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1 INTRODUCTION  
This document sums up the data gathered from the impact evaluation on students (A5.3 Impact evaluation 

measuring the attitudinal change of students before, during and after piloting) and teachers (A5.4 Impact 

evaluation of the piloting on teachers before teacher training, during and after the piloting) who participated 

in the CHOICE MOOC piloting (A3.6) carried out in the period from September 2021 to September 2022 in 

four implementation countries (Italy, Cyprus, Greece, Spain). 

In total, 763 students and 66 teachers pilot-tested 18 of 20 original STE(A)M-based Open Educational 

Resources (OERs) collected on the CHOICE MOOC (Massive Open Online Course), providing STE(A)M-based 

lesson plans, teaching and learning materials, focusing on a meaningful connection between STEM and non-

STEM subjects with the objective of increasing students´ interest in STEM fields, their understanding of real-

world application of STEM and their motivation to choose STEM careers. 

 Italy Cyprus Greece Spain 

Students 
involved 

202 56 236 269 

Teachers 
involved 

15 3 34 14 

 

The piloting sessions took place in schools, laboratories as well as outdoors and were completed by field visits 

(A3.7) to leading companies and universities, showing students the practical application of STEM disciplines. 

The impact assessment is based on:  

1. the data collected from questionnaires returned by (1) 648 students before the piloting, (2) 388 

immediately after the piloting, (3) and 246 after the field visits. Distribution per country: 

 ITALY CYPRUS GREECE SPAIN 

BEFORE 94 32 257 265 

AFTER 64 32 186 106 

FINAL 52 32 69 93 

2. the data collected from questionnaires returned by (1) 58 teachers before the piloting, (2) 54 

immediately after the piloting, (3) 36 after the field visits. Distribution per country: 
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 ITALY CYPRUS GREECE SPAIN 

BEFORE 15 3 28 12 

AFTER 15 3 23 13 

FINAL 8 3 15 10 

 

The collected information was used to analyse students’ attitudinal change towards STEM fields (as 

academic subjects and profession) (A5.3) as well as to analyse teachers’ attitudinal change and shift in their 

competences and confidence in STEM education (A5.4). The document provides conclusive assessment on 

the effectiveness of the CHOICE approach and the MOOC as a tool for the improvement of STEM teaching 

practices and its impact on students´ skills and interest in STEM fields.  

Given that the number of the students and teachers participating in the questionnaires differs in the four 

countries and at different points of the data collection (before, after piloting, and after field visits), we 

consider useful providing the average scores for each question instead of the percentages in order to achieve 

better data interpretation. Hence, we will interpret the results based on mean scores calculated from the 

students’ responses to the questionnaire. In some cases, percentages will be used for a better understanding 

of the results. 

For the interpretation of the assessment results, it is important to mention that each country pilot-tested 

different OERs based on their needs and possibilities. The impact on students´ attitudinal changes was 

evaluated in general, considering the impact of specific OERs only in same cases of outstanding results. 

Overall, all the resources apply the STE(A)M approach and cover one but mostly more STEM disciplines in 

each lesson. A detailed overview of all resources is presented in the table below.  

Country Macro-area OER Title Subjects covered* 

Italy 

1. Connecting STEM 
and arts 

Origami and mathematics "The starry 
night" art, maths, geometrics 

2. Experiential projects The ecological house physics, chemistry, ecology 

3. Using languages in 
STEM lessons 

Robots that can make a difference robotics, coding, English language, waste separation  

4. Using technology in 
social sciences 

The theory of games: "The winning 
strategies" 

economy, social sciences, mathematics, use of 
spreadsheets to organise and analyse data 

5. Turning sports and 
physical activity & 
STEM 

Enjoying and Studying Nature nature sciences, biology, geology, sport (trekking and 
snorkelling, civic education  



 

 

The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the 
views only of the authors  and the Commission cannot be held responsible for any use which may be made of the information contained therein  

Cyprus 

1. Connecting STEM 
and arts 

Biological Structures  Art, Math, Biology, Technology 

2. Experiential projects Robot sanitizer Robotics, Technology, Biology, Chemistry, Health & 
Hygiene, Programming, 3D Design 

3. Using languages in 
STEM lessons 

 
Exploring bioluminescence 

Biology, Chemistry, Earth Science, Oceanography, 
Languages 

4. Using technology in 
social sciences 

Internet Safety  
Internet safety, data collection, data analysis, report 
writing, creative writing, digital storytelling, digital 
technologies 

5. Turning sports and 
physical activity & 
STEM 

Students Designing Cycling Routes 
around their School area 

Traffic Awareness, Environmental Science, Bicycle 
Awareness, ICT  

Greece 

1. Connecting STEM 
and arts 

The Golden Ratio through Art Mathematics (Algebra, Geometry), History, Drawing, 
Design 

2. Experiential projects Application of radio-isotopes in Medicine Chemistry, Biology, Physics, Mathematics, Informatics, 
Technology, Arts 

3. Using languages in 
STEM lessons 

Word game for the 17 UN Sustainable 
Development Goals 

Environmental education, biology, mathematics and 
statistics, language, computer science, geography, 
economics and social sciences 

4. Using technology in 
social sciences 

Approaching the Pandemic through 
Information and Communication 
Technologies (ICT) 

Biology, Technology, Information and Communication, 
Mathematics, Statistics, Sociology, History 

5. Turning sports and 
physical activity & 
STEM 

Recycle, Learn, Exercise Physical Education, Chemistry, Geometry, Informatics, 
Technology, Arts 

Spain 

1. Connecting STEM 
and arts 

Building a musical instrument: 
Thongophone 

Music, art, maths, physic, technology and social subject. 

2. Experiential projects Design a traffic light to monitor noise 
level 

Maths, Catalan language, communication, technology. 

3. Using languages in 
STEM lessons 

Making bubbles English, maths, physic and technology 

4. Using technology in 
social sciences 

Create routes with historical link using 
Google My Maps 

technology, history and social subject 

5. Turning sports and 
physical activity & 
STEM 

Gymkhana combining physical activity 
and math problems solving 

Maths, physic, physical education 
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2 IMPACT ON STUDENTS  

2.1 Respondents’ profiles  
Students´ profiles were constructed based on questions 1-4, mapping the age and gender structure, their 

nationality and school they attend.  

In Italy, all students responding to the impact assessment questionnaires came from the scientific high school 

Liceo Benedetto Croce (P2) based in Palermo. Over a half of the respondents were male, and over 80% of 

respondents between 16 and 18 years old, which makes them the oldest from all implementing countries. 

The Cyprian students involved in the piloting were attending the Grammar School in Nicosia (P4), ageing 

between 13-14 years old. According to the responses received, 45% of the respondents were female and 55% 

to the male population. 

Respondents from Greece came from 11 different schools. Students age varied from 13 to 18 years, 

specifically 14,4% were 13 years old, 10,9% 14 years old, 23,3% 15 years old, 33,9% 16 years old, 8,9% 17 

years old, 0,8% 18 years old, and 7,8% were above 18 years old. 56,4% of the students were female, 42,4% 

male and the rest 1,2% responded “other”. 

All of the Spanish respondents were attending Institut Massanet de la Selva (P8), ageing between 13-15 years 

old (the median was 14 years old). According to the responses received in all three data collection points 

(before and after the piloting, and after the field visits), 49% of the respondents corresponds to the female 

population and 51% to the male population.   

It has to be highlighted that the results from the 3 different evaluations in time are comparable, although the 

surveys have been answered by fewer students after piloting and the final evaluation compared to the initial 

assessment. The profiles (age, gender and school) maintain the same proportion in all the evaluations making 

the data significant and interpretable. 

2.2 Attitudes towards STEM disciplines 
Students´ attitudes towards STEM disciplines were evaluated based on questions number 5-8, aiming at their 

level of interest in different STEM subjects (mathematics, geometry, physics, chemistry, biology, ecology, 

informatics, technology, science, engineering), and their opinions about the importance of these subjects for 

the wellbeing and prosperity of our societies. 



 

 

The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the 
views only of the authors  and the Commission cannot be held responsible for any use which may be made of the information contained therein  

 Before the piloting 

In the initial assessment performed before the piloting, students indicated that they were fairly interested 

in STEM-related subjects. On a three-point Likert scale (not interested, fairly interested, very interested), the 

students scored towards the positive extreme (mean= between 1,9 in Spain up to 2,15 in Greece, out of a 

maximum of 3).  They also considered the STEM-related subjects important for the wellbeing and prosperity 

of our societies (mean=2,32 – 2,56, out of a maximum of 3), highlighting the subjects of Maths, Informatics 

and Technology (mean=2,52). However, the Spanish and Greek students expressed not feeling fully 

confident in terms of their knowledge and skills in these STEM-related subjects (mean=1,89), Cyprian and 

Italian students expressed more confident in STEM-related knowledge (mean = 2,06). 

 

In all countries, we have observed that the most preferred subjects by students are Informatics (32% 

declared very interested) followed by Mathematics, Science and Technology (30% all of them).  

SPAIN CYPRUS ITALY GREECE

Attitudes towards STEM disciplines (Q5-8) 2,04          2,13     2,27 2,08     
Interest on STEAM subjects 1,90          2,05     2,20 2,15     
STEM as important for wellbeing and prosperity of society 2,32          2,20     2,56 2,20     
Confident about STEM-related knowledge and skil ls 1,89          2,08     2,06 1,90     

PRE
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Moreover, students believed the most important subject for the wellbeing and prosperity of our societies 

are Maths again (59% declared very important) followed by Technology (51%) and Biology (49%). It has to 

be highlighted that students perceived all STEM subjects as an important driver for prosperity since 45% of 

respondents on average have stated at least one STEM subject as very important.  

Despite the high importance of the STEM subjects for the wellbeing of the society perceived by the students, 

we can observe their medium-low confidence in STEM subjects since the negative extreme is larger than in 

the previous questions. In fact, on average 28% of the students are not confident at all on any of these 

subjects, engineering being the most difficult subject according student’s perception (39%), followed by 

science (35%) and physics (31%). This result is not surprising since engineering is a more complex field of 

applied science which is rarely included in curricula of middle and high schools.  
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 After the piloting 

Immediately after the piloting, the students significantly increased their interest in STEM-related subjects 

compared to the initial assessment. The students scored towards the positive extreme (mean between 1,99 

in Spain up to 2,25 in Greece out of a maximum of 3). They also considered the STEM-related subjects 

important for the wellbeing and prosperity of our societies (mean= ranged between 2,38 - 2.45 2,6, out of a 

maximum of 3). In addition, they increased their confidence in terms of their knowledge and skills in these 

STEM-related subjects (mean= between 2,06 in Spain and 2,18 in Cyprus) after the piloting.  

 

In aggregate, we observed that students are maintaining their preference of informatics (30%) followed by 

mathematics, and biology (both subjects have been declared as very interesting by 29% of respondents). 

There haven´t been envisaged significant changes in the interest in STEM subjects since the proportion of 

negative, positive and neutral extreme remain mainly the same. For instance, there is only a 1% increase in 

students answering a high interest in STEM subjects. 

SPAIN CYPRUS ITALY GREECE

Attitudes towards STEM disciplines (Q5-8) 2,14     2,20     2,26 2,28     
Interest on STEAM subjects 1,99     2,16     2,19 2,25     
STEM as important for wellbeing and prosperity of society 2,38     2,29     2,55 2,43     
Confident about STEM-related knowledge and skil ls 2,06     2,18     2,05 2,15     

POST
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Students appeared to feel more knowledgeable in Informatics (mean=2,42) after the piloting compared to 

the initial assessment (mean=2,25), claiming increased confidence in all STEM subjects except for Biology 

which scores mostly the same (2,03). 

Students´ perception about the importance of the STEM subjects for the wellbeing and prosperity of the 

society haven´t changed significantly. The most important subjects remain maths (55% of the students 

perceive it as very important), followed by technology (47%), chemistry and biology (both 43%). 

 

The highest impact on the attitudinal changes for this block of questions is observed in students´ confidence 

in STEM subjects since the negative extreme has decreased considerably. After the piloting, only 22% of the 

students were not confident in STEM subjects, which is a considerable decrease since the initial assessment 

(28%). There was a remarkable increase in their confidence in engineering - initially, 39% of respondents 

were not confident at all in this subject, after the piloting this score dropped to 20%. This positive change can 

be explained by the fact that some of the CHOICE resources introduced engineering to students for the first 

time.  

 Final assessment 

The final assessment was done several months after the piloting and after the field visits. At this point, 

students’ interest in STEM-related subjects slightly decreased compared to the hight of the post-piloting 

results. Nevertheless, the attitudes towards STEM disciplines still improved compared to the responses 

obtained before the piloting. In this sense, the students scored towards the positive extreme (mean between 
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2,01 in Spain and 2,48 in Cyprus). In Spain, the general interest in STEM subjects has surprisingly decreased 

(from 1,90 to 1,78) although the other two sections, importance of STEM subjects for prosperity on the 

society and the confidence about STEM subjects have increased (from 2,32 to 2,36 and from 1,89 to 1,93 

respectively). In the other countries, all 3 categories have obtained better results compared to the initial 

assessment. 

 

We can conclude that the piloting was successful in terms of improving students´ attitudes towards STEM 

disciplines. The indicators improved especially after the piloting followed by a slight drop in students´ 

interest in STEM back to the initial levels after several months. This might be explained by a strong impact of 

the direct piloting experience, stimulating students´ interest which faded in absence of further STE(A)M 

activities.  

 

 

 

PRE POST FINAL PRE POST FINAL PRE POST FINAL PRE POST FINAL
Attitudes towards STEM disciplines (Q5-8) 2,04          2,14           2,01     2,13              2,20     2,48     2,27 2,26     2,39     2,08 2,28    2,20     
Interest on STEAM subjects 1,90          1,99           1,75     2,05              2,16     2,38     2,20 2,19     2,30     2,15 2,25    2,18     
STEM as important for wellbeing and 
prosperity of society 2,32          2,38           2,36     2,20              2,29     2,62     2,56 2,55     2,60     2,20 2,43    2,35     

Confident about STEM-related knowledge 
and skil ls 1,89          2,06           1,93     2,08              2,18     2,46     2,06 2,05     2,26     1,90 2,15    2,08     

SPAIN CYPRUS ITALY GREECE

 1,90  1,95  2,00  2,05  2,10  2,15  2,20  2,25  2,30

SPAIN

CYPRUS

ITALY

GREECE

Attitudes towards STEM disciplines (Q5-8)

PRE

POST

FINAL
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2.3 Skills and competences  
Students´ skills and competences were evaluated based on questions 9-11, asking about their confidence in 

their understanding, knowledge and skills in STEM disciplines, their level of abilities in STEM, and their 

performance in STEM subjects. 

 Before the piloting 

Before the piloting, students reported having a sufficient level of skills and competences required in STEM 

disciplines (mean= between 1,90 in Spain and 2,23 in Italy out of a maximum of 3) in terms of critical, creative 

and computational thinking, analysing and interpreting data, inquiry and research skills, problem-solving, 

collaboration, presentation, language, manual skills, and digital skills. They also reported having a good 

understanding (mean between 1,95 in Greece and 2,26 in Italy) of the connection between arts and social 

sciences with STEM, the real-world application of STEM, the current climatic and environmental issues, the 

complex societal challenges, the use of digital technologies and internet safety, and the use of technology 

(mean=2,39). Furthermore, they emphasised feeling confident in using digital tools for learning and finding 

information (mean=2,20 in Greece and 2,35 in Spain). 

 

 

SPAIN CYPRUS ITALY GREECE

Skil ls and Competences (Q9-11) 2,14          2,17     2,27 2,08     
STEM-related Skil ls and Competences 1,90          2,09     2,23 2,10     
Understanding of STEM-related topics 2,18          2,11     2,26 1,95     
Confident in using digital tools 2,35          2,32     2,33 2,20     

PRE
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Students in all implementing countries claimed to have poor skills in coding and robotics (34% of the students 

stated a low level of these skills). This finding was not surprising since the piloting was implemented in middle 

and high schools where coding and robotics are usually not involved in standard curricula. On the other hand, 

the best self-evaluated skills have been i) collaboration and teamwork (57% of the respondents rated as 

their strong skill) ii) critical thinking (52%); iii) creative thinking (51%), and iv) use of digital technologies 

(44%).  

 

 After the piloting 

After the piloting, students reported having even more satisfactory level of skills and competences required 

in STEM disciplines (mean increased to values between 1,98 in Spain and 2,27 in Italy, out of a maximum of 

3) in terms of critical, creative and computational thinking, analysing and interpreting data, inquiry and 

research skills, problem-solving, collaboration, presentation, language,  manual skills, and digital abilities. 

They also reported having a good understanding (mean between 2,17 in Cyprus and 2,23 in Greece) of the 

connection between arts and social sciences with STEM, the real-world application of STEM, the use of 

coding and robotics in real life, the complex societal challenges, and particularly the use of digital 

technologies and internet safety. This group of skills have been improved compared to the initial 
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assessment, since the minimum mean has increased from 2,14 to 2,18 (Spain) and the positive extreme has 

increased from 2,27 to 2,36 (in Italy). The data from Cyprus and Greece also raised up to 2,27.  

  

In the next graphic, we can observe the detailed score of the different skills, aggregated by all countries to 

extract general conclusions:  

 

There is a visible improvement in students´ skills and competences after the piloting. The skills in coding 

and robotics improved compared to the initial assessment – initially, 34% of the students stated they had low 

level of these skills, after the piloting, only 29% of respondents don´t feel confident in coding and robotics. 

This change was noticed especially in case of the students testing the CHOICE resources focused on robotics 

and coding. However, few sessions are only sufficient to introduce the basic concepts but not enough to 

develop more advanced skills in such a complex field.  

SPAIN CYPRUS ITALY GREECE

Skil ls and Competences (Q9-11) 2,18     2,27     2,36 2,27     
STEM-related Skil ls and Competences 1,98     2,16     2,27 2,14     
Understanding of STEM-related topics 2,22     2,17     2,28 2,23     
Confident in using digital tools 2,36     2,48     2,53 2,45     

POST
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On the other hand, the best self-evaluated skills have been again i) collaboration and teamwork (55% of the 

respondents rated as strong skill) ii) critical thinking (55%); iii) creative thinking (52%) and iv) use of digital 

technologies (40%). If we use mean analysis instead of percentage from the responses in the positive 

extreme, we see a slight improvement from 2,24 to 2,29. 

 Final assessment 

Several months after the piloting, the students reported maintaining an increased level of skills and 

competences required in STEM disciplines (mean between 1,97 in Spain and 2,47 in Italy) out of a maximum 

of 3) in terms of critical and computational thinking, analysing and interpreting data, inquiry and research 

skills, problem-solving, collaboration, presentation, language, digital and manual skills, emphasising again 

their critical thinking (mean=2,27 on average). At this point, they also reported having a slightly better 

understanding (mean=2,12) of the connection between arts and social sciences with STEM, for the current 

climatic and environmental issues, the use of coding and robotics in real life, the complex societal 

challenges, the use of digital technologies and internet safety, and again they have better understanding of 

the use of technologies and internet safety (mean=2,37). Overall, students´ perception of their skills and 

competences improved from the beginning of the project, see next graphic for further details:   

 

 

 

 

 

 

PRE POST FINAL PRE POST FINAL PRE POST FINAL PRE POST FINAL
Skil ls and Competences (Q9-11) 2,14          2,18           2,18     2,17              2,27     2,46     2,27 2,36     2,39     2,08 2,27    2,13     
STEM-related Skil ls and Competences 1,90          1,98           1,97     2,09              2,16     2,47     2,23 2,27     2,46     2,10 2,14    2,01     
Understanding of STEM-related topics 2,18          2,22           2,26     2,11              2,17     2,48     2,26 2,28     2,39     1,95 2,23    2,12     
Confident in using digital tools 2,35          2,36           2,32     2,32              2,48     2,44     2,33 2,53     2,33     2,20 2,45    2,26     

SPAIN CYPRUS ITALY GREECE
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In terms of improving students´ skills and competences, the CHOICE piloting can be evaluated as very 

successful. The results show that the indicators improved significantly right after the piloting and then again 

slightly after the field visits. The Open Educational Resources (OERs) were designed as skill-based and focused 

on engaging students actively in the learning process, contributing to a longer retention of the skills acquired. 

Judging by these results, we can say that the CHOICE approach to STE(A)M teaching has been proven effective 

for increasing students’ skills and competences.  

2.4 Career choices 
Students´ career preferences and changes in them were evaluated in questions number 12 to 15, asking 

student about their intentions to enrol in STEM academic courses or work in STEM fields. 

 Before the piloting 

Before the piloting, the majority of the students from Italy, Greece and Spain did not intend enrolling for a 

STEM-related academic course (between 40% - 50%, mean between 1,51 – 1,801, out of a maximum of 3) 

neither consider STEM as their preferred field for their future career (mean= between 1,56 and 1,60)2. The 

exception is Cyprus where the majority of students consider STEM for their future studies and work. What’s 

important to note is that the students agreed that having STEM-related knowledge will still be useful in their 

studies and careers even in a non-STEM field (mean between 2,08 – 2,55 up to a maximum of 3).  

 
1 Cyprus mean = 2,45 
2 Again, Cyprus has higher mean result= 2,39 

 1,80  1,90  2,00  2,10  2,20  2,30  2,40  2,50

SPAIN

CYPRUS

ITALY

GREECE

Skills and Competences (Q9-11) 

FINAL

POST

PRE
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 After the piloting 

After the piloting, an improvement in the students´ willingness to take up a STEM-related academic course 

can be observed (mean between 1,59 and 1,98, out of a maximum of 3). Especially, the students expressing 

no interest in the STEM field before the piloting shifted to a more positive response (maybe) in the post-

piloting evaluation. Again, Cyprian students are more motivated to enrol in a STEM academic course 

(obtaining a higher mean = 2,48). Similar results were observed in case of their intentions in pursuing a STEM-

related career in future (mean between 1,69 in Spain and 1,94 in Greece, Cyprus 2,42). Lastly, the students 

were mostly in agreement that having STEM-related knowledge will be highly useful in their studies and 

careers even if not in a STEM field (mean between 1,99 Spain and 2,58 in Cyprus). 

 

 

 

 

SPAIN CYPRUS ITALY GREECE

Career Choice (Q12-15) 1,76     2,49     2,09 1,97     
Pursuing a STEM academic course 1,59     2,48     1,98 1,87     
Pursuing a STEM future career 1,69     2,42     1,92 1,94     
STEM-related knowledge as useful in non-STEM fields 1,99     2,58     2,38 2,10     

POST

SPAIN CYPRUS ITALY GREECE

Career Choice (Q12-15) 1,73          2,46     1,96 1,82     
Pursuing a STEM academic course 1,51          2,45     1,78 1,80     
Pursuing a STEM future career 1,60          2,39     1,73 1,56     
STEM-related knowledge as useful in non-STEM fields 2,08          2,55     2,38 2,10     

PRE
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 Final assessment 

When comparing the results from the assessment done before and after the piloting, and after the field visits, 

we observe an increase in students´ willingness to pursuit a STEM path (both academic or professional) in 

all four countries (mean between 1,85 – 2,48, compared to the initial mean 1,73 – 2,46.  

 

After the field visits, the students´ willingness to study STEM or work in STEM fields has almost doubled 

(from 10% - to 20%).  In all implementing countries, the willingness to follow a STEM path increased in 

comparison to the baseline (pre-pilot) and remained high even after several months after the piloting. 

Therefore, we can conclude that the CHOICE approach to teaching STEM has a long-term positive impact on 

students´ interest in STEM careers. 

The positive change came mainly from the initially dubious students, since this group has decreased down to 

32%. At the same time, the students convinced not to study or work in the STEM field remained without 

significant variation (between 43% - 47%). This brings us to the conclusion that the piloting activities and the 

field visits had a stronger positive impact on the attitudes towards the STEM fields in case of students who 

were initially more open to a STEM path in their future. On the other hand, the students initially not 

interested in STEM academic courses and careers mostly didn´t change their mind, although they consider 

STEM disciplines important and useful for their academic and professional future in non-STEM fields, thus 

confirming the importance of the interconnection between STEM and non-STEM disciplines.  

PRE POST FINAL PRE POST FINAL PRE POST FINAL PRE POST FINAL
Career Choice (Q12-15) 1,73          1,76           1,85     2,46              2,49     2,48     1,96 2,09     2,15     1,82 1,97    1,91     
Pursuing a STEM academic course 1,51          1,59           1,73     2,45              2,48     2,56     1,78 1,98     2,04     1,80 1,87    1,79     
Pursuing a STEM future career 1,60          1,69           1,74     2,39              2,42     2,28     1,73 1,92     2,01     1,56 1,94    1,88     
STEM-related knowledge as useful in non-
STEM fields 2,08          1,99           2,06     2,55              2,58     2,59     2,38 2,38     2,39     2,10 2,10    2,06     

SPAIN CYPRUS ITALY GREECE
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2.5 Project impact 
The overall impact of the CHOICE project on students was evaluated based on question number 16, asking 

to which extend the project activities improved their interest in STEM disciplines, their understanding of the 

practical application of STEM subjects, their understanding of the interconnection between STEM and non-

STEM subjects, and finally their skills in STEM disciplines. This section was included in the post-piloting and 

final assessment only.  

 After the piloting 

On a five-point Likert scale (from fully disagree to fully agree), the students scored towards the positive 

extreme (mean= between 3,33 in Spain and 4,35 in Cyprus, out of a maximum of 5), indicating that their 

experience with participation in the CHOICE project was positive. More specifically, their participation in the 

CHOICE project stimulated their interest in STEM disciplines (mean between 3,29 and 4,23) and significantly 

improved their understanding of the practical application of these disciplines (mean between 3,35 and 4,42), 

their STEM-related skills (mean=4,32), and improved their awareness of the interconnection between STEM 

and non-STEM disciplines (mean between 3,38 and 4,42). 

Overall, students evaluated the project as successful, finding the CHOICE experience original, widening their 

horizons, and improving their understanding of the interconnection of disciplines in the context of current 

societal challenges. Some students believed that the workshops and activities were interesting and 

educational, however, there wasn´t enough time and sufficient content to develop more advanced skills and 

competencies in the studied STEM field. 
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 Final assessment 

After the field visits, we have observed a similar pattern as in the previous segments of the assessments. The 

students´ overall perception of the CHOICE project´s positive impact decreased slightly in some countries 

(mean between 2.98 in Spain and 3,89 in Greece) compared to the previous results (mean = between 3,33 

and 4,35).  

 

 

POST FINAL POST FINAL POST FINAL POST FINAL
Project´s impact (Q16) 3,33           2,98     4,35     3,73     3,65     3,65     4,05    3,84     
CHOICE project stimulated interest 3,29           2,97     4,23     3,72     3,52     3,52     4,10    3,89     
CHOICE project improved understanding of 
STEM practical application 3,35           3,02     4,42     3,66     3,77     3,81     3,95    3,78     

STEM subjects as interconnected 
disciplines 3,38           3,16     4,42     3,88     3,72     3,65     4,10    3,84     

CHOICE project improved STEM skil ls 3,28           2,77     4,32     3,69     3,60     3,60     4,03    3,75     

GREECESPAIN CYPRUS ITALY
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 Summary table of the cross-comparative analysis - Students 

 

 

 

 

 

 

 

  

PRE POST FINAL PRE POST FINAL PRE POST FINAL PRE POST FINAL
Attitudes towards STEM disciplines (Q5-8) 2,04          2,14           2,01     2,13              2,20     2,48     2,27 2,26     2,39     2,08 2,28    2,20     
Interest on STEAM subjects 1,90          1,99           1,75     2,05              2,16     2,38     2,20 2,19     2,30     2,15 2,25    2,18     
STEM as important for wellbeing and 
prosperity of society 2,32          2,38           2,36     2,20              2,29     2,62     2,56 2,55     2,60     2,20 2,43    2,35     

Confident about STEM-related knowledge 
and skil ls 1,89          2,06           1,93     2,08              2,18     2,46     2,06 2,05     2,26     1,90 2,15    2,08     

Skil ls and Competences (Q9-11) 2,14          2,18           2,18     2,17              2,27     2,46     2,27 2,36     2,39     2,08 2,27    2,13     
STEM-related Skil ls and Competences 1,90          1,98           1,97     2,09              2,16     2,47     2,23 2,27     2,46     2,10 2,14    2,01     
Understanding of STEM-related topics 2,18          2,22           2,26     2,11              2,17     2,48     2,26 2,28     2,39     1,95 2,23    2,12     
Confident in using digital tools 2,35          2,36           2,32     2,32              2,48     2,44     2,33 2,53     2,33     2,20 2,45    2,26     
Career Choice (Q12-15) 1,73          1,76           1,85     2,46              2,49     2,48     1,96 2,09     2,15     1,82 1,97    1,91     
Pursuing a STEM academic course 1,51          1,59           1,73     2,45              2,48     2,56     1,78 1,98     2,04     1,80 1,87    1,79     
Pursuing a STEM future career 1,60          1,69           1,74     2,39              2,42     2,28     1,73 1,92     2,01     1,56 1,94    1,88     
STEM-related knowledge as useful in non-
STEM fields 2,08          1,99           2,06     2,55              2,58     2,59     2,38 2,38     2,39     2,10 2,10    2,06     

Project´s impact (Q16) 3,33           2,98     N/A 4,35     3,73     3,65     3,65     4,05    3,84     
CHOICE project stimulated interest N/A 3,29           2,97     N/A 4,23     3,72     N/A 3,52     3,52     N/A 4,10    3,89     
CHOICE project improved understanding of 
STEM practical application N/A 3,35           3,02     N/A 4,42     3,66     N/A 3,77     3,81     N/A 3,95    3,78     

STEM subjects as interconnected 
disciplines N/A 3,38           3,16     N/A 4,42     3,88     N/A 3,72     3,65     N/A 4,10    3,84     

CHOICE project improved STEM skil ls N/A 3,28           2,77     N/A 4,32     3,69     N/A 3,60     3,60     N/A 4,03    3,75     

SPAIN CYPRUS ITALY GREECE
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3 IMPACT ON TEACHERS 
Such as in the case of students, the project´s impact on teachers was measured based on the data collected 

before and after piloting, and several months after the conclusion of piloting and the field visits (A5.4). 

Besides the MOOC piloting, teachers also took part in an initial training on the use of STE(A)M approach in 

STEM education and were instructed in how to use the CHOICE MOOC in their teaching practice. 

3.1 Respondents’ profiles  
Teachers´ profiles were constructed based on the questions 1-4, asking about their nationality, school they 

teach at and their field of expertise.  

number of responses (n) PRE POST FINAL 
ITALY 15 15 8 
CYPRUS 13 13 13 
GREECE 28 23 15 
SPAIN 12 13 10 

 

In Italy, all teachers responding to the impact assessment questionnaires came from the scientific high school 

Liceo Benedetto Croce (P2) based in Palermo. Teachers taking part in the piloting were specialised in both 

STEM and non-STEM subjects: Maths, Physics, Chemistry, Biology, Physical Education, History and Arts. Some 

of the teachers involved in the piloting also co-created the OERs tested. There was a drop down in the number 

of teachers´ responses after the field visits because only 8 teachers took active part in the visits.  

All participant teachers from Cyprus were working at the Grammar School in Nicosia (P4). All teachers 

involved in the piloting teach STEM-related subjects at the school, specifically Chemistry, Informatics, 

Biology, Robotics, Mathematics, and Physics. Biology and Physics were the most represented - 46% of the 

respondents taught these disciplines.  

In Greece, the participating teachers came from the same 11 schools as the students. 32,1% teach 

Mathematics, 28,6% Information Technology, 10,7% Literature, 10,7% Biology, 7,1% Physical Education, 7,1% 

Physics and 3,6% Chemistry. 

The teacher-participants in Spain came from the Institut Massanet de la Selva (P8). Their professional 

background varies widely, including Social Science, Physics, Maths, English, Technology, Spanish, and 
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Catalan). 70% of the teachers teach STEM related subjects (mainly technology, 38%). On the other hand, 30% 

of the respondents specialise in non-STEM disciplines such as Languages and History.  

3.2 Teaching STEM disciplines 
Question number 5 proposed different statements regarding teachers´ teaching skills and approaches used 

in their practise:  

• The use a variety of teaching approaches in teaching STEM disciplines 

• The ability to select effective approaches to teach different topics in the STEM field 

• The use of practical examples to explain STEM concepts 

• The ability to provide students with hands-on experience when teaching STEM 

• The ability to explain to students how STEM disciplines are useful in real-world 

• The ability to encourage and welcome students’ questions 

• The ability to encourage discussion and cooperation among students 

• The ability to adapt my teaching style to different learners to encourage their interest in STEM 

• The ability to increase the achievement in STEM subjects of students who do not speak the national 

language as their first language 

• The ability to help students from disadvantaged background to be successful in STEM 

 Before the piloting 

All teachers agreed they use a variety of approaches in teaching STEM, while choosing the most effective 

approaches, use practical examples, provide their students with hands-on experiences, and don´t have 

difficulties when explaining the usefulness of STEM in real-world application, encourage students to ask 

questions and engage them in discussions, are willing to adapt their teaching style and increase non-

native students’ achievement in STEM subjects as well as providing help to students from disadvantaged 

backgrounds to the maximum degree (median=3,93; out of a maximum of 5).  

On the other hand, most of them agreed on enhancing questions among students and their class 

participation (median = 4; mean = 4,17). 

Disaggregating data per country, we observe a lower confidence in the Spanish teachers, mean 3,52 

(which can be given by the fact that 30% of them are not specialised in STEM disciplines), followed by 

Italian teachers mean 3,73 who also come from both STEM and non-STEM background. The most 

confident are the Cyprian and Greek teachers with mean = 4,37 and 4,08 respectively.  
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 After the piloting 

After the initial teachers´ training and piloting, teachers gained more confidence in applying the STE(A)M 

approach in teaching STEM subjects, proving so the effectiveness of the training for teachers (3.6 Local 

teacher training sessions, using training materials from Module 0) and their participation in the CHOICE 

MOOC pilot-testing of STE(A)M-based resources. They also learnt how to use the CHOICE MOOC for 

STE(A)M-based education and thus became able to enrich STEM lessons with digital tools. The resources 

proved to be useful in helping teachers to use inter-disciplinary approach in STEM teaching and coming up 

more easily with practical examples, making STEM subjects more interesting and tangible for their students. 

Specifically, we can observe a global improvement since the mean has increased significantly from the 

previous 3,93 to a 4,43 out of maximum of 5, positioning the confidence on teaching STE(A)M subjects to the 

positive extreme.  

 Final assessment 

 Several months after the teachers´ training and piloting, we can see a slight decrease in teachers’ scores 

(mean=4,18). This decrease has been led by Cyprus and Spain, mean 3,73 and 3,77 respectively.  

 

In Italy and Greece, the mean has increased beyond the post-piloting values. Despite this small turn back 

in Cyprus and Spain, the levels of confidence in teaching STE(A)M subjects remained higher than before the 

piloting, showing the CHOICE project has impacted on teachers’ attitudes, moreover these changes seem to 

be more consistent than those affecting students. This conclusion was confirmed by the huge increase in 

confidence by Italian and Greek teachers: 4,50 and 4,70 respectively.  

  

 

PRE POST FINAL

Teaching STEM disciplines (Q5) 3,93              4,43              4,18              
SPAIN 3,52              3,86              3,77              
CYPRUS 4,37              4,97              3,73              
ITALY 3,73              4,55              4,72              
GREECE 4,08              4,34              4,49              
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3.3 STE(A)M approach in STEM education  
Questions 6-7 focused on the approaches teachers apply in their STEM teaching practices, their confidence 

in using innovative activities and developing students´ abilities such as creative and critical thinking, 

computational thinking, analysing and interpreting data, inquiry and research skills, finding solutions to 

complex problems, collaboration and teamwork, presentation skills, language skills, digital skills, practical 

application of theoretical concepts, and manual skills (creative work, constructions etc.). 

 PRE POST  FINAL 
    

STE(A)M approach in STEM education (Q6-7) 2,09 2,58 2,31 
SPAIN 1,82 2,27 2,20 
CYPRUS 2,35 3,00 2,04 
ITALY 2,12 2,69 2,76 
GREECE 2,05 2,35 2,23 

    
STE(A)M approach in STEM education   1,92 2,50 2,21 
SPAIN 1,61 2,13 1,99 
CYPRUS 2,22 3,00 1,89 
ITALY 1,99 2,79 2,77 
GREECE 1,87 2,07 2,20 
Developing students’ STEM-related skills and abilities 2,15 2,54 2,38 
SPAIN 1,84 2,27 2,21 
CYPRUS 2,50 3,00 2,22 
ITALY 2,25 2,59 2,76 
GREECE 2,01 2,31 2,35 
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 Before the piloting 

According to the teachers’ responses, they felt fairly confident in applying a STE(A)M approach in STEM 

education (mean=2,09, out of a maximum of 3). More specifically, they felt confident in combining different 

STEM and non-STEM disciplines in one lesson, using creative activities, experiments and examples of practical 

applications of STEM, providing hands-on activities, integrating sports and languages, addressing 

contemporary societal phenomena, climate changes and environmental issues, and applying coding and 

robotics. On the other hand, it has been noticed that teachers felt less confident in using digital tools in 

teaching. Moreover, they felt confident in helping students to develop STEM-related skills and abilities such 

as creative, computational and creative thinking, analysing and interpreting data, inquiry, problem-solving 

and research skills, collaboration, presentation and language skills as well as digital and practical skills 

(mean=2,15, out of a maximum of 3). 

 After the piloting 

Piloting teachers improved their confidence in developing skills and competences of their students in STEM 

fields (mean=2,58, out of maximum of 3) compared to the assessment done prior the piloting (mean=2,09). 

Despite all participating teachers have improved their skills and confidence, the great impact achieved in 

Spain has to be highlighted, since they felt relatively less confident in developing skills in STEM fields (mean 

1,82 out of maximum of 3) and after the piloting, their confidence has increased up to the positive extreme 

(mean 2,58) being aligned with the results obtained in other countries, except Cyprus which stands out above 

the other participating countries (mean=3). 

Thanks to the use of the STE(A)M approach and STE(A)M-based educational resources teachers felt more 

capable of unlocking students’ creativity and stimulating critical thinking. Especially, they claimed to have 

gained tools and competencies helping them to support the development of students´ creative thinking, 

team work, and manual skills. The pilot has proved to aim at students´ critical thinking, analytical skills, 

inquiry and research skills. Moreover, the resources gave them an opportunity to apply practical skills during 

laboratory experiments.  

Finally, it should be mentioned that all teachers mentioned that thanks to the STE(A)M approach, they felt 

more confident in guiding students in their own learning journey in exploring STEM fields, combining and 

applying knowledge from different subjects in finding original solutions to complex problems.  
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 Final assessment 

As we can see in the graphic below, after the field-visits, there was a slight decrease in teachers’ scores 

(mean=2,31, compared to the previous 2,58 out of a maximum of 3).  

This decrease has been led by Cyprus. In fact, Cyprian teachers have decreased their confidence in developing 

skills and competences of their students in STEM fields significantly (from mean=3 to 2,04 out of maximum 

of 3). 

Greece and Spain have experienced a slight decrease as well but teachers’ confidence remained higher than 

before the piloting. In Italy, teachers participating in field visits gained even more confidence than after the 

piloting. However, the survey was only answered by those teachers attending the field-visits which may 

slightly bias the results. Anyway, the results confirm that the CHOICE project has positively impacted the 

teachers’ abilities in teaching STEM disciplines and related skills. 

3.4 Motivating students to choose STEM 
Teachers´ ability to motivate students and stimulate their interest in STEM fields were investigated in 

question number 8. 

 PRE POST  FINAL 

    
Motivating students to choose STEM (Q8)  3,98 4,33 4,21 
SPAIN 3,23 3,44 3,28 
CYPRUS 4,50 5,00 4,40 
ITALY 4,16 4,50 4,67 
GREECE 4,02 4,39 4,50 
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 Before the piloting 

The teachers agreed that they could quite successfully motivate the students to choose STEM disciplines 

and particularly enhance their interest in STEM, choose a STEM-related academic or career field and raise 

their awareness about the application of STEM in real life (mean=3,98, out of a maximum of 5). At national 

level, Spanish teachers felt less confidence (mean=3,23) and Cyprian teachers the most confident 

(mean=4,50).  

 After the piloting 

After the piloting, we could see that the teachers increased their ability in stimulating students´ interest in 

STEM disciplines, reaching the positive extreme (mean=4,33, out of a maximum of 5). All implementing 

countries achieved similar results in terms of improvement.  

 Final assessment 

After several months and the field visits, teachers felt more confident in stimulating students´ motivation 

to study STEM and encouraging their interest in STEM fields, especially through offering new points of view 

and inter-disciplinary experience. Teachers also confirmed that making STEM lessons more interactive and 

fun prevents the students from feeling discouraged and intimidated if STEM subjects are not their first choice. 

However, teachers also admit that not all students can and need to enjoy STEM subjects, adding that it is 

important to make STEM disciplines accessible to all students but without excessive pressure.  
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As in the previous sections, after the field-visits, we can see a slight decrease in teachers’ scores reporting 

feeling less confident in motivating the students to choose STEM disciplines than in the previous phases 

(mean=4,21, out of a maximum of 5). Nevertheless, their confidence is still higher than previous the pilot, 

demonstrating the effectiveness of the project approach.  

3.5 Project´s impact on teachers 
In question 9, teachers were asked to assess the CHOICE project´s impact on: 

• Their ability in using the STE(A)M approach 
• The use of innovative resources for teaching STEM subjects 
• Their perception of STEM subjects as interconnected disciplines 
• The effectiveness of the STE(A)M approach for teaching STEM subjects 

 

 POST  FINAL 

   
Project´s impact (Q9) 4,50 3,86 
SPAIN 4,12 3,40 
CYPRUS 5,00 3,00 
ITALY 4,38 4,35 
GREECE 4,50 4,70 

 

This question was part of the post-piloting and final assessment only.  

 After the piloting 

After the piloting, the teachers fully agreed that their participation in the CHOICE project improved their 

ability in using the STE(A)M approach in STEM education, provided them with useful resources for teaching 

STEM subjects, enabled them to perceive the STEM subjects as interconnected disciplines and that STE(A)M 

approach is more effective for teaching STEM subjects rather than the traditional single subject approach 

(median= 4; mean=4,12, out of a maximum of 5). 

 Final assessment 

Despite the slight decrease in teachers´ perception of the project´s impact (mean = 3,86 out of a maximum 

of 5), teachers evaluated their participation in the CHOICE piloting as a valuable experience. They gained 

and improved their competencies in applying the STE(A)M approach and appreciated the resources as useful 

and practical. They also believed that adding some practical experience improved students´ learning and 

strengthened their understanding of the interconnection between different subjects.  
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Parallelly to the student’s assessment, the impact perceived by teachers was greater right after the piloting 

rather than the final evaluation (a few months later), showing the importance of continuing this kind of 

activities and implementing innovative approaches in education to maintain the positive impact. In fact, the 

mid-term impact perceived by teachers is positioned in the positive extreme, mean 3,8 out of a maximum of 

5.  
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 Summary table of the cross-comparative analysis - Teachers 

    
Teaching STEM disciplines (Q5)                

3,93  
               

4,43  
               

4,18  

SPAIN                
3,52  

               
3,86  

               
3,77  

CYPRUS                
4,37  

               
4,97  

               
3,73  

ITALY                
3,73  

               
4,55  

               
4,72  

GREECE                
4,08  

               
4,34  

               
4,49  

 
   

STE(A)M approach in STEM education (Q6-7) 2,09 2,58 2,31 
SPAIN 1,82 2,27 2,20 
CYPRUS 2,35 3,00 2,04 
ITALY 2,12 2,69 2,76 
GREECE 2,05 2,35 2,23 

    

STE(A)M approach in STEM education   1,92 2,50 2,21 
SPAIN 1,61 2,13 1,99 
CYPRUS 2,22 3,00 1,89 
ITALY 1,99 2,79 2,77 
GREECE 1,87 2,07 2,20 
Developing students’ STEM-related skills and 
abilities 2,15 2,54 2,38 

SPAIN 1,84 2,27 2,21 
CYPRUS 2,50 3,00 2,22 
ITALY 2,25 2,59 2,76 
GREECE 2,01 2,31 2,35 

 
   

Motivating students to choose STEM (Q8)  3,98 4,33 4,21 
SPAIN 3,23 3,44 3,28 
CYPRUS 4,50 5,00 4,40 
ITALY 4,16 4,50 4,67 
GREECE 4,02 4,39 4,50 
Project´s impact (Q9)   4,50 3,86 
SPAIN  4,12 3,40 
CYPRUS  5,00 3,00 
ITALY  4,38 4,35 
GREECE  4,50 4,70 
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4 ANNEXES 

4.1 Questionnaire for students - before the piloting 
In what country do you go to school? 

What is the name of your school? 

What is your age? 

What is your gender? 

Attitudes towards STEM disciplines 

STEM = Science, Technology, Engineering, Mathematics 

Please rate the level of your interest in the following subjects. 

 Not interested at all Fairly interested Very interested 

Mathematics    

Geometry    

Physics    

Chemistry    

Biology    

Ecology    

Informatics    

Technology    

Science    

Engineering    

 

From your point of view, how important are the following subjects for the wellbeing and prosperity of our societies? 

 Not important Fairly important Very important 
Mathematics    
Geometry    
Physics    
Chemistry    
Biology    
Ecology    
Informatics    
Technology    
Science    
Engineering    
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How confident are you about your knowledge and skills in the following disciplines? 

 Not confident Confident Very confident 
Mathematics    
Geometry    
Physics    
Chemistry    
Biology    
Ecology    
Informatics    
Technology    
Science    
Engineering    

 

To which extent do you agree with the following statements? 

 Fully disagree Partially agree Neither agree or 
disagree 

Partially disagree 

I get good grades at 
science, technology 
and/or mathematics 

    

I easily follow my 
science, technology 
and/or mathematics 
lessons 

    

I find science, 
technology and/or 
mathematics easier 
than other subjects 

    

I look forward to my 
science, technology 
and/or mathematics 
lessons 

    

I enjoy my science, 
technology and/or 
mathematics lessons 

    

I dedicate more time 
to studying science, 
technology and/or 
mathematics rather 
than other topics 

    

I actively search for 
information about 
STEM topics 

    

I enjoy discussing 
topics regarding 
science, technology 
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and/or maths with 
my friends and 
parents 

 

Skills and Competences 

How do you rate your level of the following skills and abilities? 

 Poor Average Strong 
Creative thinking    
Critical thinking    
Computational thinking    
Analysing and interpreting 
data 

   

Inquiry and research skills    
Finding solutions to 
complex problems 

   

Collaboration and team 
work 

   

Presentation skills    
Language skills    
Digital skills    
Practical application of 
theoretical concepts 

   

Manual skill (creative 
work, constructions etc.) 

   

 

How do you rate your understanding of following topics? 

 Poor Average Strong 
Connection between arts 
and science, technology 
and/or mathematics 

   

Connection between 
social sciences and 
science, technology 
and/or mathematics 

   

Real-world application of 
science, technology 
and/or mathematics 

   

Current climatic and 
environmental issues 

   

Complex societal 
challenges and 
phenomena 

   

Use of digital technologies 
and internet safety 

   

Coding and robotics    
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How confident are you in using digital tools for learning and finding information? 

• Not confident at all 
• Fairly confident 
• Very confident 

Career Choice 

Do you consider enrolling for an academic course in the field of STEM? (Science, Technology, Engineering, 
Mathematics)? 

• No 
• Maybe 
• Yes 

 
Do you imagine your future career in the field of STEM (Science, Technology, Engineering, Mathematics)? 

• No 
• Maybe 
• Yes 

 
Do you consider studying a university course or building your future career in some of the following fields? 

o Mathematics 
o Physics 
o Chemistry 
o Science 
o Biology 
o Medicine 
o Biotechnology 
o Ecology 
o Informatics 
o Technology 
o Engineering 
o Architecture 
 

Do you think that your knowledge of STEM disciplines will be useful in your studies/career in a non-STEM field? 

• No 
• Maybe 
• Yes 
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4.2 Questionnaire for students - after the piloting and final evaluation 
In what country do you go to school? 

What is the name of your school? 

What is your age? 

What is your gender? 

Attitudes towards STEM disciplines 

STEM = Science, Technology, Engineering, Mathematics 

Please rate the level of your interest in the following subjects. 

 Not interested at all Fairly interested Very interested 

Mathematics    

Geometry    

Physics    

Chemistry    

Biology    

Ecology    

Informatics    

Technology    

Science    

Engineering    

 

From your point of view, how important are the following subjects for the wellbeing and prosperity of our societies? 

 Not important Fairly important Very important 
Mathematics    
Geometry    
Physics    
Chemistry    
Biology    
Ecology    
Informatics    
Technology    
Science    
Engineering    

 

How confident are you about your knowledge and skills in the following disciplines? 
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 Not confident Confident Very confident 
Mathematics    
Geometry    
Physics    
Chemistry    
Biology    
Ecology    
Informatics    
Technology    
Science    
Engineering    

 

To which extent do you agree with the following statements? 

     
I get good grades at 
science, technology 
and/or mathematics 

    

I easily follow my 
science, technology 
and/or mathematics 
lessons 

    

I find science, 
technology and/or 
mathematics easier 
than other subjects 

    

I look forward to my 
science, technology 
and/or mathematics 
lessons 

    

I enjoy my science, 
technology and/or 
mathematics lessons 

    

I dedicate more time 
to studying science, 
technology and/or 
mathematics rather 
than other topics 

    

I actively search for 
information about 
STEM topics 

    

I enjoy discussing 
topics regarding 
science, technology 
and/or maths with 
my friends and 
parents 
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Skills and Competences 

How do you rate your level of the following skills and abilities? 

 Poor Average Strong 
Creative thinking    
Critical thinking    
Computational thinking    
Analysing and interpreting 
data 

   

Inquiry and research skills    
Finding solutions to 
complex problems 

   

Collaboration and team 
work 

   

Presentation skills    
Language skills    
Digital skills    
Practical application of 
theoretical concepts 

   

Manual skill (creative 
work, constructions etc.) 

   

 

How do you rate your understanding of following topics? 

 Poor Average Strong 
Connection between arts 
and science, technology 
and/or mathematics 

   

Connection between 
social sciences and 
science, technology 
and/or mathematics 

   

Real-world application of 
science, technology 
and/or mathematics 

   

Current climatic and 
environmental issues 

   

Complex societal 
challenges and 
phenomena 

   

Use of digital technologies 
and internet safety 

   

Coding and robotics    
 

How confident are you in using digital tools for learning and finding information? 

• Not confident at all 
• Fairly confident 
• Very confident 
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Career Choice 

Do you consider enrolling for an academic course in the field of STEM? (Science, Technology, Engineering, 
Mathematics)? 

• No 
• Maybe 
• Yes 

 

Do you imagine your future career in the field of STEM (Science, Technology, Engineering, Mathematics)? 

• No 
• Maybe 
• Yes 

 

Do you consider studying a university course or building your future career in some of the following fields? 

o Mathematics 
o Physics 
o Chemistry 
o Science 
o Biology 
o Medicine 
o Biotechnology 
o Ecology 
o Informatics 
o Technology 
o Engineering 
o Architecture 
 

Do you think that your knowledge of STEM disciplines will be useful in your studies/career in a non-STEM field? 

• No 
• Maybe 
• Yes 

 

Conclusions 

To which extent do you agree with the following statements? 

 Fully disagree Partially disagree Neither Agree 
or disagree 

Partially agree Fully agree 

Have your participation 
in this CHOICE project 
(workshops, practices, 
visits...) stimulated your 
interest in sciences, 
math, technologic (STEM) 
disciplines? 
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Have your participation 
in the CHOICE 
(workshops, practices, 
visits...)  Project 
improved your 
understanding of the 
practical application of 
sciences, math, 
technologic (STEM) 
disciplines? 

     

Do you perceive sciences, 
math, technologic (STEM) 
subjects as 
interconnected 
disciplines? 

     

My skills in sciences, 
math, technologic (STEM) 
disciplines have been 
improved after the 
CHOICE Project 

     

 

4.3 Questionnaire for teachers before the piloting 
In what country do you teach? 

What is the name of your school? 

What subject do you teach? 

Teaching STEM disciplines 

To which extent do you agree with the following statements? 

 Fully agree Partially agree Neither agree or 
disagree 
(sometimes) 

Partially 
disagree 

Fully disagree 

I use a variety of 
teaching 
approaches in 
teaching STEM 
disciplines 

     

I can select 
effective 
approaches to 
teach different 
topics in the 
STEM field 

     

I use practical 
examples to 
explain STEM 
concepts 
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I provide 
students with 
hands-on 
experience 
when teaching 
STEM 

     

I find it easy to 
explain to 
students how 
STEM disciplines 
are useful in 
real-world 

     

I encourage and 
welcome 
students’ 
questions 

     

I encourage 
discussion and 
cooperation 
among students 

     

I adapt my 
teaching style to 
different 
learners to 
encourage their 
interest in STEM 

     

I know how to 
increase the 
achievement in 
STEM subjects 
of students who 
do not speak the 
national 
language as 
their first 
language 

     

I have the ability 
to help students 
from 
disadvantaged 
background to 
be successful in 
STEM 

     

 

STE(A)M approach in STEM education 

How confident do you feel in the following aspects? 

 Not confident at all Fairly confident Very confident 
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applying STE(A)M 
approach in teaching 
STEM subjects 

   

combining different STEM 
disciplines in one lesson 

   

combining non-STEM and 
STEM disciplines in one 
lesson 

   

teaching STEM disciplines 
by using creative and 
artistic activities 

   

understanding of the 
intersections between 
STEM and non-STEM 
disciplines in complex 
real-world problems 

   

applying experiential 
activities to teach STEM 

   

providing students with 
examples of practical 
application of STEM 

   

providing students with 
hands-on experience in 
STEM lessons 

   

teaching STEM together 
with languages 

   

teaching STEM through 
sports and physical 
activities 

   

addressing contemporary 
societal phenomena in 
STEM lessons 

   

addressing climatic 
changes and 
environmental issues in 
STEM lessons 

   

applying coding and 
robotics in STEM lessons 

   

using digital-based tools 
and resources in teaching 

   

teaching students how to 
use digital tools for 
learning 

   

 

How confident do you feel in developing the following skills and abilities of your students? 

 Not confident at all Fairly confident Very confident 
Creative thinking    
Critical thinking    
Computational thinking    
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Analysing and interpreting 
data 

   

Inquiry and research skills    
Finding solutions to 
complex problems 

   

Collaboration and team 
work 

   

Presentation skills    
Language skills    
Digital skills    
Practical application of 
theoretical concepts 

   

Manual skill (creative 
work, constructions etc.) 

   

 

Motivating students to choose STEM 

To which extent do you agree with the following statements? 

 Fully 
disagree 

Partially agree Neither agree 
or disagree 

Partially 
disagree 

Fully agree 

I know how to 
encourage students' 
interest in STEM 
disciplines 

     

I know how to 
stimulate the interest 
in STEM disciplines in 
students who prefer 
non-STEM subjects 

     

I know how to 
motivate students to 
choose STEM field for 
their academic and/or 
career path 

     

I know how to explain 
to my students’ 
possible real-world 
application of STEM 
disciplines 
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4.4 Questionnaire for teachers - after the piloting and final evaluation  
In what country do you teach? 

What is the name of your school? 

What subject do you teach? 

Teaching STEM disciplines 

To which extent do you agree with the following statements? 

 Fully agree Partially agree Neither agree or 
disagree 
(sometimes) 

Partially 
disagree 

Fully 
disagree 

To which extent do 
you agree with the 
following 
statements? 

     

I can select 
effective 
approaches to 
teach different 
topics in the STEM 
field 

     

I use practical 
examples to 
explain STEM 
concepts 

     

I provide students 
with hands-on 
experience when 
teaching STEM 

     

I find it easy to 
explain to students 
how STEM 
disciplines are 
useful in real-world 

     

I encourage and 
welcome students’ 
questions 

     

I encourage 
discussion and 
cooperation among 
students 

     

I adapt my 
teaching style to 
different learners 
to encourage their 
interest in STEM 

     

I know how to 
increase the 
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achievement in 
STEM subjects of 
students who do 
not speak the 
national language 
as their first 
language 
I have the ability to 
help students from 
disadvantaged 
background to be 
successful in STEM 

     

 

STE(A)M approach in STEM education 

How confident do you feel in the following aspects? 

 Not confident at all Fairly confident Very confident 
applying STE(A)M 
approach in teaching 
STEM subjects 

   

combining different STEM 
disciplines in one lesson 

   

combining non-STEM and 
STEM disciplines in one 
lesson 

   

teaching STEM disciplines 
by using creative and 
artistic activities 

   

understanding of the 
intersections between 
STEM and non-STEM 
disciplines in complex 
real-world problems 

   

applying experiential 
activities to teach STEM 

   

providing students with 
examples of practical 
application of STEM 

   

providing students with 
hands-on experience in 
STEM lessons 

   

teaching STEM together 
with languages 

   

teaching STEM through 
sports and physical 
activities 

   

addressing contemporary 
societal phenomena in 
STEM lessons 

   



 

 

The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the 
views only of the authors  and the Commission cannot be held responsible for any use which may be made of the information contained therein  

addressing climatic 
changes and 
environmental issues in 
STEM lessons 

   

applying coding and 
robotics in STEM lessons 

   

using digital-based tools 
and resources in teaching 

   

teaching students how to 
use digital tools for 
learning 

   

 

How confident do you feel in developing the following skills and abilities of your students? 

 Not confident at all Fairly confident Very confident 
Creative thinking    
Critical thinking    
Computational thinking    
Analysing and interpreting 
data 

   

Inquiry and research skills    
Finding solutions to 
complex problems 

   

Collaboration and team 
work 

   

Presentation skills    
Language skills    
Digital skills    
Practical application of 
theoretical concepts 

   

Manual skill (creative 
work, constructions etc.) 

   

 

Motivating students to choose STEM 

To which extent do you agree with the following statements? 

 Fully disagree Partially 
disagree 

Neither agree or 
disagree 

Partially agree Fully agree 

I know how to 
encourage 
students' 
interest in STEM 
disciplines 

     

I know how to 
stimulate the 
interest in STEM 
disciplines in 
students who 
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prefer non-
STEM subjects 
I know how to 
motivate 
students to 
choose STEM 
field for their 
academic and/or 
career path 

     

I know how to 
explain to my 
students’ 
possible real-
world 
application of 
STEM disciplines 

     

 

Conclusions 

To which extent do you agree with the following statements? 

 Fully disagree Partially 
disagree 

Neither agree 
or disagree 

Partially 
agree 

Fully agree 

Have your participation 
in the CHOICE Project 
improved your ability in 
using the STE(A)M 
approach? 

     

Have the CHOICE 
Project provided you 
with useful resources 
for teaching STEM 
subjects? 

     

Do you perceive STEM 
subjects as 
interconnected 
disciplines? 

     

After having 
participated in the 
CHOICE Project, I 
believe STE(A)M 
approach is more 
effective for teaching 
STEM subjects than 
traditional single 
subject approach. 
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