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1 INTRODUCTION  
This document summarises the results of the CHOICE project´s impact based on 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 disciplines and their motivation to choose STEM careers. 

 Italy Cyprus Greece Spain 
Students 
involved 202 56 236 269 

Teachers 
involved 15 3 34 14 

Table 1: CHOICE MOOC piloting participation  

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 

Table 2: Impact assessment participation - students 
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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: 

 ITALY CYPRUS GREECE SPAIN 

BEFORE 15 3 28 12 

AFTER 15 3 23 13 

FINAL 8 3 15 10 

Table 3: Impact assessment participation - teachers 

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 students and teachers participating in the questionnaires differs in the four 

countries and at different collection points (before, after piloting, and after field visits), we consider it useful 

to provide 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 questionnaires. In some cases, percentages will be used for a better understanding of the 

results. 

2 Impact on students 

2.1 Attitudes towards STEM disciplines  
After the CHOICE MOOC piloting, students’ interest in STEM-related subjects increased and then slightly 

decreased after several months after the conclusion of the piloting. Nevertheless, the attitudes towards 

STEM disciplines remained higher compared to the responses obtained before the piloting. In this sense, the 

students scored towards the positive extreme (mean between 2,01 in Spain and 2,48 in Cyprus). It has to be 

noted that the general interest in STEM subjects has surprisingly decreased in Spain (from 1,90 to 1,78), 

although the other two sections - importance of STEM subjects for the prosperity on the society and the 
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confidence in 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 previous evaluation. 

Imagine 1: Students´ attitudes towards STEM disciplines – before and after the piloting, and after several months  

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.  

2.2 Skills and Competences 
The CHOICE MOOC piloting was reportedly successful in terms of improving students´ skills and 

competences since the results significantly improved after the piloting and again 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. It should be noted that the initial level of the students´ interest in STEM subjects 

may affect the results. The more appealing for students before piloting the larger impact on their skills’ 
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improvement was seen. This was visible especially in Italy and Cyprus where the final assessment results 

were even more favourable than right after the piloting1.   

Imagine 2: Students´ STEM-related skills and competence – self-evaluation, before and after the piloting, and after several months  

2.3 Choice of STEM careers 
We observed a positive trend of the CHOICE impact on students´ willingness to enrol in STEM academic 

courses or purist careers in STEM fields. Several months after the piloting and 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. 

 
1 Disclaimer: it is also true in the case of Cyprus the number of responses was much lower in their final evaluation and 
it may have created some bias on the results.  
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Imagine 3: Students´ openness to STEM-related study fields and careers –before and after the piloting, and after several months  

2.4 Project’s impact 
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 highly 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 fields. 

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

and 4,35).  

Imagine 4: Students´ evaluation of the project impact – after the piloting, and after several months  

Based on the assessment results, it is strongly recommended to continue with STE(A)M-based educational 

activities since their positive impact on attitudinal changes on students towards STEM subjects and careers 

were proven (in several perspectives). Considering the stronger short-term impact on students, the activities 

shouldn’t be organised only ad hoc or within specific project activities, but rather follow a more structured 

and continuous pattern. Regular STE(A)M learning experience or ideally incorporating STE(A)M lessons in 

school curricula might contribute to the maintaining of the positive attitudinal changes towards STEM in the 

long-term. 

3 Impact on teachers 

3.1 Teaching STE(A)M disciplines 
After the initial teachers´ training and the MOOC piloting, teachers reportedly 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 interdisciplinary approaches in STEM teaching and 

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

Several months after the teachers´ training and piloting, we observed 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.  

Imagine 5: Teachers´ skills and abilities in STEM teaching – self-evaluation, before and after the piloting, and after several months  

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 CHOICE project has affected teachers’ attitudes 

positively, moreover these changes appeared to be more consistent than those affecting students. This 

conclusion was confirmed by the significant increase in confidence by Italian and Greek teachers: 4,50 and 

4,70 respectively.  

3.2 STE(A)M approach to STEM education 
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).  

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. In Particular, they claimed to have 

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

team work, and manual skills. Moreover, the resources gave them an opportunity to apply practical skills 

during laboratory experiments. 
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Finally, it should be mentioned that all teachers confirmed 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. 

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.  

Imagine 6: Teachers´ abilities in STE(A)M approach – self-evaluation, before and after the piloting, and after several months  

3.3 Motivating students to choose STEM 
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. 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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Imagine 7: Teachers´ abilities in motivation students to choose STEM – self-evaluation, before and after the piloting, and after several 

months  

3.4 Project’s impact 
After the piloting, the teachers fully agreed that their participation in the CHOICE project improved their 

abilities 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 

confirmed that STE(A)M approach is more effective for teaching STEM subjects than the traditional single 

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

Despite the slight decrease in teachers´ perception of the project´s impact after several months (mean = 3,86 

out of a maximum of 5), teachers still evaluated their experience with the CHOICE piloting as valuable. They 

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.  

Parallelly to the student’s assessment, the impact perceived by teachers was greater right after the piloting 

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

5. 

 

 

 

 

 

 

Imagine 8: Teachers´ evaluation of the project impact – before and after the piloting, and after several months  
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