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1. Introduction 
 
Within the Erasmus+ Project European Network of STEM Professional Development Centres, partners 
from 14 organisations, who were involved in STEM Professional Development (PD) activities all over 
Europe, worked on this ready-to-use guide of quality criteria in STEM PD. This guide aims at supporting 
STEM PD providers in reflecting on and further developing their work. 
 
This guide follows a core premise: It should be ready-to-use. Thus, it should be both (a) easy to apply 
in daily STEM PD contexts and (b) challenging to initiate reflection about and beyond STEM PD. 
 
This guide is not just a review of literature on a theoretical level (even though this was the base for the 
selection of the quality criteria). Moreover, it also presents concrete examples illustrating its 
theoretical content. Thus, this guide also provides Network partners’ practical experiences regarding 
success and challenges in providing STEM PD. 
 
The guide is explicitly not offering the only way to successful STEM PD. Rather, it offers opportunities 
for reflection. In particular, it aims to set an impulse to reflect on relevant criteria regarding STEM PD 
on a high quality level.  
 
The quality criteria presented in this guide are based on literature and web research, as well as on data 
collected from group discussion within the European Network of STEM Professional Development 
Centres. Since this guide aims at linking theory and practice, the provided quality criteria went through 
internal discussion and review processes and have been adapted during several network meetings 
according to the experts’ knowledge and experience.  
 
Within this guide, quality criteria are divided into two main categories, namely regarding PD centres 
and PD offers. 
 
Within the category PD centre, quality criteria refer to the levels of philosophy, learning organization, 
resources, cooperation, and evaluation. On each of these levels, several questions can be discussed. 
For example: What does it mean for a PD centre to be a learning organization? What vision leads the 
PD centres’ aims and actions? How can methods of evaluation improve the PD centres’ practices?  
 
Within the category PD offer, quality criteria refer to the levels of competence, methods and 
sustainability. On the first level, STEM competences and relevant phases of PD offers are in the focus. 
The methods level encompasses questions about participants’ needs and concrete didactical methods. 
Issues of long-term impact and participants’ empowerment are provided within the sustainability level. 
 
In day-to-day practice, it might be challenging to fulfil each of these quality criteria. However, reflecting 
on relevant quality criteria on both theoretical and practical level can support the development of high 
quality STEM PD. This guide aims at supporting these practices and reflections.  
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2. PD Centre 
 
PD centre quality criteria refer to the levels of philosophy, learning organization, resources, 
cooperation, and evaluation. 
 

2.1. Philosophy 
 
High quality PD centres are able to influence the professionalization and practice of STEM teaching. 
Thus, high quality PD centres explicitly provide their philosophy. A clear and transparent philosophy 
statement takes core issues into account, for example: 
 

¶ What is the PD centres’ STEM identity? For example: interdisciplinarity, scientific inquiry 
and connection with real life. 

¶ What does the PD centre want to achieve in teacher PD? For example: teachers becoming 
experts in their everyday teaching. 

¶ What educational standards and requirements does the PD centre follow? For example, 
going in line with national teacher training standards.  

¶ What kind of teachers’ professionalization is aimed at? For example: teachers need to 
improve their competencies in STEM education, by changing their attitudes, improving 
their skills and broaden their knowledge.  
 

High quality PD centres’ philosophy is reflected by their respective STEM PD curriculum. By developing 
each curriculum, PD centres highlight and prioritize their respective philosophy. This includes for 
example: 
 

¶ Balancing theory and practice to support teachers’ learning. 

¶ Addressing many and diverse aspects of teachers’ competencies and experiences. 

¶ Being contextual and flexible (e.g., addressing the needs of teachers, students, industry 
and business). 

¶ Providing structured and progressive content. 

¶ Meeting different expectations of stakeholder (e.g. students, teachers, PD providers). 

¶ Having a research-based background. 

¶ Using different learning strategies (e.g., learning from experience, learning from experts). 
 

2.2. Learning Organization 
 
High quality PD centres constantly reflect and enhance the way they work; they act as learning 
organizations, which are open to innovations, continuous learning and improvement. PD centres aim 
at good balance between being providers of relevant knowledge and being open and flexible learners 
themselves. In this way, PD centres ensure two-way communication: developing knowledge as well as 
integrating experiences and ideas from outside. As learning organisations, PD centres analyse and react 
on STEM teachers’ and schools’ needs and challenges. They adapt themselves according to constantly 
changing contexts. 
Developments of high quality PD centres are evidence-based and informed by national and 
international developments and practices. Communication and cooperation with relevant 
environments are crucial to ensure high quality STEM PD.   
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As a learning organization, PD centres in particular provide the following features:  
 

¶ providing resources for critically reflecting on PD centres‘ development; 

¶ solving problems (e.g., regarding content or organisational issues) systematically; 

¶ experimenting with new approaches; 

¶ learning from experience; 

¶ learning from others (partners and target groups); 

¶ transferring and communicating knowledge. 
 

2.3. Resources 
 
For high quality PD centres, it is crucial to have relevant resources. In particular, professional teacher 
educators demonstrate positive attitudes towards their work, have social-emotional skills and high 
standards of professional ethics. Expertise in STEM field and didactics, as well as adult education is of 
great importance. Teacher educators have a clear vision of their work, and use it as a benchmark to 
reflect on the outcomes of their work and identify the needs for further professional development. PD 
centres support such culture of reflective learning. 
 
High quality PD centres are able to provide STEM specific materials like 
  

¶ guidelines (e.g., general information about the structure, content and aims of PD offers; 
or specific information about the structure, content and aims of certain materials) 

¶ learning environments (e.g., for teachers, including information concerning added value, 
target group, didactical comments, aso.; or for PD providers, including information 
concerning theoretical models, empirical background, aso.) 

¶ tools and equipment (e.g. technical equipment, rooms, software, aso.) 
 

2.4. Cooperation 
 
High quality PD centres ensure cooperation and learning possibilities both within and beyond the 
centre. They cooperate with partners (university, industry, business, NGO, etc.) to raise awareness 
regarding STEM issues and knowledge, in particular in connection with real life situations and 
applications. Networking with other STEM PD centres (internationally or nationally) testifies the 
centres’ openness to different perspectives and innovations; in particular, the exchange of knowledge 
and experiences between PD centres creates learning opportunities for each PD centre and fosters 
further development.   
 
High quality PD centres stimulate and foster cooperation between participants (e.g., teachers, 
principals, aso.). Moreover, they support and encourage participants’ professional networking with 
relevant environments. By providing rich opportunities for collaborative reflection and discussion (e.g., 
of teachers’ practice, students’ work, or other artefacts), high quality STEM PD empowers and 
encourages participants to collaborate in learning, which represents a core feature of effective learning 
and development processes.  
 
High quality PD centres create opportunities where relevant stakeholders (e.g. schools, policy, 
teachers, academia, …) can meet and exchange knowledge and expertise. 
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2.5. Evaluation  
 
Evaluation is connected to processes of improvement. High quality PD centres systematically assess 
their outcomes and impact, using by evaluation tools and differentiating various levels; for example: 
 

¶ Specific feedback: PD centres get detailed feedback regarding specific PD offers by using 
practical instruments and methods (e.g. surveys or interviews). Evaluation’s findings and 
insights inform further development and improvement of specific PD offers. 

¶ General feedback: PD centres get sophisticated feedback regarding their general offers. 
Typically, these evaluations include both qualitative and quantitative methods as well as 
triangulation (e.g. during conferences or fairs) to get reliable and valid data.  

 
To support evaluation processes, high quality PD centres develop and offer various ready-to-use 
instruments and methods that focus on different aspects. Since high quality PD centres are interested 
in further developing their practice, they come with an intrinsic motivation to evaluate their work. 
Evaluation delivers valuable insights to systematically improve positive effects of PD offers.  
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3. PD Offer  
 
PD offer quality criteria refer to the levels of competence, methods and sustainability. 

 
3.1. Competence 

 
High quality PD offers take into account and foster the development of various levels of STEM 
competence. It develops a holistic understanding of STEM, makes connections between STEM specific 
subjects and other disciplines and helps to strengthen scientific inquiry application in the classroom. 
Thus, it focuses on core elements of STEM competence, like:  
 

¶ STEM attitudes (STEM awareness and holistic understanding of STEM. For example, talking 
about the need to bridge research-practice gap; strengthening connections and synergies 
between science, creativity, entrepreneurship and innovations; allowing teachers to deal 
with real situations to illustrate effective science teaching). 

¶ STEM skills (Scientific inquiry and its applications in teaching practice; the use and 
application of ICT in teaching. For example, investigating phenomena that can be studied 
scientifically, interpreting results, and making conclusions). 

¶ STEM knowledge (STEM specific subject knowledge and interdisciplinary knowledge. For 
example, addressing issues, events, problems, or topics significant in science; introducing 
teachers to scientific literature, media, and technological resources). 

 
High quality PD offers provide a mixture of different phases: input, application, and reflection. Thus, 
PD offers combine seminar phases with learning on-job at school. In particular, they provide input on 
relevant topics, participants are able to implement this input in their daily work, and teachers reflect 
their professional competencies and beliefs. Here, opportunities for exchange with colleagues as well 
as feedback from the teacher educators and colleagues are essential. In particular, teacher tandems 
(colleagues from the same school, who jointly use a PD offer) enable mutual support and feedback, 
which fosters the development of competencies. This leads to a virtuous circle of action and reflection, 
which makes PD offers relevant for teaching practice. 
High quality PD means long-term (for months or even years) involvement of participants; short-term 
(or even one-day) events do rather not fulfil core characteristics of high quality PD, like for example 
overarching goals, clear structures, supportive learning environments, effective management, 
cognitive and affective activation. 
 

3.2. Methods 
 
High quality PD offers are driven by the idea of STEM capacity building. Methods used in PD offers 
address core STEM competence elements (e.g. knowledge, skills and attitudes). For example: 
 

¶ Methods to raise awareness could be collaborative and collegial learning; reflection; 
experiential learning. 

¶ Methods to improve skills could be inquiry driven; hands-on; practical analysis and 
application. 

¶ Methods to strengthen knowledge should aim to deliver theoretic content on any (or few) 
STEM subjects. 

 
High quality PD offers are sensitive to and take into account participants’ needs. This allows 
participants to be involved as active learners and co-constructors of PD’s impact and success. For 
example, participants are asked to provide their expectations and expertise before running a course; 
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this enables PD offers to balance participants’ and PD offers’ needs, aims, motivations, and 
possibilities. 
 
High quality PD offers chose and use didactical methods which match both participants’ and PD offers’ 
requirements. This includes, for example, providing not only ready-to-use materials (which can be 
implemented in participants’ practice) but also stimuli for reflecting critically analysing this practice.  
  
High quality PD offers create and maintain a productive working atmosphere, which is characterized 
by mutual respect, valuing of expertise, shared visions, and continuous evaluation.  
 

3.3. Sustainability  
 
High quality PD offers focus on the question how to foster transfer from PD into participants’ everyday 
work. In particular, long-term and sustainable impact is of importance. If participants are involved in 
the conception and implementation of the PD offers, they can develop an affective relationship 
towards the programme by developing ownership of the proposed change; thus, they can be 
empowered to influence their own development process.  
 
High quality PD offers prepare and support participants to serve in leadership roles. An inquiry stance, 
taken by both providers and participants, fosters the sustainability of impact: If teachers understand 
their role as learners in their own teaching process, they can reflect and improve their practice. This is 
particularly the case for teacher tandems or teams (colleagues from the same school). 
 
High quality PD offers strengthen connections and use synergies between STEM education, 
entrepreneurship, and innovation, with the aim to foster long-term links and connections with beyond-
school environments and real life situations. 
 
High quality PD offers empower teachers to become fully capable and self-efficient educational 
content creators, who can foster effective learning of students in the classroom or other learning 
environments. PD offers encourage and support teachers to create long-term action plans (if possible, 
in cooperation with their respective school’s staff and administration). 
 
For example, a possible way to foster PD offers’ sustainability is to initiate networks: Community 
building and networking represent central factors fostering long-term transfer and supporting 
sustainable impact. In particular, providing rich opportunities for collaborative reflection and 
discussion represent core features of effective change processes. 
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4. Summary  
 
High quality PD centres  
 

¶ explicitly provide their philosophy, 

¶ constantly reflect and enhance the way they work, 

¶ are evidence-based and informed by national and international developments and 
practices, 

¶ have relevant resources, 

¶ ensure cooperation and learning possibilities both within and beyond the centre, 

¶ systematically assess their outcomes and impact. 
 
High quality PD offers  
 

¶ take into account and foster the development of various levels of STEM competence, 

¶ provide a mixture of different phases: input, application, and reflection, 

¶ provide long-term involvement of participants, 

¶ address core STEM competence elements (e.g., knowledge, skills and attitudes),  

¶ are sensitive to and take into account participants’ needs, 

¶ focus on the question how to foster transfer from PD into participants’ everyday work. 
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5. Checklists 
 
This section provides two checklists, which can be used to evaluate the quality of STEM Professional 
Development. In particular, the ready-to-use guide’s quality criteria are used.  
 
 

5.1. Checklist PD Centre 
 

 
strongly 
agree 

agree disagree 
strongly 
disagree 

The PD centre explicitly provides its philosophy. 
 

    

The PD centre constantly reflects and enhances the 
way it works. 

    

The PD centre is evidence-based and informed by 
national and international developments and 
practices. 

    

The PD centre has relevant resources. 
 

    

The PD centre ensures cooperation and learning 
possibilities both within and beyond the centre. 

    

The PD centre systematically assesses its outcomes 
and impact. 

    

 

5.2. Checklist PD Offer 
 

 
strongly 
agree 

agree disagree 
strongly 
disagree 

The PD offer takes into account and fosters the 
development of various levels of STEM 
competence. 

    

The PD offer provides a mixture of different 
phases: input, application, and reflection. 

    

The PD offer provides long-term involvement of 
participants. 

    

The PD offer addresses core STEM competence 
elements (e.g., knowledge, skills and attitudes).  

    

The PD offer is sensitive to and takes into account 
participants’ needs. 

    

The PD offer focuses on the question how to foster 
transfer from PD into participants’ everyday work. 
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6. Examples 
 

The following section provides examples of European STEM professional development. In particular, 
these examples illustrate various quality criteria on different levels (presented above). 
 

6.1. Level: PD Centre – Philosophy 
 

6.1.1. DZLM  
 
The German Center for Mathematics Teacher Education (DZLM) defines its philosophy described as 
follows: „To accompany mathematics teachers during their whole career. The continuous professional 
development (CPD) courses are following a competence framework and design guidelines according 
to the latest research results in teacher education. Also, comparable concepts for the support and to 
secure early education in mathematics are developed. These concepts result in CPD courses for 
kindergarten and elementary educators.“ So the philosophy of the DZLM is very broad – they want to 
support mathematics teachers during their whole work life. This support is understood as a continuous 
process, so that teachers can further develop their skills, abilities, beliefs, ... during the whole period 
of time. To fulfil this enormous task, they developed a competence framework for Professional 
Development in mathematics which covers all relevant aspects and defines the characteristics of 
teacher Professional Development in mathematics. 
 

6.1.2. T3 Europe 
 
T3 Europe (Teachers Teaching with Technology, which was started by Frank Demanna and Bert Waits 
in 1986) states, that its Philosophy is exemplified by a quote from Bert Waits in 2000, 
 

Some Knowledge & Skills become more important because technology requires it.  
 
Some Knowledge & Skills become less important because technology replaces it.  
 
Some Knowledge & Skills become possible because technology allows it. 

 

6.2. Level: PD Centre – Learning Organization 
 

6.2.1. INTEF MOOC 
 
INTEF MOOC is a new Teacher Training model more focused on the development of competences, 
especially those related to collaboration through the net, management of autonomous learning and 
participation in educational communities. This new model of Teacher Training offered by INTEF intends 
to develop massive training processes based on open and social learning through activities that 
generate interaction, aggregated production, shared knowledge and the building of professional 
networks. In this sense, the MOOC experience presented here is designed as a social event for teachers 
who wish to share their learning experience. 
 
The design of every MOOC created by INTEF will allow to achieve the objectives initially planned 
through a combination of tasks, activities and contents to be addressed in an established time frame. 
The goal of INTEF MOOC is for every user to be able to develop self-sufficiency regarding digital 
environments, connect with professional communities and generate and share valuable content for 
his or her own community regarding the different topics covered in each MOOC. 
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Some courses in the context of this project: 
 
“Teaching and assessment in mathematical, scientific and technological competence” – 
http://mooc.educalab.es/courses/INTEF/INTEF1510/2015_ED1/about   
 

6.2.2. INTEF SPOOC 
 
INTEF SPOOC is a Teacher Training model that follows the same features of the MOOC courses. In this 
case, each SPOOC has an educational design that allows participants reach, at their own pace, the goals 
stated and improve their digital skills. Due to the fact that the courses have no time limit once they are 
offered, the participants can organize their own learning experience, which results in developing their 
autonomy in a digital context. 
 
Some courses in the context of this project: 
 
“Teaching and assessment in mathematical, scientific and technological competence” - 
http://spooc.educalab.es/courses/course-v1:SPOOC-INTEF+SPOOC01+2017_01/about 
 

6.2.3. Lithuanian Education Development Centre EDC 
 
An example of the Lithuanian Education Development Centre EDC as a learning organization is the 
transferability of ideas and experiences from international projects to other EDC initiatives. EDC 
participated in international STEM education promotion project “MARCH - Make Science Real in 
Schools”. The project gave an understanding and knowledge for EDC as an institution about the 
philosophy of STEM and teaching approaches across Europe. These ideas formed a basis (“building 
blocks”) for new international STEM focused projects initiated by EDC such as: “STEM capacity 
building”, “Innovative teacher – motivated student: Collaborative problem solving”. It also was one of 
the factors, which contributed to inclusion of innovative PD activities (short-term and long-term 
internships) for STEM teachers into the national project “Development of In-service Teachers‘ Training 
and Retraining System (Phase III)”. Last, but not the least, insights on STEM teaching practices from 
“MARCH” were particularly useful when EDC was developing the concept of “Discovery laboratories”, 
which aims to promote STEAM education through interactive, hands-on workshops for students and 
teachers. “Discovery laboratories” were realized in the annual national exhibition “School”, which is 
organized by EDC since 2011. 
 
You can read more about the projects referred in example: 
 

• MARCH, https://www.sciencemarch.eu/   
• STEM capacity building, http://www.upc.smm.lt/projektai/ka2/about.php   
• Innovative teacher – motivated student: Collaborative problem solving, 

http://www.upc.smm.lt/projektai/inovatyvus/apie.php   
• Development of In-service Teachers‘ Training and Retraining System (Phase III), 

http://www.upc.smm.lt/projektai/pkt3/english.php  
• Exhibition “School”, https://www.parodamokykla.lt/english/    

 
 
 
 
 
 

http://mooc.educalab.es/courses/INTEF/INTEF1510/2015_ED1/about
http://spooc.educalab.es/courses/course-v1:SPOOC-INTEF+SPOOC01+2017_01/about
https://www.sciencemarch.eu/
http://www.upc.smm.lt/projektai/ka2/about.php
http://www.upc.smm.lt/projektai/inovatyvus/apie.php
http://www.upc.smm.lt/projektai/pkt3/english.php
https://www.parodamokykla.lt/english/
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6.2.4. STEM PD Net 
 
STEM PD Net – A Capacity Building Evaluation Design was developed to monitor learning process in 
STEM PD Net.  
 
STEM PD Net assumes that  

‘Improving science education was and is an issue in educational policy in many European 
countries and worldwide for a couple of years already. High quality science teaching applied 
by those engaging in science education, formal and informal settings alike, is essential for 
effective student learning’ (Osborne & Dillon, 2008).  

 
The Rocard Report (2007) suggests that ‘teachers are key players in the renewal of science education. 
Among others, being part of a network allows them to improve the quality of their teaching and 
supports their motivation´ (p. 14).  
However, the European education system is a tremendously complex, heterogeneous and cultural 
diverse system. Therefore, acting on different system-levels, not only on the teachers’ level, is needed 
to achieve substantial and sustainable improvement (Kapelari, 2015).  
 
The STEM PD Net project therefore aims for integrating at least 4 system-levels   
• Level 1: STEM teachers participating in PD courses (individual)   
• Level 2: the group of STEM-teacher educators working in a PD-Centre (regional) 
• Level 3: the collective of PD centres united in national networks (national) 
• Level 4: the collective of PD centres participating in an international network of PD centres. 
 
The following pages will give insight into the potential impact an international Network of PD centres 
(Level 4) may have on participant’s individual and organisational development. 
In reference to the STEM PD Net project-proposal, capacity building across network members is 
envisaged. 
 

‘Across Europe we can currently observe a trend of setting up specialized STEM PD centres. 
These are key actors in their context with a role in leveraging PD quality and delivery. At the 
same time there is currently a deficit of conceptual materials and a lack of exchange of such 
PD centres which both would guarantee the delivery of PD according to latest standards and 
the highest quality. Therefore, STEM-PD net supports PD centres in their organizational and 
staff development by engaging them in mutual learning and by developing important 
guidelines and materials” (STEM PD Net project Proposal abstract p.3). 

 
The STEM PD network values the innovative potential of a heterogeneous group. Multifaceted 
knowledge, experience and creativity were contributed through scientists, education researchers, 
teachers and others who joined in and constituted this multicultural group.  
 
Building on the ‘Model of Knowledge Creation’ (Nonaka & Takeuchi, 1995), STEM PD Net explicitly 
values both stages of knowledge which are the ’tacit’ and the ‘explicit’. Explicit knowledge is easy to 
articulate and to express formally in clear terms whereas tacit knowledge is embedded in individual 
experience, involves personal beliefs, perspectives and values.  
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Fig.1. Ikujiro Nonaka and Hirotaka Takeuchi’s knowledge Spiral Model published in: The Knowledge 
Creation Company (1995). 
 
A creative knowledge development process is an ascending process of learning from the individual 
level to the group and organizational level and finally between organizations. The dynamics can be 
explained by an interaction between tacit and explicit knowledge about teaching and is available in the 
consortium as well as through collectively dealing with research and practice based literature made 
accessible by consortium partners (Kapelari, 2015).  
 
STEM-PD Net learning in a nutshell 
 
Methodology 
 
To learn more about STEM PD Net partners individual and organisational development, partners hand 
in learning diaries and/or filled in a questionnaire after the 4th meeting in Madrid (December 2017).  
 
Results 
 
Qualitative content analysis shows that the quality of this particular learning environment, individual 
and organization experience as well as national and international recognition are most attractive for 
partner organisations when it comes to engaging in this international network for STEM PD providers.  
 

National and international recognition 
“For our institution, I think, the possibility to be part of such project –among other STEM focused 
projects we are involved in – is a good opportunity to gain a stronger floor and to strengthen 
intellectual capital in policy debates”. It is a national and international prestige and an opportunity to 
improve and depend the knowledge about how to teach STEM and to educate STEM teachers at its 
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best.  However, already established links to some STEM PD network partners and positive experiences 
working together in former projects have made the decision easier to engage in this network.  
 

Sharing and Learning from and with each other 
A professional attitude toward promoting STEM education on a national and European level, a special 
openness to get involved in something new as well as a positive approach to learning from and with 
each other are typical for individuals representing partner organisations in STEM PD Net. ‘Sharing 
knowledge and learning from each other are core to [individuals] daily work’ as well as a ‘highly 
regarded interest of the institute’. The multifaceted knowledge and experience is valued and specific 
roles are explicitly highlighted. Participating schools for example experience themselves ‘useful in 
clarifying the real environment in school’. Other partners highlight their long lasting experience in the 
field and yet others consider their organisation less experienced in the field of international 
cooperation’s and thus value the opportunity to learn from those who are in business for a long time 
already. While applying research and consulting research literature as a source of knowledge and 
learning takes a back seat, learning in the tacit area of socialization (see Fig.1.) is valued. All partners 
describe the incentives of a network with attributes in the area of socialization, such as sharing 
experience, observing, brainstorming, talking about etc.. ‘How to get the knowledge of meetings [tacit 
knowledge] into practices [explicit knowledge]’ is a matter of concern not only in STEM PD Net but in 
any collaborative and individual learning process. IOs are envisaged to make this knowledge explicit. 
Partners assume that learning is also linked to developing IOs collaboratively amongst participants. IOs 
are therefore expected to be useful for ‘our institutes’ further development’ and a ‘great resource for 
teachers’.  
 
 Quality of the Learning environment 
Face-to-face meetings provide high quality learning experiences, particularly in terms of ‘interacting 
social with it other’ (Socialisation, s. Fig.1). During site visits partners observe how other PD-centres 
are organized and how similar or different challenges are the hosting organisation faces. New ideas 
pop up and sometimes one ‘realizes that institutions do many initiatives but still lack knowledge and 
awareness of each other’s contributions to teacher development’. Individual learning experiences are 
manifold and range from broadening the horizon such as ‘appreciating the quality of learning outside 
the classroom’ up to value the ‘good side of your own institution’ explicitly. When network partners 
remember deep and long lasting learning experiences they link those to face-to-face meetings, 
discussions and presentations.  Learning is often socially embedded and the network is appreciated as 
being ‘very communicative and there is a good exchange at meetings’. Consortium meetings are also 
a source of experiencing ‘good teaching ideas and examples of good practices’ when it comes to 
engaging partners in ‘various interactive sharing activities during the project-related seminars and 
workshops’. Some of those ideas are “imitated” (fig.1) and shortly thereafter used in newly designed 
teacher training courses.  
 
 Challenges for learning 
Although face-to-face meetings are most effective in sharing and learning from each other, funding 
regulations are considered an obstacle to realize the full potential of the project.  As learning in face-
to-face meetings is predominately tacit, participants feel a need that ‘it would be nice and useful to 
bring more colleagues or colleagues from particular departments to project meetings and give them 
the opportunity to contribute to live discussions with their expertise’. Precisely because STEM PD Net 
values the diversity of its partner organisations’ experience, the challenge that appears when acting in 
the field of combining, sorting and categorizing knowledge (Combination fig.1). On one hand, ‘diversity 
is very fruitful for mutual learning. However, I learned that this also might lead to rather superficial 
discussions and basic formulations in written products’. Cultural diversity and the fact that most 
network partners talk and write in a second or third language may strengthen this perception. During 
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a process of creating new knowledge through interaction and conversion between tacit and explicit 
knowledge, as suggested in Nonaka and Takeuchi’s model (s. Fig 1), language is considered not 
important during a phase of socialization. However, it become more important as soon as 
externalization and combination of knowledge is in demand.  
 
Conclusion 
 
Knowledge management (KM) is the process of creating, sharing, using and managing the knowledge 
and information of organisations (Girard & Girard, 2015). Dyck and colleagues (2005) argue that 
‘organisational learning [and as such capacity building] begins with cognitive processes of individuals 
and is enhanced and preserved by organisational processes (p. 388). It is necessary to understand the 
process through which individual learning advances organisational learning and to address the role 
individual knowledge and memory plays in the process through which individual learning becomes 
embedded in the organisations’ memory and in its structures.  How learning is expected to take place, 
what is valued as important and what is assumed to be ‘good teaching’ to address diversity in the STEM 
classroom is not only a matter of each individual STEM PD Net consortium members’ understanding. 
It is influenced by organisational traditions, knowledge and experience accumulated over time. This 
may or may not be recognized or valued explicitly.  
Thus, STEM PD Net learning can only be fully understood by taking all IOs produced by this network 
into consideration as those visualize explicit STEM PD Net knowledge. In addition, we consider Nonaka 
and Takeuchi’s (1995) approach to KM fruitful to show that knowledge is also embedded in practice 
(tacit) and often shared implicitly. By the end of December 2017, in the middle of the project, all 
partners have experienced phases of socialization, which are characterized by sharing knowledge, 
which lies predominately in people’s brains during face-to-face meetings. Therefore, all network 
members rate these opportunities most effective for learning. Externalization adds a visible aspect to 
tacit knowledge and converts it to explicit knowledge. Partners did this in group discussions, workshops 
and presentations. Again, face-to-face settings are predominately mentioned as learning 
environments fruitful for this exchange. Online-Sessions and textual production for IO-deliverables are 
occasionally mentioned. Combination of knowledge happens whenever new knowledge is created and 
combined and finally IOs are produced as a joint venture. Also some network members have changed 
‘priority lines’ or ‘run STEM PD Net programs’ at their organisation already, internalization will be 
reached predominately after the STEM PD Net has published its IOS and the project will reach its goals. 
Internalization converts or integrates shared and individual experience and knowledge into individual 
mental models of people working in STEM PD Net centres all over Europe. Only then, employees when 
delivering STEM PD courses to teachers, will use internalized STEM PD Net knowledge. IOs and science 
education literature are considered useful by some partners to support this internalization process. 
However, most partners value individual practical experience as a major catalyst for organizational 
development. Employees as well as the particular culture practiced in each centre is expected to 
reframe this knowledge within their own existing tacit knowledge. Thus, it is most important to pursue 
exchange in national and international networks. The International Centre for STEM Education (ICSE), 
recently founded at the University of Education Freiburg, Germany, might be one platform where this 
will happen in the future. 
 
References:  
Kapelari, S. (2015). Garden Learning. A Study on European Botanic Gardens Collaborative Learning 
Processes. Ubiquity Press, London, UK.  
Nonaka, I., & Takeuchi, H. (1995), The Knowledge-Creating Company, Oxford University Press, New 
York, NY. 
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6.3. Level: PD Centre – Resources 
 

6.3.1. eXeLearning project 
 
eXeLearning is an authoring tool conceived to create educational resources. Its development is 
coordinated in Spain by CeDeC (National Organization for Curricular Development in Non-proprietary 
Systems). The materials created with eXeLearning can be exported to any other format (scorm, epub, 
html, lms) and are available to the whole educational community according to the guidelines 
established by the UNESCO in its Paris OER Declaration. Exe is a tool that can be used not only by 
teachers, but also by students. 
 
For further information: exelearning.net project web: http://exelearning.net  

 

6.3.2. EDIA project 
 
The EDIA Project (whose initials stand for Educational, Digital, Innovative and Open) fosters the 
creation of educational transformation dynamics that improve students' potential and their results in 
national and international assessment tests. Its core idea is the publication, dissemination and 
experimentation of Open Educational Resources in the classroom. These resources are based on 
methodologies such as PBL or Flipped classroom. 
 
EDIA project repository: http://cedec.educalab.es/es/descargade-contenidos  

 
Resource samples: 
 

• Maths in secondary education: http://cedec.educalab.es/es/rea-matematicas   
• Science in secondary education: http://cedec.educalab.es/es/ccnn/1640-reaciencassec   
• Technology, Maths and Science in Primary education. 

http://descargas.pntic.mec.es/cedec/proyectoedia/reaprimaria/Todo_se_mueve/contenidos/  
• http://descargas.pntic.mec.es/cedec/proyectoedia/reaprimaria/gps/contenidos  

 

6.3.3. PROCOMÚN 
 
Space for educational and learning uses, mainly by the teaching community and students, but also by 
the general public. Everyone will be able to search, consult and download learning resources in 
different formats. It is concreted in a web space that integrates learning objects and teaching 
experiences constituting an intelligent, social and distributed network. 
 
In the Procomún Space is the Open Educational Resources repository (REA) created by the Spanish 
Ministry of Education, Culture and Sport (MECD) and the Autonomous Regions, in which the 
educational community can find and create structured didactic material, classified in a standardized 
way (LOM-ES), prepared for download and direct use by teachers and students. 
 
Further information: https://procomun.educalab.es 

 

6.3.4. Future Classroom Lab 
 

The Future Classroom Lab is a flexible space divided into five zones plus an interactive classroom. Its 
equipment includes digital whiteboards, specific school furniture with connection facilities, materials 

http://exelearning.net/
http://cedec.educalab.es/es/descargade-contenidos
http://cedec.educalab.es/es/rea-matematicas
http://cedec.educalab.es/es/ccnn/1640-reaciencassec
http://descargas.pntic.mec.es/cedec/proyectoedia/reaprimaria/Todo_se_mueve/contenidos/
http://descargas.pntic.mec.es/cedec/proyectoedia/reaprimaria/gps/contenidos
https://procomun.educalab.es/
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to facilitate research, a small recording studio, interactive tables, computers and a traditional corner 
of work. 
 
In addition to its equipment, the highlight of the classroom is the division into areas of activity, whose 
purpose is to encourage and stimulate teaching and learning processes, making the student the 
protagonist of the whole process: the student investigates, interacts, exchanges, develops, creates and 
presents. The classroom stands out for the concept of space organization attending to the 
development of skills in students, beyond the acquisition of content.  
 
The traditional organization of the classroom, in which the teacher is in the spotlight, is outdated. Now 
the student is the centre of the whole teaching and learning process, interacting, experimenting, 
exchanging ideas, leading research, etc. between teachers and students. This is the evolution of 
instructive teaching to active teaching. There is also a Toolkit that promotes gradual and lasting 
pedagogical changes and facilitates the introduction or extension of an innovative use of ICT in schools. 
 
Further information: http://fcl.educalab.es  

 

6.3.5. Lithuanian Education Development Centre EDC 
 
The ideas of clear vision and its use as a benchmark to reflect on the needs for further professional 
development is mirrored in the most recent Lithuanian strategic document in the field of education, 
The Concept of Good School. The Concept defines good school as a school that is aiming at the 
advancement of its all students regardless of the factors of their basic knowledge and environment; if 
it enables every student to achieve the highest possible potential in education; if it prompts the 
manifold advancement of the school community members; if it constantly improves; and if it uses the 
existing and available resources rationally (Urbanovic & Baleviciene, 2014). It is also a school where 
teacher leadership is clearly visible, shared leadership has become an everyday practice and school’s 
community is getting together for achieving common goals. A good school also stands for the balance 
between the importance of students learning achievements and their life experienced at the school 
(creative, exploring, discovering, adventurous etc.). The Concept of Good School offers a fantastic 
opportunity to realize STEM/STEAM philosophy. 
 
Information System Education Garden (IS Ugdymo Sodas) is a constantly renewed educational portal, 
developed by EDC, equipping teachers with methodological materials which ensure successful digital 
learning integration in the classroom, effective monitoring of PD organization, etc. A numerous 
teaching and learning materials are being published on the portal Ugdymo sodas supplying STEM 
teachers with methodological support and resources.   
 
Teacher TV (“Mokytojo TV”) is a platform, developed by EDC that provides video support for teachers’ 
professional development (webinars, live broadcasting, video from events, seminars, lectures or 
lessons, methodological tools etc.). Video material on STEAM, science education and other STEM-
related topics can also be found at Teacher TV. 
 
You can read more about the initiatives referred in example: 
 

• STEAM section at Ugdymo sodas, https://duomenys.ugdome.lt/?/mm/dry/med=38  
• Tasks to strengthen higher order thinking skills at Ugdymo sodas,  

https://duomenys.ugdome.lt/?/mp/amgu/med=17/125  
• Teacher TV, http://mokytojotv.blogspot.lt  

 

http://fcl.educalab.es/
https://duomenys.ugdome.lt/?/mm/dry/med=38
https://duomenys.ugdome.lt/?/mp/amgu/med=17/125
http://mokytojotv.blogspot.lt/
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6.4. Level: PD Centre – Cooperation 
 

6.4.1. PROMECE 
 
PROMECE is an initiative of the Spanish Ministry of Education, Culture and Sport that supports the 
design and implementation of learning projects and contributes to increase the number of students 
completing compulsory education. In order to promote cultural communication, exchange and 
cooperation among schools, this aid was allocated to groups made up of schools from different regions. 
In order to disseminate successful teaching and learning practices, each group created a blog in which 
they published their project and the different actions undertaken in 2015. In total, 321 schools 
altogether, cooperated in 94 groups and generated an enormous work that can serve as a stimulus, 
model and inspiration to the whole educational community. 
 
The cooperation established among those schools and the ministry had begun earlier through previous 
projects, such as ARCE, which created also links between the schools themselves and promoted a close 
collaboration for a particular purpose. In this case, PROMECE set strategies specially intended to create 
a common project provided the mobility of both teachers and students and made best practices from 
schools visible. Thus, the ministry (and more specifically, INTEF) provided grants and technical support 
while the schools tried to develop a plan. 
  
The success of this initiative is manifested in the number of the schools that have participated and the 
number of projects executed. 
 
Further information: http://blog.educalab.es/promece   

 

6.4.2. Lithuanian Education Development Centre EDC 
 
The Lithuanian Education Development Centre EDC has a broadly known annual tradition since 2011 
to provide an opportunity for all educational community – policy makers, PD providers, school 
principals, teachers, students, parents, business companies operating in the educational field to gather 
together at the exhibition “School”. During the exhibition business companies demonstrate recent 
teaching aids and products for schools, organize various workshops for visitors; teachers and school 
principals are usually invited to attend numerous lectures, master classes, workshops, and discussions 
to get insights into good practices in teaching, to share own experiences. Each year the exhibition 
attracts about 18 000 visitors, more than 100 companies take part in the exhibition and more than 
150-170 educational events are organized during two days, a significant share of these events are 
specifically designed to promote STEM education. 
 
Following the success of the exhibition “School”, EDC initiated another exhibition “Know. Learn. Act” 
in 2016. This exhibition is organized in different Lithuanian regions each year. The aim of this exhibition 
is to provide educational and professional development opportunities for teachers in Lithuanian 
regions; to share recent trends and innovations in education; to empower and encourage teachers and 
schools to share their good practices. This exhibition gathers together teachers, school principals, PD 
providers and business companies operating in the educational field. During the two days this 
exhibition attracts about 4500 visitors, 30 companies and organizations take part in it and more than 
70 educational events are organized. A STEM/ STEAM thematic focus is an obligatory part of each 
exhibition. 
 
EDC is open to cooperate with international partners and is looking for opportunities to learn about 
innovations in education and to share its practice. EDC has managed to build on previous experiences 

http://blog.educalab.es/promece
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with international partners and is implementing the project “STEM capacity building”, which aims to 
build a critical mass of teachers capable to implement a cohesive approach in STEM (science, 
technology, engineering and mathematics) teaching, which is based on ideas of values promotion, 
more complex integration in STEM education and learner-focused approach, and contribute to the 
development of a responsible individual, who uses science to contribute to the progress and well-being 
of society. Cooperation enables the partners of the project such as EDC (LT), University of Amsterdam 
(NL), Central Autonomic de Formación e Innovación, CAFI (ES), Centro de Recursos e EDUCATIVO 
formação, CREF (PT) and others, to reach common understanding and bring innovative practices to 
their countries. 
 
10 education and education support organizations and institutions from Lithuania, Latvia, Estonia, 
Spain, Greece, Portugal, Italy and Bulgaria have participated in a KA2 (strategic partnership) project 
implemented in the framework of Erasmus+ programme. One of the objectives of the project 
„Innovative teacher – motivated student: collaborative problem solving“ was to develop and test a 
professional development programme (40 hours) for teachers and educators. The programme is aimed 
to support development of teachers’ competences and raise their awareness in the current 
educational needs, challenges and trends. The programme is designed for teachers of primary and 
basic education and offers a set of 4 thematic modules related to innovations in education that 
motivate students to learn. The four modules are Changing education paradigm (from teaching to 
learning), Integrative approach of STEAM, Collaborative problem solving, Innovation of education 
process through ICT and Gamification. A module fostering STEAM education was prepared bringing in 
expertise, experience and competence of participating countries. Partners also co-operated preparing 
other outputs of the project: a Collection of digital learning objects integrating STEAM, Collaborative 
Problem Solving and elements of gamification and a Collection of Good Practices providing institutional 
and teachers‘ experiences and classroom practices (e.g., lessons scenario, training units, etc.). Bringing 
together different experiences and opinions, collaborative reflections and constructive discussions 
lead to the effective result. 
 
There are several reasons, which made these initiatives successful: 

¶ Education Development Centre has an established reputation of being an institution, 
which has good outreach of schools. 

¶ The initiatives appeared, when they were needed most – in the right place, at the right 
moment. These initiatives focused on the topics or issues related to education policy.  

¶ The initiatives were a natural continuation of previously implemented initiatives (for 
example, the national exhibition “School” has inspired regional exhibitions “Know. Learn. 
Act”). Therefore, teachers recognized the „product“ and they were more willing to be 
engaged in these initiatives.  

¶ Stakeholders see the benefit to join the initiatives, because sometimes it is easier for them 
to reach school communities if they join the initiatives. 

 
You can read more about the initiatives referred in example: 
 

• Exhibition “School”, https://www.parodamokykla.lt/english/  
• Exhibition “Know. Learn. Act”, https://regionine.ugdome.lt/   
• STEM capacity building, http://www.upc.smm.lt/projektai/ka2/about.php  
• Innovative teacher – motivated student: Collaborative problem solving, 

http://www.upc.smm.lt/projektai/inovatyvus/apie.php 
 
 
 

https://www.parodamokykla.lt/english/
https://regionine.ugdome.lt/
http://www.upc.smm.lt/projektai/ka2/about.php
http://www.upc.smm.lt/projektai/inovatyvus/apie.php
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6.5. Level: PD Centre – Evaluation 
 

6.5.1. DZLM 
 
To support the process of evaluation the German Center for Mathematics Teacher Education (DZLM) 
develops and offers different instruments and methods. Therefore, they differ between the three 
course formats (impulse, standard and intensive courses) which vary in duration. This also leads to 
different obligations for the evaluation. 
 
For the shortest format, impulse courses with the length of one day, no obligation for evaluation exists. 
However, the DZLM recommends to use evaluation methods so that the PD providers can get a 
feedback. Therefore, one of the most often used instruments is the so-called Zielscheibe (target). 
Therefore a target is sketched on a board and divided into different segments. Each segment 
represents another aspect. So the PD-provider can decide which aspects he wants to evaluate. The 
participants can then mark how much they think the aspects were fulfilled in the PD-offer, by choosing 
the distance to the bull’s eye. 
 
For example, the design principles of a course could stand in the segments as different aspects of 
evaluation: 
 

 
 
This is a very practical way to get a direct feedback. The results can also be used for a conversation 
with the participants to get a more in-depth feedback. So the PD-provider can get some insights how 
to improve his professional work. 
 
This way of evaluating a PD-offer fits to personal level of evaluation. 
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DZLM also provides specific materials which include extra information, also for evaluation for obtaining 
a directly personal feedback. In the method case methods are briefly presented and if necessary 
suitable tools and reference to further literature are provided.  
 
For the second course-format, the standard course with a two-day length, a compulsory evaluation 
exists. The PD providers have to document the evaluation and send it to the DZLM, which analyses the 
evaluation. Therefore, they recommend to use several standard methods like the target and a 
questionnaire (as post- and follow up tests). 
 
The third course format, the intensive courses with a length of more than 2 days, has to use the post- 
and follow-up-test two to seven month later. However, the DZLM supports this whole process of 
evaluation, like taking care about the adaption of the tools, or the programming of an online-
questionnaire.  
 
post-test: The post-test covers 2-3 pages and can be used as a paper or online version. It usually 
comprises overall satisfaction with the course (1 item) and with the PD provider, compliance with 
design principles (25 items), and subjective competency development in five central (adjustable) 
questions. 
 

 
 
follow-up-test: It is usually available online. It is about the overall satisfaction with the course (1 item), 
the implementation into practice in their classes / PD-courses and the cooperation with colleagues. 
The following figure is part of a DZLM evaluation questionnaire:  
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Therefore, the evaluation of the standard and intense course works as a feedback for the PD-provider, 
as well as a feedback for the PD-center.  
 
Questions like “How do you rate the course? What did you think before, what went well, what ran less 
well? Which best practice example for the implementation of the design principles can you 
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recommend to other course developers? What changes have you made during the course, based on 
which "data"?” are contained in this follow-up-test. 
 
DZLM is thus pursuing a longer-term research interest on the basis of the development processes of 
further courses and the extent to which this is done on a data-based basis. DZLM offers consultations 
possibilities of own data-based further development (evaluation) research design, instrument 
development, evaluation methods and design-based-research approach (consulting and working 
group). 
 
The standard evaluation methods of the DZLM focus on quantitative methods, but especially for 
general insights they are combined with qualitative methods, like interviews.  
 
(http://intern.dzlm.de/Standard-Evaluation)  
 

6.6. Level: PD Offer – Competence 
 

6.6.1. Spanish Ministry of Education, Culture and Sport 
 
PD courses: One of the initiatives of the Spanish Ministry of Education, Culture and Sport is the Summer 
Course call. These are blended courses with a face-to-face first part and an online second part. 
 
Phases of the course: These courses target teachers at different levels in education and they are 
structured as the following. 

¶ Input: A face-to-face week in July. The total duration is 30 hours. During this phase, various 
presentations about a specific theme take place. Usually, videos from the sessions are 
recorded and made accessible via a web site afterwards. 

¶ Application. At the beginning of the school year (September and October), content exposed 
in the previous phase is implemented in the classroom by the teachers.  

¶ Reflection: Once they have put into practice the ideas gathered in the first phase, they share 
their experiences through a virtual platform. 

 

6.6.2. Lithuanian Education Development Centre EDC 
 
For the second year in a row the Lithuanian Education Development Centre EDC is organizing 3 day 
long summer courses “Inquiry-based learning” for all subject teachers. STEM subject teachers’ 
programme addresses the use of alternative teaching and learning environments in teaching practice. 
The programme design combines a theoretic part, where teachers learn about the concept of outdoor 
learning environments, it is followed by exemplary on-site visits, and again a theoretic part – 
instruction of inquiry-based learning applications in teaching. The last programme phases are designed 
to support teachers’ capabilities to design outdoor inquiry-based learning activities and to spur teacher 
reflection. Teachers work in groups and plan inquiry-based activities, present group results and reflect 
on proposed activities. 
 
The professional development programme prepared in the frame of Erasmus+ KA2 project „Innovative 
teacher – motivated student: collaborative problem solving“ became the basis for an in-service training 
programme for Lithuanian teachers. Adapted by EDC, the programme „Motivated student needs an 
innovative teacher“ is composed of 3 phases: 3 days face-to-face training introducing themes of 
Changing education paradigm (from teaching to learning), Integrative approach of STEAM, 
Collaborative problem solving, Innovation of education process through ICT and Gamification; practical 

http://intern.dzlm.de/Standard-Evaluation
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implementation phase (teachers are implementing their teaching practice innovations they have 
developed and shaped during the training) and 1 day face-to-face evaluation meeting. 
 
You can find out more about the programmes referred in examples: 
 

• Summer courses “Inquiry-based learning”, 
http://www.upc.smm.lt/naujienos/upc/vasara.php  

• https://www.youtube.com/watch?v=z1CWATO0qmA  
 

6.7. Level: PD Offer – Methods 
 

6.7.1. Lithuanian Education Development Centre EDC 
 
The Lithuanian Education Development Centre EDC piloted innovative teacher PD approach during 
the national level project “Development of In-service Teachers‘ Training and Retraining System (Phase 
III)”. The approach was built on individual teacher PD through long-term internships. Teachers, who 
were selected after a competitive application process had an opportunity to detach themselves from 
their direct work and improve their professional skills, gain new experience and learn to adapt in 
another working environment. Within a framework of this project, teachers could choose such forms 
of internships as: studies at university; development of education tools and textbooks; management 
of education projects or participation in project; internships in Lithuanian education, science, culture 
institutions, business companies; internships in education, science, culture institutions or business 
companies abroad. During long-term internships teachers received support and consultations from 
hosting institution supervisors and from project mentors on their personal PD plan implementation. In 
the frame of the project, 10 STEM subject teachers had an opportunity to develop their competences 
abroad. 
 
Summer courses “Inquiry-based learning”. Typically, these courses last for 3 days (min 18 hours) and 
teachers are given a possibility to strengthen their competences in STEM teaching, i.e. to become more 
aware of innovations and STEM didactics, to apply their skills to design STEM teaching activities, to 
broaden STEM subject(s) knowledge. These objectives are achieved by the following methods: 
teachers are given some theoretic input about STEM didactics (in the example referred it is about 
outdoor learning environments and inquiry-based learning); they are challenged to experience 
outdoor inquiry-based learning activities during visits to various institutions (Visitors’ Centre for 
Protected Areas, Vilnius University Life Sciences Centre, Palace of the Grand Dukes of Lithuania etc.). 
Eventually, they are involved in group work to develop their own teaching activities, share these 
activities with other groups and reflect on the work done. 
 
You can read more about the project and programme referred in example:  
 

• Development of In-service Teachers‘ Training and Retraining System (Phase III), 
http://www.upc.smm.lt/projektai/pkt3/english.php  

• Summer courses “Inquiry-based learning”, 
http://www.upc.smm.lt/naujienos/upc/vasara.php and 
https://www.youtube.com/watch?v=z1CWATO0qmA 

 
 
 
 
 

http://www.upc.smm.lt/naujienos/upc/vasara.php
https://www.youtube.com/watch?v=z1CWATO0qmA
http://www.upc.smm.lt/projektai/pkt3/english.php
http://www.upc.smm.lt/naujienos/upc/vasara.php
https://www.youtube.com/watch?v=z1CWATO0qmA
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6.8. Level: PD Offer – Sustainability 
 

6.8.1. Lithuanian Education Development Centre EDC 
 
An example of the Lithuanian Education Development Centre EDC, of how acquired (broadened) 
knowledge on STEM teaching could be transformed into a school-level Action plan, could be the 
procedure applied in the project Development of In-service Teachers‘ Training and Retraining System 
(Phase III) implemented by the EDC. One of the project activities was targeted to strengthen and 
support the capacity of STEM focused schools in Lithuania. The schools, which are paying much 
attention to STEM teaching, were invited to complete STEM potential evaluation questionnaires. Only 
10 schools were selected for further capacity development activities. EDC and the schools signed 
cooperation agreements. The schools formed teams of STEM subject teachers, and 1 or 2 members of 
the teams were invited to short-term internships abroad (study visits to STEM schools and STEM 
promotion, PD institutions) organized by the EDC. After returning from internships, the teams worked 
on the integration of STEM activities into annual school plans. The annual plans were implemented at 
schools and helped to ensure that PD experience is transferred to schools. 
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