

o Falta de comunicación entre los profesores de la escuela. 
o Los docentes carecen de conocimientos sobre cuestiones como el género y STEM, la 

resolución de conflictos y la educación emocional, no sólo para el profesorado, sino también 
para los padres 

Debilidades 
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En general, las percepciones obtenidas durante el 

proceso de negociación permiten apoyar el 

argumento de que los nuevos documentos sobre 

políticas educativas proporcionan mucha más 

flexibilidad y autonomía en las decisiones de 

todos los grupos de interesados. Actualmente no 

sólo las universidades y los gobiernos regionales, 

sino también las instituciones científicas, las 

editoriales y las organizaciones no 

gubernamentales, pueden ofrecer cursos de 

formación a los docentes, que elevan el nivel de 

coincidencia en términos de temática de los cursos 

ofrecidos y la calidad de su diseño e 

implementación. Los docentes, se ven motivados 

por este marco de político en relación a mejorar 

su  trayectoria profesional y sus calificaciones 

profesionales, ya que necesitan obtener créditos 

de formación cada año. Se reconoce la 

participación activa en actividades de intercambio 

de experiencias –talleres, seminarios, clases 

abiertas, conferencias. Además, las escuelas 

pueden recibir un apoyo económico extra 

Amenazas 
o La rotación de profesorado de centros (dada a la baja estabilidad laboral) no favorece la 

continuidad de proyectos de colaboración e innovaciones en las escuelas. Por lo tanto, 
se reduce la motivación para iniciar proyectos de STEM innovadores. 

o La administración promueve programas de CPD, sin embargo no es obligatorio que el 
profesorado se inscriban. 

o Las instituciones educativas se muestran reacias a cambiar su funcionamiento y su 
organización. 

o Las familias carecen de participación en la vida escolar, probablemente porque la 
adolescencia es el momento cuando los estudiantes empiezan a querer ser más 
independientes. 

o Falta de liderazgo de la dirección de la escuela en la promoción de la innovación. 
o Falta de tiempo para matricularse en CPD en el calendario escolar, y a veces la formación 

se basa principalmente en asignaturas individuales. 
o Los profesorado carecen de confianza en la implementación de las innovaciones de 

STEM, a causa de la presión de los padres para obtener resultados rápidos. 

o Libertad para desarrollar sus propios planes de lecciones de acuerdo con el marco 
de educación y las regulaciones curriculares vigentes. Las leyes actuales lo 
permiten. 

o Las políticas educativas en consonancia con el desarrollo de enfoques por 
competencias. 

o Las políticas educativas podrían ser nutridas por los resultados y las herramientas 
que la investigación educativa aplicada proporcionan. 

o Libertad para que los docentes utilicen metodologías basadas en la investigación. 
o Motivación personal de los docentes para mejorar sus competencias basadas en 

CPD. 
o El profesorado STEM pueden enseñar una diversidad de asignaturas STEM. 

Fortalezas 

Oportunidades 
o Organización educativa flexible basada en la autonomía de las escuelas. Esto permite cierta 

libertad para la organización curricular, por ejemplo, definir los objetivos de aprendizaje 
por ciclo educativo, y no por curso. Esto permite alcanzar los objetivos a más largo plazo, 
por lo que el contenido STEM puede organizarse de forma diferente por curso. 

o Los centros educativos pueden proponer programas interdisciplinares, y luego recibir apoyo 
de la Administración en términos de formación de docentes y recursos. 

o Las familias pueden influir en la introducción de innovaciones STEM (robótica, etc.), que 
pueden incluirse, no sólo como actividades extracurriculares, sino dentro de los planes de 
estudios. 

o Hay centros de recursos, así como bancos de recursos.... pero sería necesario ofrecer más 
apoyo de capacitación. 

o La educación en formación de docentes permite la integración de contenidos provenientes 
de diferentes asignaturas STEM. 

o Tanto en la enseñanza secundaria como en la secundaria superior, existen temas específicos 
(trabajo de investigación de proyectos, proyecto de síntesis) que implican un enfoque más 
amplio de STEM y de la educación basada en investigación (IBL). 
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dedicado al desarrollo profesional de los docentes 

si presentan planes de formación. Sin embargo, la 

formación se realiza, mayoritariamente fuera del 

horario escolar, lo que limita en la práctica el 

impacto de la oferta. 

Como resultado del proceso de negociación entre 

lso diferentes participantes, se han identificado los 

siguientes factores críticos que afectan el 

formación de los docentes de STEM para el 

desarrollo de competencias en el país, que están 

relacionados con el contenido, la metodología, y la 

evaluación del aprendizaje profesional:  

 Los docentes carecen de formación sobre 

metodologías relacionadas con STEM y 

ejemplos de buenas prácticas. Para que el 

profesorado de STEM mejoren sus 

metodologías de enseñanza, el uso de 

recursos científicos abiertos, o la inclusión 

de temas relacionados con los aspectos 

socio-científicos que atraigan la atención 

de los estudiantes. Reclaman también 

cursos prácticos relacionados con el uso de 

los recursos digitales de STEM, y 

contenidos que buscan la 

interdisciplinaridad, para que puedan 

colaborar con otros colegas en el 

desarrollo de una visión más integrada de 

STEM, y como consecuencia, en el 

desarrollo de las competencias STEM de 

sus estudiantes. 

 

 Todos los grupos participantes estuvieron 

de acuerdo en la necesidad de la 

aplicación de métodos de enseñanza y 

aprendizaje activos en el aula. Se dedica 

especial atención, de nuevo, a los métodos 

de aprendizaje basados en la investigación 

y proyectos, que están surgiendo en las 

escuelas españolas, y son necesarios para 

el desarrollo de integrado de 

competencias de STEM. Para las disciplinas 

STEM, el profesorado necesita 

especialmente formación sobre cómo 

diseñar, gestionar y curar contenidos 

STEM que sean atractivos para los 

estudiantes. 

 

 La educación inclusiva es aún un reto para 

el profesorado español. Se discutió sobre 

los aspectos relacionado con STEM y los 

estereotipos de género, y se alcanzó un 

acuerdo sobre la inclusión de esta área 

para la formación de docentes 

 

 Trabajar con padres y otros actores 

interesados. El papel de las asociaciones 

de padres en la escuela es muy 

importante. Organizan actividades 

extracurriculares, muchas de ellas 

relacionadas con áreas STEM (como por 

ejemplo, robótica, jornadas de ciencias, 

etc.) . Además, el papel de los padres es 

también clave para romper los 

estereotipos sobre la ciencia entre sus 

hijos, y lo que es más importante entre las 

niñas. También son sensibles a la 

introducción de innovaciones y proyectos 

de aprendizaje (muchas veces con la 

intervención de centros científicos), ya que 

esto significa prestigio para la escuela y 

mejores resultados. 

 

 Según las modalidades de formación de los 

docentes, la opinión común es que existe 

una necesidad de desarrollo de las 

comunidades de práctica entre los 

docentes de STEM, algo que se puede 

hacer tanto presencialmente como 

virtualmente, especialmente teniendo en 

cuenta las limitaciones de los docentes en 

términos de programación y rutina diaria y 

distribución geográfica. 

 

 En relación a la metodología de 

formación, todos los participantes 

comparten su creencia de que la 

formación de los docentes debe basarse 

en los mismos métodos innovadores de 

aprendizaje que se espera que los 

docentes se apliquen en el aula. 
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 Respecto al sistema de evaluación, los 

participantes resaltaron la necesidad de 

adoptar el trabajo por proyectos como 

metodología de evaluación.  

Recomendaciones políticas para apoyar el 

desarrollo profesional del profesorado 

STEM para la acquisición de competencias 

En el curso del evento EASW se debatieron las 

cuestiones críticas sobre el aprendizaje profesional 

de los docentes de STEM para el desarrollo de 

competencias en España, con el fin de sugerir 

propuestas para mejorar el desarrollo profesional 

del profesorado STEM. El conocimiento obtenido a 

partir de este proceso facilitó la formulación de las 

recomendaciones del proyecto ELITe sobre cómo 

apoyar el aprendizaje de los profesorado de STEM 

españoles para el desarrollo de competencias. 

Las recomendaciones formuladas se estructuran 

en torno a dos ejes: el que se refiere a los 

problemas críticos emergentes en el aprendizaje 

profesional del profesorado STEM para el 

desarrollo de competencias, y el perteneciente a 

los niveles educativos sistémicos. 

Éstos se presentan a continuación:  

 

Recomendaciones sobre cuestiones 

críticas   

1 Promoción de estrategias docentes 
activas en las ofertas de formación del 
profesorado STEM: aprendizaje basado en 
la investigación & aprendizaje basado en 
proyectos  
 

           Este es un punto clave para cualquier curso 

de desarrollo profesional, así como la formación 

previa a la actividad profesional. Muchas veces el 

profesorado tiene materiales y recursos avanzados 

en la escuela; sin embargo, no aprovechan todas 

sus ventajas debido a no usar las metodologías de 

enseñanza adecuadas, como el aprendizaje basado 

en la investigación. El aprendizaje basado en 

proyectos también es imprescindible, ya que esta 

metodología se está volviendo muy popular, y una 

visión integrada de las competencias STEM hace 

imprescindible este enfoque. 

 

2 Educación inclusiva/tratar la 
diversidad en la educación como una 
prioridad para las provisiones de 
formación de docentes 

              El tratamiento de la diversidad en la 

educación se considera un punto clave, que en el 

caso del género ya ha sido identificado por las 

autoridades educativas. Parece entonces que 

apoyar la formación en este tema coincide con esta 

prioridad nacional y regional. También hay interés 

en utilizar estrategias de personalización del 

aprendizaje para abordar las diferencias en 

términos de aprendizaje. 

3 Enfoque en temas relacionados con 
aspectos socio-científicos para el 
aprendizaje de STEM  
 

              Este enfoque ha sido identificado por los 

expertos como una buena estrategia para atraer a 

los estudiantes a la ciencia. El uso, por ejemplo, de 

la ciencia en las noticias, las controversias 

científicas, etc. Para luchar contra la falta de 

interés en STEM, introducir temáticas y noticias 

muy actuales desarrollan un punto de vista de un 

contenido que va más allá del aula, pero ligado al 

currículum. 

4 Mejora de las capacidades de los 
docentes para trabajar con recursos 
digitales  
 

              Los recursos digitales abiertos de STEM han 

sido identificados como una buena ayuda para el 

profesorado que diseñan actividades STEM. El uso 

de recursos diseñados significan una buena 

manera de empezar con este tipo de recursos 

digitales, ya que muchos docentes piden formas 

sencillas de introducir prácticas innovadoras. Para 

aquellos más activos, la adaptación o el diseño de 

recursos basados en estos ejemplos también son 

útiles para mejorar el interés de los estudiantes, y 

por lo tanto, sus competencias. Los docentes 
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necesitarían ejemplos de buenas prácticas a este 

respecto. 

5 La escuela como una comunidad de 
aprendizaje facilita el aprendizaje 
STEM en la escuela   

             En algunas escuelas, profesorado y padres 

trabajan juntos en muchos aspectos relacionados 

con STEM, desde actividades extracurriculares 

hasta la organización de ferias de ciencia y otros 

eventos. Sin embargo, muchos del profesorado 

carecen de habilidades para trabajar con las 

asociaciones de padres en la preparación de 

estrategias y ejemplos de buenas prácticas de las 

actividades de STEM en las escuelas. Acercarse a 

STEM en colaboración con los centros científicos, y 

los museos de ciencias y otras instituciones locales, 

ha sido identificado como de gran importancia 

para apoyar a STEM en las escuelas, y a los cursos 

de CPD para profesorado. 

 

6 Modernización de la metodología de 
formación y enfoques de evaluación 
en los planes de formación docente  
 

         La formación de los docentes debe basarse en 

los mismos métodos de aprendizaje innovadores 

que se espera que los docentes apliquen en el aula. 

Se considere el trabajo por proyectos como un 

método de evaluación de formación. 

 

Recomendaciones relativas a los niveles 

educativos sistémicos 

Nivel de políticas  

 La administración debe colaborar con 

otras instituciones para proporcionar 

trayectorias variadas y realistas de 

formación de profesorado STEM, 

incluyendo la formación en línea.  

 Los investigadores en el área de STEM 

deben participar en los planes 

institucionales, proporcionando 

asesoramiento en contenidos y 

metodología, así como en la evaluación de 

impacto de los programas STEM. 

 Del mismo modo, los gestores de políticas 

para los planes de introducción de la 

innovación STEM, necesitan coordinarse 

con todos los actores clave, como por 

ejemplo las universidades (como 

proveedores de formación inicial y en 

servicio), centros científicos, editoriales, u 

otras instituciones, profesionales, 

involucrados en la formación STEM. 

_________________________________________ 

Nivel de mediadores políticos  

 El horario de los docentes debe ser 

organizado teniendo en cuenta el tiempo y 

el espacio necesario para que los que 

imparten diferentes disciplinas (pero con 

los mismos alumnos) puedan trabajar 

juntos en la organización de actividades IBL 

(e.g. por proyectos interdisciplinares). 

 Sería muy importante que los 

administradores de los centros apoyasen 

la introducción de la metodología de 

aprendizaje por indagación en el programa 

de estudio, ajustando y/o adaptando los 

objetivos de aprendizaje a las etapas 

necesarias para implementar STEM de esta 

manera (considerando la flexibilidad del 

local currículos). 
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 La dirección de los centros debería 

promover la comunicación entre 

profesorado y los padres sobre el potencial 

y los beneficios de las metodologías 

innovadoras (e.g. IBL) para la educación 

STEM. 

 Los docentes necesitan más oportunidades 

de formación en el puesto de trabajo. 

Dadas las limitaciones del horario, la 

formación en línea del profesor (o una 

combinación de en línea y presencial) sería 

una solución en muchos casos.  
 

Nivel de prácticas  
 El profesor necesita más apoyo para 

diseñar e implementar las actividades de 

IBL en la clase. 

 El profesorado necesitan dominar la 

metodología IBL, para poder sentirse 

seguros de implementar las actividades de 

IBL en su clase. 

 Para los profesores principiantes, el acceso 

a una base de datos digital con buenos 

recursos y unidades de aprendizaje puede 

facilitar empezar con tareas STEM, su 

diseño y la implementación. Estos recursos 

deben ser innovadores, combinando 

contenido tradicional y los temas actuales 

de STEM para incrementar el interés de los 

estudiantes por la ciencia. 

 Los profesores requieren pensar STEM de 

una manera más integrada, luego ir más 

allá de los temas tradicionales y combinar 

los contenidos a través del aprendizaje 

basado en proyectos. Esto requiere 

muchas veces obtener el apoyo de las 

familias, reduciendo su ansiedad frente a 

los resultados de aprendizaje de la 

innovación. 

________________________________________ 

Las recomendaciones anteriores tienen por objeto 

proporcionar una base para el establecimiento de 

un proceso dialógico entre la política, la mediación 

de políticas y la práctica, hacia un enfoque 

renovado y un currículo para el aprendizaje 

profesional de STEM

learning-in-teaching.eu   
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