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Abstract  

Raising young people’s interest in studies and careers related to science, technology, engineering, 
and mathematics (i.e., STEM) is an important societal concern both at European and global level. We 
argue that the creation of attractive and engaging STEM learning environments necessitates 
involvement of learners, educators, parents, and STEM professionals in their design. In this paper, we 
will present a study in which primary, lower and upper secondary school students, teachers, school 
directors, parents, and STEM professionals in Finland (n = 27) and Greece (n = 24) were invited in the 
participatory co-design of a hybrid (virtual, physical, formal, and informal) STEM learning environment.  
The aim of this paper is to present, first, a method employed for the participatory co-design, and, 
second, display the results from Finland and Greece regarding participants’ shared wishes on 
teaching, learning, assessment, and motivation both in general and in relation to STEM subjects. In 
addition to recorded focus group discussions with these stakeholder groups and researchers, data 
were gathered by means of an online survey with open-ended questions which participants filled out 
during the co-design sessions. Data were analysed based on grounded theory approach and 
qualitative coding techniques. Amongst the most commonly shared wishes between different 
stakeholders in both countries raised during the sessions were the importance of connectedness of 
studies with students’ life as well as the use of diverse teaching methods such as collaborative and 
ICT-enhanced learning. The results of this study are discussed towards to the creation of a 
pedagogical framework and design principles guiding the development of a hybrid learning 
environment consisting of components such as a social web platform, e-portfolio, robots, serious 
games, entrepreneurial tools, and digital radio connecting various stakeholders with an aim to 
increase youngsters’ interest in STEM studies and careers. The results will also contribute to the 
understanding of how to raise interest in STEM in general. The study is a part of a broader European 
research project funded by the European Union's Horizon 2020 research and innovation program with 
partners in Belarus, Finland, Germany, Greece, and Spain. 

Keywords: STEM, learning environment, design principles, participatory design. 

1 INTRODUCTION 

Raising young people’s interest in studies and careers related to science, technology, engineering, 
and mathematics (i.e., STEM) is an important societal concern both at European and global [1,2] level. 
Previous studies [2, 3, 4, 5, 6] indicate that many young people perceive science teaching as complex, 
boring, overly theoretical or impractical memorization with no perceived utility in students’ life. Also, 
mathematics is often considered as a difficult subject. Difficulties in mathematics may decrease the 
interest and cause negative attitudes and anxiousness towards studying it. Further, student attitudes 
towards specific subjects are found to be strong determinants of students’ choice in pursuing future 
careers. Negative attitudes towards science subjects and mathematics are, therefore, likely to 
decrease students’ motivation to pursue careers in STEM. 

Finland and Greece share the concern related to the decrease in both competences and interest in 



science and mathematics amongst their youngsters. In the OECD’s Programme for International 
Student Assessment (PISA) studies conducted in 2015 [7], the performance of 15-year-old Greek 
students in science and mathematics was clearly below the OECD averages. Further, the science 
performance of Greek students participating in these assessments has decreased strongly in recent 
years. While 15-year-old students in Finland continue performing in these comparisons above the 
OECD averages and clearly higher than Greek students [see also 8], there has also been a clear 
decrease in the performance in Finland as compared to earlier assessments.  

The decreasing interest and performance levels of European youth in science and mathematics 
appear particularly worrying for EU economy requiring innovative and creative STEM solutions to keep 
up with the high global economic competition [1]. We argue that, if we are to increase young people’s 
interests in STEM studies, we have to involve them in the design of engaging and attractive STEM 
environments. Previous studies [9, 4] suggest, that involving students in the learning environment 
design may augment the desirability and adequacy of these environments for them. Co-designing LE 
with students is also in line with contemporary student-centred pedagogies and learners’ active role as 
designers of their own learning [9, 10]. Further, it is of vital importance to understand other 
stakeholders’ such as educators’, parents’, and STEM professionals’ views in their design [11, 12]. 
Only in this way can we design learning environments, which consider various perspectives in a 
balanced manner. 

In this paper, we will present a study in which primary, lower and upper secondary school students, 
teachers, school directors, parents, and STEM professionals in Finland and Greece were invited in the 
participatory co-design of a hybrid (virtual, physical, formal, and informal) STEM learning environment. 
The aim of this paper is to present, first, a method employed for the participatory co-design, and, 
second, display the results from Finland and Greece regarding participants’ shared wishes on 
teaching, learning, assessment, and motivation both in general and in relation to STEM subjects.  

The study is a part of a broader European research project denominated as STIMEY (Science, 
Technology, Innovation, Mathematics, Education for the Young) funded by the European Union's 
Horizon 2020 research and innovation program with partners in Belarus, Finland, Germany, Greece, 
and Spain. The project researches and develops a hybrid educational environment with multi-level 
components aiming to make STEM education more attractive to young people aged 10 to 18. This 
environment will consist of components such as a social web platform, e-portfolio, robots, serious 
games, entrepreneurial tools, and digital radio and will connect various stakeholders in shared efforts 
to engage and increase both female and male students’ interest in STEM education, innovations, and 
careers from a young age. The results of the sub-study presented in this paper are discussed towards 
the creation of a pedagogical framework and design principles guiding the development of this hybrid 
learning environment. The results will also contribute to the understanding of how to raise interest in 
STEM in general.  

2 METHODOLOGY 

2.1 Participants 
Participants representing the main stakeholder groups relevant to this project, i.e., from 10 to 18 -year 
old primary, lower and upper secondary school students, school directors, teachers, parents and 
professionals working in STEM careers, were invited to co-design sessions. It was assured that there 
was a gender balance in volunteering participants. Table 1 displays the number of participants for 
each stakeholder group. 
 

Table 1. Participants 
 

Stakeholder group Finland (n) Greece (n) Total (n) 

Primary school students 4 2 6 

Lower secondary school students 6 2 8 

Upper secondary school students 2 2 4 

Teachers  3 6 9 



Directors  3 3 6 

Parents 5 6 11 

STEM professionals (business and research) 4 3 7 

Total 27 24 51 

Females, n = 25 (Finland, n = 14, Greece, n = 11), Males, n = 26 (Finland, n = 13, Greece, n = 13) 

2.2 Materials 

The study employed participatory design approach [9,12] and focus group techniques [13]. Materials 
for the focus group sessions involving various stakeholders in the learning environment co-design 
were developed in collaboration with the partners participating in the STIMEY project, first in English, 
and then translated into local languages. Focus group discussions collected participant’ wishes related 
to the main topics covered in the STIMEY project: Teaching and learning, STEM subjects, cross-
curricular skills, social media, games and gamification, digital platform, radio, social robots, gender, 
and safety issues. These topics were presented for the participants in slides entailing inspirational 
images of each topic. Participants’ wishes related to various topics were collected by using an online 
form with open-ended questions. Focus groups discussions were also recorded. Materials were 
designed based on the grounded theory approach [14]. Instead of referring to specific theories on 
learning and motivation and pre-defining these concepts for participants, we were interested in their 
ideas related to these topics. This paper concentrates on the analysis of the responses of the two 
following main topics and their subsections: wishes on (1) teaching and learning (1.1. teaching, 1.2. 
learning, 1.3. assessment, 1.4. motivation) and on (2) STEM subjects (2.1. teaching, 2.2. learning, 2.3. 
motivation).  

2.3 Procedure 

Main focus groups’ co-design sessions were organized in both countries at a primary school, lower 
secondary school, and upper secondary school during the school year 2016-17. In Finland, some 
participants who could not be present during the main sessions provided their contributions in 
separate, additional sessions. Participants’ written consents, and in the case of minors, also their 
parents’ consents, were asked in advance. After a short description of the STIMEY project, 
researchers presented the topics to be discussed one by one using the presentation slides. Sessions 
lasted from 90 to 120 minutes as a whole leaving approximately from 5 to 10 minutes’ time to discuss 
and write down the wishes related to each topic. While open conversation enabled collaborative idea 
elicitation between stakeholder groups, writing wishes down enabled expressing oneself without 
feeling constrained to voice their views in front of the others [cf. 13]. It also gave less extrovert 
participants chances to participate. Researchers were careful so as not to influence participants’ 
ideas. In the case there was a need to clarify some concepts or give some examples, participants 
were reminded that there were no right or wrong responses. Participants were, however, encouraged 
to think and express their wishes as representatives of their stakeholder group instead of thinking only 
personal preferences.  

2.4 Data analysis 

The data analysis was initiated following the grounded theory approach [14]. First, the written data 
collected via online form was coded using open coding techniques in which data was broken into 
meaningful conceptual components. Experts in Finland and in Greece did this independently. During 
the next step, researchers shared their initial codes based on the data from these two countries. They 
discussed how each concept could be related to a larger group of concepts or themes. Example 
responses were provided to each conceptual component. Researchers compared the components 
identified in each country in order to seek similarities and differences between them. Finally, the codes 
created in both countries were combined into wider thematic groups so as to create the final list of 
codes. After this, the second round of analysis was conducted based on shared understanding of the 
thematic groups. While the open coding was made with no predetermined theoretical assumptions, 
during the final phase of the coding process, knowledge of existing learning theories and models were 
used to support grouping the conceptual components into thematic groups and naming them.  

During the coding process, we noticed that the themes discussed in sections (1) Teaching and 



learning and (2) STEM subjects and their subsections (see 2.2. Materials) were highly overlapping. 
For this reason, instead of keeping separate code list for each section, in the final phase of the 
analysis, we created a unified code list for all sections. This helped us also to see, for example, how 
participants referred to motivation or assessment when expressing their wishes on teaching and 
learning in general or in relation to STEM, or vice versa. 

3 RESULTS 
The results presented in this paper focus on the identification of the main wishes that participants 
brought out. In addition to the descriptive data of the most commonly shared wishes by all 
stakeholders, some differences in responses between Finnish and Greek participants are presented. 

Participants in both countries frequently referred to learning as an active knowledge construction.  
Under this theme, we grouped wishes related to the importance of considering learner's active agency, 
active learning, and learning by constructing or creating knowledge. It also entailed comments from 
Greek participants criticizing teacher-centred teaching or memorization. For example, a Greek female 
lower secondary school director mentioned that “teaching should not be frontal and teacher-centred” 
and a female lower secondary school student commented that “[...] studying STEM should not take 
place through the memorization of tricky texts [...]”. Similar importance was also given to the theme 
labelled as participation and involvement gathering proposals related to the participatory, interactive, 
and conversational teaching-learning interaction. In Finland, some participants also referred to the 
dialectic forms of assessment and co-design of learning with students. For example, a female lower 
secondary school director was in favour of “self-evaluation and evaluation conversations with the 
teacher”. Many participants both in Finland and Greece also referred to collaborative methods, that is, 
teamwork, group work, cooperation, etc. A Greek female lower secondary school student wished, for 
instance, that “[...] STEM could be studied in collaboration with other students”. 

Amongst the most frequently commented aspects were also wishes related to personalized learning 
referring, for instance, to the importance of considering learner's personal competence level, 
differences in knowledge, skills, rhythm, and ways of learning. In addition to competence level, 
participants gave importance to considering personal preferences and interests, and to provide more 
freedom of choice. Personalized learning and assessment were slightly more commonly wished by the 
Finnish participants, which also draw attention to both providing support when facing challenges and 
considering needs of more advanced students. In Finland, a father of a primary school student stated 
that “every pupil’s level should be considered and teaching should be challenging enough and 
provided in a form that is the most understandable for each individual”, and a female lower secondary 
school student hoped that teaching “would focus more on children’s individual strengths and wishes”. 
Further, self-regulated learning (i.e., independent, autonomous, self-directed learning) and reflective 
learning (i.e., reflection, deep thinking, critical thinking) were brought out as important concerns in both 
countries but slightly more frequently in Finland than in Greece. 

In both countries, participants were also frequently referring to the importance of teacher 
competences. Teachers were expected, for example, to facilitate effective learning, teaching, and 
assessment (Greece) and use research know-how in teaching (Finland). In both countries, but more in 
Greece than in Finland, teachers were also expected to know how to motivate students using 
attractive, pleasant, and inspiring teaching, which catches students' attention. This finding is supported 
by the wish of a Greek male upper secondary school director who mentioned that “learning should be 
pleasant [...] and always getting students’ attention”.  

The importance of connectedness of studies with students’ both present and future life was amongst 
the most frequent comments in both countries. Many participants highlighted the relevance of 
connecting studies with the outside of school experiences or informal learning. For instance, a mother 
of a Greek lower secondary school student suggested that “teaching should be carried out [...] so that 
it could be applied in a practical way in everyday life”. Participants also hoped that learning could be 
perceived as useful for students’ future life and careers. Such a wish was provided by a Greek male 
upper secondary school student who stated that “learning should have as a result that I could work on 
the field I chose to”. A mother of a Finnish upper secondary school student commented: “Motivation 
would be enhanced by creating connections with labour market and giving students opportunities to 
familiarize (virtually or physically) with different workplaces and tasks.” Also, there was a hope that 
assessment would be more connected with applying knowledge in practical situations. In relation to 
STEM subjects, in particular, participants wished that teaching were both connected with the present 
scientific achievements and discoveries and that it provided tools for students so as to improve STEM 
development. As wished by a Greek female STEM professional: “Studying STEM could be employed 



for the development of new ideas and technologies”. Highly related to the connectedness of studies 
with the present and future life, also learning outside the school (i.e., field trips, visits to workplaces) 
was suggested by many participants. 

Further, the importance of learning through experiences, i.e., learning based on every day or real-life 
examples, experiential learning, and learning by doing, was made evident in focus group co-design 
sessions organized in both countries. In relation to STEM studies, in specific, participants frequently 
wished that there were learning through experiments and inquiry, entailing laboratory experiments, 
scientific inquiry in learning, discovery learning, and problem-based learning. For instance, both a 
Finnish male primary school teacher and a Greek female lower secondary school student wrote about 
the importance of “experiments and observations”. A Finnish female primary school student hoped 
that they could “investigate things by themselves”, a wish also supported by a Finnish male primary 
school director favouring “inquiry-based learning and experiments”. Particularly Greek participants 
seemed to highlight the importance of having science labs at schools. For instance, a Greek female 
lower secondary school teacher stated that “physics and chemistry should be carried out in a properly 
equipped laboratory”. 

Some participants also referred to project-based learning, i.e., learning through cross-curricular or 
transversal projects, phenomenon-based learning or linking different subjects. A Finnish female 
primary school teacher wished that motivation towards STEM was increased by “child-centred wider 
projects” and Finnish female upper secondary school director envisioned “a learning environment 
which reinforces the integration of STEM subjects with one another and with other subjects, that is, 
holistic knowledge construction.” 

Wishes related to ICT-enhanced learning were abundant in all focus group sessions. This theme 
included comments related to use of technology, such as technical aids, mobile technology, virtual 
glasses, electronic measuring systems, platforms, robots and digital assessment tools. For instance, a 
Finnish male lower secondary school student proposed that “there would be novel technology such as 
holograms”. Further, a theme labelled as use of games and gamification was created based on 
frequent comments particularly from Finland related to learning games and game-like elements 
including also non-digital components such as the use of play, stories, and narrative. A Finnish female 
lower secondary school student wanted “more technology and learning games”. A male STEM 
professional participating in the focus group sessions in Finland stated: “The focus should be more on 
laboratory and hands-on work, playful learning and the use of ICT…” Further, comments from both 
Greek and Finnish participants referring to various both digital and non-digital forms of presenting 
information including visuals, multimedia, audio, simulations, and animations, were gathered under the 
thematic group labelled as the use of multiple representations. 

The importance of versatility in teaching, learning, and assessment for participants was evident 
throughout the data. Participants frequently, in Finland fairly more than in Greece, referred to the 
importance of versatile and varying methods, tools and learning environments. They also asked for 
assessment based on various criteria such as knowledge, skills, interests, attitudes, and behaviour 
and, instead of only the final exam, on different activities completed during the learning process. 
Versatility was also frequently mentioned in relation to aspects that would increase motivation in 
learning in general and in learning STEM subjects. For instance, a Finnish male upper secondary 
school teacher wished that motivation were “increased by varying approaches in teaching situation” 
and two Finnish female lower secondary school students hoped for “varying ways of teaching”. 

Another theme frequently commented in both countries but somewhat more in Finland, was the 
importance of novelty. Under this theme, we grouped suggestions related to the novel and innovative 
methods and tools instead of conventional teaching and materials such as books. In Finland, some 
participants referred to the importance of physical activities in learning, or “more physical exercise” as 
asked by a female primary school student. In relation to novel assessment, quite a few participants 
requested either fewer exams or no exams or assessment at all. In both countries, some participants 
were also opposed to numeric grades. It is worth mention, however, that although wishes related to 
novelty were more frequent, we also identified some positive comments related to conventionality. 
Participants commented, for example, that the use of books, pencils, and paper should not be 
abandoned. Most of these comments came from Finnish participants. For example, in Finland, both a 
female and male upper secondary school student wished that “numeric grading were not abandoned”. 

The importance of joy of learning was also evident throughout the responses. Participants referred to 
the importance of enjoyment, learner satisfaction, and having fun. Some participants also commented 
that assessment should not cause negative consequences but should promote a positive climate and 



encourage students. In Greece, in particular, some participants expressed their worries on long school 
days, homework, and extracurricular work at the expense of students’ free time thus affecting their joy 
of learning. A Greek male primary school student suggested that “learning should take place at school 
and students should not have homework at home” and a father of an upper secondary school student 
stated that “learning should [...] not reduce students free time”. There were also comments related to 
the importance of positive social climate for learning fostered by good peer and teacher-student 
relations. A Greek female upper secondary student stated that “[...] the teacher should be friend with 
his students”. Further, relatively many participants, especially from Greece, referred to the importance 
of justice and equity or equal treatment of all students, no discrimination, and fair assessment. Such 
an example was provided by a Greek male lower secondary school teacher who mentioned that 
“assessment should be fair [...] and be carried out with attention”.  

Finally, in relation to motivation, we noticed that motivation was a frequent theme commented not only 
in subsections directed to this topic but throughout all sections. We noticed that we could classify 
many participant comments under intrinsic motivation, e.g., the inner need to learn, personal interests, 
desires, needs, and competencies. These wishes were somewhat more frequent in Greece than in 
Finland. For example, a father of a Greek lower secondary school student expressed that “students 
should have an inner desire for learning”. In relation to extrinsic motivation, participants referred to the 
importance of positive and rewarding feedback, encouragement and rewards, on one hand. On the 
other hand, they desired inspiring, comfortable and good learning environments, equipment, tools, and 
materials. For instance, a Finnish male lower secondary school student argued that “providing 
armchairs for students” and a Greek male upper secondary school student that “providing better 
books” would increase students’ motivation. 

4 DISCUSSION 

Wishes related to teaching, learning, motivation, and assessment both in general and in relation to 
STEM studies, identified in this analysis based on various stakeholders’ views in Finland and Greece, 
are expected to contribute to the creation of a pedagogical framework and design principles for 
attractive and engaging STEM learning environments. These results are also expected to contribute to 
the understanding of how to raise interest in STEM in general. The grounded theory approach [14] of 
this study led us to seek various stakeholders’ views without being guided by a specific previous 
theoretical model. When analysing the results, we could, however, identify how participants’ wishes 
were related particularly to student-centred learning approaches connected to constructivist, social 
constructivist, and cognitive learning theories, as well as pedagogical models and design principles 
related to these theories and models. 

In line with student-centred learning principles [e.g., 15], participants in both countries wished that 
learning were active, participatory, and collaborative knowledge construction. The results are also in 
harmony with the pedagogical learning principles named as “facilitating knowledge building rather than 
providing a discussion forum” and “providing tools for community building” applied in the design of 
web-based collaborative learning environments following progressive inquiry model [16, 17, 18].  
Notions related to personalized, self-regulated, and reflective learning, in turn, are in line with the 
student-centred learning principles considering learners’ prior knowledge and personal needs, giving 
responsibility, autonomy, and possibilities for choice, as well as encouraging reflexive approach, deep 
learning, and understanding [15].  

Wishes for fostering connectedness of studies and learning outside the school resemble design 
principles named as “fostering authenticity” and “interlinking working and learning” developed based 
on both theoretical (cognitive constructivist, sociocultural and situational learning theories) and 
empirical (interviews of university students and faculty members) considerations for learning between 
school and workplace [19]. They are also linked with strategies for student-centred learning such as 
fieldwork and developing transferable skills, which go beyond the course requirements and may be 
beneficial for the future employment [15]. Likewise, the progressive inquiry model considers the need 
to connect learning with real-world problems meaningful to learners [17, 18]. We argue that 
connections with students’ future careers should be initiated already during the primary school years 
when learners are yet free to dream about different career options. Based on the results of this study, 
it also seems important to consider how to increase the presence of STEM professionals at learning 
environments both by their visits to schools and by students visiting workplaces, either virtually or 
physically. 

Wishes related to learning through experiences, experiments, and inquiry could be seen as connected 



to student-centred approaches such as experiential learning, inquiry-based learning, and problem-
based learning [15, 17, 18]. The results of this study also indicate that following the pedagogical 
principles of the project-based learning (PBL or PjBL) may support the design of attractive and 
engaging STEM learning environment and increase interest in STEM. This constructivist form of 
instruction, which has some similarities with the problem-based learning and experiential learning, is 
characterized by elements such as students’ autonomy and active involvement, collaboration, context 
dependency, and reflection within real-world practices [20, 2], all aspects desired by the stakeholders 
participating in this study. The use of PBL also seems recommendable in the light of the research 
literature. For instance, in the literature review of PBL [20], some possible positive results identified 
were high levels of student engagement due to the cognitive challenge and affective factors, improved 
self-regulated learning, intrinsic motivation, creative and deep thinking, and science content 
understanding. In a study on multidisciplinary STEM university course following PBL [2], in turn, this 
approach was found to increase the effectiveness of studies, generate meaningful learning, influence 
in future career pursuit, and make students feel that STEM was important to society, health and life. 

The results also indicated that integrating both technology studies and learning with technology into 
science and mathematics may be an effective way to raise young people's interests towards STEM 
[see also 2, 3]. Interestingly, the use of modern digital technology is also viewed as one facilitating 
factor in implementing PBL [20]. Further, the progressive inquiry model may be employed in computer-
supported collaborative learning [17, 18] thus combining the elements of inquiry, use of ICT, and 
collaboration, all wished by the participants of this study.  

While the main focus of this analysis was on the identification of shared wishes expressed by both the 
Finnish and Greek participants, we also identified some possible country-based differences in 
stakeholders´ perceptions. For instance, Finnish participants seemed to pay more attention than 
Greeks on personalized and self-regulated learning, use of games and gamification, versatility, and 
novelty. The prevalence of these themes in the Finnish data may be explained by their relatedness 
with the contemporary discourse around the recently updated Finnish national core curriculum [21] 
entailing these topics. For example, novel methods such as learning by moving and cross-curricular 
projects are included in the updated curriculum. It is possible that Greek participants did not frequently 
discuss these issues due to the less awareness of these topics created by the Greek contemporary 
educational discourse. On the other hand, the Finnish discourse of novel ways and tools for working 
also seems to awaken comments reminding that this should not be done by completely abandoning 
the conventional methods and tools [see also 22]. 

Greek participants, in turn, seemed to pay more attention to the importance of teacher competencies 
in teaching, motivating, and assessing students. They also seemed to perceive a stronger need for the 
science labs and more frequently stated wishes regarding intrinsic motivation factors. Further, they 
were more concerned for the need for free time than Finnish participants. It is possible that these 
concerns were expressed more in Greek context as the participants perceived the stronger need to 
improve these factors in comparison to their Finnish counterparts. For example, the need for better 
science labs or classrooms with the specific laboratory equipment has been identified in Greece [23]. 

In a previous study on science learning in Finland and Greece [8], attention was paid on the higher 
average science performance of Finnish students and the lower level of core competences of Greek 
students. Also, the science learning activities including experiments and explanations as well as use of 
specific ICT applications were seen to be integrated in Finland from the level of primary education 
while in Greece they were not implemented or implemented only at the level of secondary education 
(regarding the use of specific ICT applications). Further, the level of autonomy and responsibility of 
Finnish teachers was found to be greater than in Greece. The differences between the educational 
performance and also teacher competence between these two countries may also partly explain the 
differences in some wishes. 

For example, personalized and self-regulated learning wished particularly in Finland requires highly 
competent teachers who gradually guide learners towards more self-regulated ways of learning. Also, 
the success of constructivist, discovery, problem-based, experiential, and inquiry-based teaching is 
found to be connected with the teacher's’ competence to effectively scaffold students’ learning and 
provide guidance and support, and with the balance between didactic instruction with in-depth inquiry 
methods [20]. It is important that teachers identify particularly the need for a novice or intermediate 
learners for the stronger instructional guidance [24]. It seems that all teachers, but maybe, even more, 
teachers in Greece than in Finland, need support in their demanding tasks of guiding learners towards 
more personalized and self-regulated ways of learning. In line with these ideas, pedagogical learning 
principles such as scaffolding progressive inquiry, supporting the active role of tutors, and providing 



tools for structuring and coordinating activity, applied in the design of web-based collaborative learning 
environments [16], seem beneficial. 

The results of PISA 2015 may also support interpreting the motives behind more frequent wishes of 
Greek participants for the intrinsic motivation and free time in comparison to Finnish participants. In 
this assessment [7], Finnish students’ achievement motivation, i.e., the desire to be one of the best 
students in the class was found to be one of the lowest among the participant countries indicating that 
Finnish students are not so much driven by the external pressure for succeeding. Also, the average 
level of student's life satisfaction was one of the highest. On the contrary, the average level of Greek 
student's life satisfaction was one of the lowest. Further, the percentage of Greek students who 
reported that they exercise or practice sports before or after school was one of the lowest among 
PISA-participating countries.  

According to Self-Determination Theory [25, 26], learning environments, which provide learners 
opportunities to fulfil their basic psychological needs, facilitate the development of intrinsic motivation 
[see also 4]. Is it possible that Greek educational context provides learners fewer opportunities to 
foster intrinsic motivation?  Could modelling some aspects of the Finnish educational system based 
less on competitiveness and excessive workload, support the design of attractive and engaging STEM 
learning environments while also maintaining the overall life satisfaction? Could, for example, the 
novel learning by moving approach be integrated into STEM studies so as to enhance the physical 
activity, learning, and motivation not only in Finland but also in Greece and elsewhere? Could the 
hybrid STEM learning environment also provide tools supporting teachers in scaffolding and 
motivating the students towards personalized and self-regulated learning or compensate the lack of 
laboratory equipment by the virtual laboratory simulations? 

Despite some positive aspects of Finnish educational context, the concern of diminishing interests and 
competence in science and math amongst the Finnish learners indicates that there is a need for 
developing inspiring and effective STEM environments also in Finland. In fact, we argue that learning 
about the wishes expressed in differing educational context may support the design of learning 
environments, which consider contextual differences, on one hand, but also mutually enrich the local 
educational context based on the international exchange of experiences and future visions. 

5 LIMITATIONS 

The study is based on the analysis of focus group co-design sessions organized in two countries with 
a limited number of learner, teacher, director, parent, and STEM professional representatives. For this 
reason, we focused on wishes commonly shared by all stakeholders. Also, the differences identified 
between participants in Finland and in Greece are tentative. In the future analysis including also data 
from Belarus, Germany, and Spain, more attention can be paid to possible differences between 
stakeholder groups, countries, age groups and also on possible gender differences. While this 
analysis served as a base for identifying and formulating possible main themes based on participants’ 
suggestions, in the future studies, we aim at refining the constructs and contents for the pedagogical 
framework and design principles for hybrid STEM learning environments. More attention can also be 
paid on STEM specific design principles. Further, quantitative analysis can be employed to seek the 
numeric support for this qualitative study. 
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