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Abstract
There is an increasing number of science, technology, engineering, and math-
ematics (STEM) interventions within the education system, and the question 
of their effectiveness as well as the optimal ways to determine their effec-
tiveness are a growing subject of interest. This study qualitatively evaluates 
a two-year STEM intervention programme to gain a deeper insight into the 
students’ perception and understanding of a STEM intervention. The second 
aim was to provide some recommendations for planning future interventions 
in STEM, understanding a provided reason behind students’ satisfaction.
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Four focus group discussions were conducted with students in 4th through 
6th grades (N = 24) in 2016 and four focus groups with students in the 5th 
through 7th grades (N = 34) in 2017. The use of a qualitative approach in 
the evaluation of the STEM intervention programme proved to be a good 
choice. The outcome of the analysis shows that such a STEM programme 
could be effective if we maintain the recency effect and interest in the activ-
ity, provide as many hands-on activities as possible, increase the sense of 
autonomy in students, develop collaborative learning, and put emphasis on 
robot-assisted learning and learning through play. Also, it is important to carry 
out early STEM interventions, emphasizing the importance and usefulness 
of the activities for everyday lives of students, and that, during the course of 
the programme, materials and resources are provided for out-of-school STEM 
activities (especially for students of lower SES). 
Keywords: qualitative evaluation, STEM intervention programme, primary 
school

Introduction
In the field of science, technology, engineering, and mathematics (STEM), 

many STEM school and after-school programmes were designed and implement-
ed. STEM intervention programmes are implemented at different educational levels 
(pre-school, primary school, and high school as well as undergraduate and graduate 
university levels and internships), in different contexts (in-school and after-school), 
through various ways of financing (state agencies, schools, universities, NGOs), us-
ing different methods (STEM mentoring and/or tutoring, various summer schools 
or programmes, career counselling, research experiences, and changes or enrich-
ment in the curriculum), and they aim to achieve different goals (attracting and/or 
retaining students in a particular STEM school subject or area, increasing academic 
achievement in STEM school subjects, increasing feelings of students’ self-effica-
cy, and experiencing positive attitudes towards STEM) (Burušić, Blažev, & Dević, 
2017). Given the development and existence of a large number of individual STEM 
intervention programmes, the question of their true reach and overall efficiency has 
become a matter of concern. Some meta-analysis and review studies have highlight-
ed numerous problems that can be found in designing, implementing, and evalu-
ating different STEM intervention programmes (George-Jackson & Rincon, 2012; 
Scott-Little, Hamann, & Jurs, 2002; Valla & Williams, 2012). Therefore, the arising 
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question of researchers’ interest is determining in what way is a particular STEM 
intervention programme evaluated in order to better understand its real reach.

By reviewing the existing literature, it is possible to find discussions on a num-
ber of methodological challenges and disadvantages in designing and implementing 
STEM intervention programmes. The most common problems are the informal na-
ture of efficacy measurements, the absence of control groups, poorly matched com-
parison groups, the absence of randomized grouping and pre-post comparisons, and, 
in general, the lack of data on the effectiveness of measured outcomes in relation to 
the purpose and goal of the programme (Fashola, 1998; George-Jackson & Rincon, 
2012; Scott-Little et al., 2002; Valla & Williams, 2012; Wentzel & Wigfield, 2007). 
An additional problem is focusing mainly on short-term outcomes of STEM inter-
vention programmes, like learning specific content (Bodin, Elliot, Salami, Hernan-
dez, & de Miranda, 2013; Cotabish, Robinson, Dailey, & Hughes, 2013; Hurtado, 
Eagan, Figueroa, & Hughes, 2014), experiencing positive emotions (excitement and 
enthusiasm for STEM) (Deckard, Quarfoot, & Csanadi, 2014), increased confidence 
in one’s own STEM abilities (Bartsch, Case, & Meerman, 2012; Betz & Schifano, 
2000), increased knowledge about the possibilities and value of STEM for different 
jobs and everyday life (Deckard et al., 2014), and moving the obstacles to potential 
progress in the STEM area that existed prior to intervention (Myers & Pavel, 2011). 
Meanwhile, the long-term outcomes of STEM intervention programmes using lon-
gitudinal evaluation designs are rarely considered (Valla & Williams, 2012; Wentzel 
& Wigfield, 2007). 

In the relatively short history of STEM intervention programme evaluation, the 
question of the methodological foundation in the intervention evaluation emerged 
within quantitative and qualitative methodological approaches, which is generally 
followed by the question of their possible integration (Lawrenz & Huffman, 2006; 
Shoffner & Dockery, 2015). The evaluation approach based on the variations of ex-
perimental designs using the quantitative approach for the measurement of outcome 
is considered a gold standard for programme evaluation. Thus, evaluated interven-
tions have shown that the effects of motivational interventions in STEM vary be-
tween large effects, small to moderate effects, and no effects at all (Rosenzweig 
& Wigfield, 2016). However, only such a quantitative approach can be inadequate 
and disable the real understanding of the outcomes of the programme (Lawrenz & 
Huffman, 2006).

According to Lawrenz and Huffman (2006), evaluating the outcomes of an in-
tervention through quantitative approach only can generally answer whether and 
to what extent a STEM intervention programme is successful or unsuccessful. 
However, what is generally missing is understanding how and why a particular 
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programme is successful or unsuccessful. Authors such as Lawrenz and Huffman 
(2006) and Blustein et al. (2013) have pointed out the importance of such research 
in promoting the understanding of STEM’s interest development. By evaluating the 
programme with a qualitative approach, it is possible to better understand all the 
processes through which certain programmes influence STEM interests for at least 
two reasons. First, quantitative research failed to answer how students construct the 
meaning about STEM education and career development in the STEM field (Blus-
tein et al., 2013). Second, qualitative research has provided important findings that 
quantitative research could not obtain. For example, Basu and Barton (2007) found 
that interest in science in poor urban youth increases when science activities are 
presented in meaningful and useful ways, when they learn in an environment that 
encourages social ties important to students, and when they are able to participate 
in science activities in an autonomous way. Such insights would not be possible with 
quantitative methods. 

The aim of this paper is to make a significant step forward and to carry out a 
qualitative evaluation of our two-year STEM intervention programme. There are 
several reasons for this. We intend to look at and recognize: (1) the latent reasons 
that could be the basis of satisfaction with the intervention, (2) the latent reasons that 
could influence the overall outcomes of the intervention, and (3) the possible reasons 
for the existence or absence of a broader impact of the intervention. Thereby, we 
want to contribute to scientific valorisation of individual programmes and to provide 
guidelines for designing future programmes in this area. The STEM programme 
lasted for two years, which enabled us to, comprehensively and over time, monitor 
student perceptions, which is a departure from the most frequently analysed, short-
term intervention outcomes. Also, using qualitative methodology, we want to make a 
further step in understanding the potential reasons for (non-)effectiveness of STEM 
programmes. Therefore, we open the possibility for a deeper understanding of the 
context, experience, and student perception of programme outcomes, which could 
contribute to a better understanding of quantitative findings in this field of research. 
By using focus groups, we are moving away from most qualitative evaluation re-
search that uses the techniques of individual interviews (Scott-Little et al., 2002). 
Given that the focus group encourages a wider range of participant responses (Hen-
nink, 2007) and produces original data that are significantly different from individ-
ual interviews (opinions expressed under the influence of others, constructing data 
from multiple sources) (Madriz, 2003), a better understanding of the participants’ 
opinions, behaviour, and perception was enabled in relation to most of the existing 
research.
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Evaluated STEM intervention programme

The STEM intervention programme was implemented within the framework of 
the JOBSTEM project, a four-year longitudinal study of relations between achieve-
ment, self-competence beliefs, and career interests among students of 16 Croatian 
primary schools. The project is based on an experimental longitudinal-sequential 
design that includes three cohorts of primary school students (fourth, fifth, and sixth 
grades) that are followed during three consecutive years. The students of all schools 
(N = 2110) are followed with quantitative questionnaires, while those who have gone 
through the STEM intervention (experimental schools) (n = 1053, 51% boys and 49% 
girls) are additionally followed with the qualitative methodology after the interven-
tions. The main goals of the STEM intervention programme were to increase the 
student interest in STEM subjects and careers, to develop positive attitudes towards 
STEM, and to provide and demonstrate information about STEM careers.

Interventions were carried out on two occasions, i.e. in 2016 and 2017 via multi-
disciplinary workshops, educational visits to college laboratories, school lectures, 
and workshops, where students had the opportunity to gain more information about 
the STEM field and STEM careers, to learn or prove some natural and mathematical 
laws, and also to restructure and integrate previously learned facts from different 
school subjects into their corpus of knowledge. School workshops are designed to 
present new STEM-related content about which students have not been able to hear 
through regular classes so far, such as the content related to robotics, programming, 
electronics, Internet, etc. In addition to the element of new, interesting content, the 
implementation of workshops was based on interactive teaching, with the use of 
interesting equipment and materials for students, and workshops were based on in-
dividual and team problem solving in a new field. By visiting STEM-related insti-
tutions, the main intention was to enable and show more information about various 
careers and jobs in the STEM field. Through lectures, experiments, sites, laborato-
ries, and bureau visits, students have met STEM experts and gained insight into the 
wide scope of workplaces where STEM experts work and complete daily tasks. The 
emphasis in this part of the intervention was also to demonstrate connectivity and 
contribution of the STEM field to a wide range of human activities – to students, it 
was shown that the discoveries, products, and services developed in the STEM field 
have an important application in areas such as medicine, the pharmaceutical indus-
try, the food industry, transportation, environmental protection, etc. A more detailed 
description of the implemented STEM intervention programme can be found in An-
nex 1. 
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Method
Participants

Eight qualitative focus groups were formed (6-10 members per group), compris-
ing students of grades 5, 6, and 7. In total, 58 students from eight different schools 
participated in the research. After the first wave of STEM intervention, four focus 
groups were held in 2016, and after the second wave in 2017, the remaining four 
followed. 

The researchers were not involved in the selection of participants. Students 
signed up voluntarily for the study, and their teachers were instructed to maintain 
a balanced distribution of genders in each class and to refrain from selecting only 
well-behaved and academically successful students. Since every participant of the 
focus group was directly involved in STEM intervention activities, everyone is con-
sidered a valid source of data related to the research.

Procedure for organizing and conducting focus groups

Focus groups were held over the period of May 9 to May 18, 2016, and then from 
March 21 to March 29, 2017, in the form of semi-structured interviews. The discus-
sions held within the focus groups were approximately the duration of one school 
period (45 minutes), and they were conducted according to a previously prepared 
template for a structured conversation. The conversation was divided into three main 
areas: (1) satisfaction with the intervention (satisfaction with activities and sugges-
tions for improvement), (2) outcomes of the intervention (change of attitudes, moti-
vation, and knowledge of STEM school subjects and careers and change of percep-
tion regarding the appearance of STEM experts and attitudes towards them), and (3) 
broader effect of the intervention (at school and at home). Focus groups were con-
ducted by two moderators, a 34-year-old male and a 28-year-old female. The male 
moderator conducted one half of the focus group, and the female moderator con-
ducted the other half. During every focus group, in addition to the moderator, there 
was another researcher present who filled the designated form with the student’s 
answers. Every focus group was held in an unoccupied classroom in the school, 
although a few groups were held in school staff offices. The students were prom-
ised anonymity, and the conversation was registered with a voice recorder, with the 
students’ consent. The assistant researchers taking notes were psychology graduate 
students. Based on the notes and audio recordings, they created transcripts of the 
conversations that form the basis for future qualitative data analysis. The length of 
each group’s transcript ranged from 9 to 11 pages. In order to protect the students’ 
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anonymity, their names are not mentioned in the transcripts, only their pseudonyms, 
while only the researchers on the project know the students’ real identities.

Conceptual and methodological properties  
of data analysis approach

Framework analysis developed by Ritchie and Spencer in 1994 was used to an-
alyse data. Framework analysis is appropriate for applied research; research with 
specific, predefined topics; limited time for gathering/collecting data; previously de-
fined sample; and when data collecting has more structure when compared to the 
one usually employed in qualitative research (Ritchie & Spencer, 1994; Srivastava & 
Thomson, 2009). Given that our main topics of research and sample (participants of 
the intervention) are predefined, framework analysis is the most appropriate method 
of data analysis. Even though framework analysis could help generate theories, its 
primary task is to describe and interpret what occurs in a specific context, which 
enables identification of new topics that were not included at the beginning of the 
analysis (Ritchie & Spencer, 1994). This approach includes a systematic and iterative 
process consisting of a few different phases: the process of familiarizing with the 
data, identifying a thematic framework, coding, charting, mapping, and interpreting 
(Ritchie & Spencer, 1994). Every level of data analysis was first executed by two 
researchers independently, after which the two sets of results were combined.

Findings and discussion

First we will display findings concerning the reasons behind intervention satis-
faction, then the general findings of intervention outcomes, and lastly, we will ob-
serve possible reasons behind the broader influence of the intervention.

Satisfaction with intervention

When considering statements regarding satisfaction with the STEM interven-
tion, we can differentiate seven topics that could explain possible reasons for satis-
faction with the STEM intervention among students. 

The first topic is The importance of the recency effect and the maintaining of 
interest in the activity. The students who are involved in the programme longer show 
lower satisfaction with the intervention, and there is an increase in the degree of crit-
icism in the students’ feedback on intervention content and intervention execution. 
By contrast, statements provided after the first year were mostly devoid of criticism 
(Everything was fine. There isn’t anything wrong. It was pretty good.) This may be 
due to the fact that, to most students enrolled in first-year activities of the interven-
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tion, those were their first extracurricular experiences, something fresh, different, 
and interesting, which then led to uncritical excitement with those activities. Howev-
er, when the students were exposed to a similar extracurricular experience again, the 
recency effect faded away, which had an impact on showing satisfaction with sec-
ond-year activities. This is very important to consider while designing long-term in-
tervention programmes in which some participants may drop out of the programme, 
which prevents a complete evaluation of all participants (Francsali, 2002). Hence, it 
is important to find the optimal method for structuring activities while designing in-
terventions so that the students would be able to maintain interest through time. Ad-
ditionally, these findings suggest to researchers that they need to be cautious while 
interpreting findings of shorter interventions. The positive effects they discovered 
may be a consequence of the recency effect and a lowered degree of student criticism 
rather than a sign of significant change in the examined characteristic.

The second subject is The importance of hands-on activities, sense of autonomy, 
and learning through play. The results showed that students are most satisfied with 
segments involving practical activities and content of which they had never heard 
or seen or with which they had not had the chance to work during regular class. 
The greatest dissatisfaction was with those activities in which they perceived a lack 
of practical work (We were only sightseeing. I wanted to make remote-controlled 
robots, like the last time.) or a repetition of the school curriculum they had already 
experienced or learned during class (...They explained computer science well, but 
they only repeated chemistry from school). That dissatisfaction can mostly be seen 
when comparing interventions from the first and second year. The ones from the 
first year were perceived as the ones with more practical work (I liked it when we did 
more work and less listening last year, and now we listened more and worked less, 
which made it boring. I want more practical work – like when we had to work with 
those bridges and that pyramid-tower). Moreover, it is clear to see that the students 
wish for those activities in which they have the freedom to create (They should’ve 
let us do more work by ourselves and not have us follow some instructions and 
wait to see what will happen; ...There should be more stuff where we need to think 
by ourselves and come up with some kind of solution.). Therefore, the students are 
not simply passive participants of the learning process. In fact, they demand to be 
active and free to create without being bound by previously established rules. That 
is in accordance with findings from other studies about developing motivation – it is 
important to design activities with hands-on materials that enable manipulation and 
interaction with the material along with practical work and activities that support 
the students’ sense of autonomy (Basu & Barton, 2007; Maxwell et al., 2013). By 
participating in autonomy-enabling activities, that is, by giving children freedom 
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for creativity and allowing them to set their own rules, they become more involved 
(Maxwell et al., 2013). Additionally, the students express the desire to implement that 
kind of learning in everyday classes and to integrate play into learning (I learned 
everything through play here, while in school I would’ve learned through class and 
that’s it. That kind of teaching should be done in schools.) The aforementioned state-
ments clearly show the need for change in school curriculums so that they employ 
strategies of stimulating autonomy by way of learning through play and hands-on 
activities that, in turn, lead to a more efficient learning process, greater motivation, 
and student interest in STEM. 

The third subject that emerged was The importance of robot-assisted learning. 
One of the activities in our intervention that caused excitement in the students, one 
they remembered most and was often singled out as their favourite, is robots. This 
piece of information is not overly surprising, considering research showing that, by 
commanding robots, children indirectly learn about programming and engineering 
in a fun and generalizable way, from which they form an opinion favouring robots 
as a stimulating and motivating tool in the learning process (Petre & Price, 2004; 
Sklar, Eguchi, & Johnson, 2003). Even though all our activities included in the in-
tervention were designed to enable learning new content in a fun and playful way, 
obviously, the robots were the greatest success. This is indeed possible, because 
robots performed an optimal implementation of both hands-on activities and a sense 
of autonomy. The students studied programming, which in turn resulted in a sense 
of self-accomplishment – with their own hands, they built something functional they 
could operate and with which they could later play. Therefore, robots can be a very 
efficient tool in STEM interventions for directing students towards understanding 
basic principles of programming and engineering through a sense of autonomy and 
self-accomplishment.

The fourth topic concerns The importance of emphasizing the utility-value of ac-
tivities in everyday life. Although our intervention programme tried to incorporate a 
broad spectrum of different STEM areas, students showed greater fondness towards 
interventions performed in the first year, which were more electronics and comput-
ing oriented, because students perceive the area as more useful for their future (I also 
liked it better last year because I generally like computer science more than chem-
istry, which I will never need again in my life.; Nowadays, the whole world is built 
upon this technology concerning new stuff and I think it could be useful, depending 
on the direction you want to take.). Research (Rosenzweig & Wigfield, 2016) indi-
cates that not all STEM interventions are equally effective for all STEM areas. There 
are some areas where the connection between content in class and everyday life is 
not very clear; therefore, it is necessary to emphasize the connection. If the connec-
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tion is not highlighted enough, there could be no perceived utility-value of the area in 
one’s everyday or future life. That perceived utility-value is considered the key factor 
for determining if one develops an interest for a certain area and if it leads to finding 
a vocation in that area (Eccles & Wigfield, 2002).

The fifth topic revolves around The importance of collaborative learning. Stu-
dents reported greater satisfaction with activities with highlighted orientation to-
wards teamwork and collaboration and expressed a desire for similar activities 
(More activities in teams… Like when we built the tower – there were 4 of us and we 
had to team up.). This indicates the students’ need for learning through interactions 
with their peers, that is, for collaborative learning. Using that kind of contemporary 
strategy, the students build knowledge and develop their intellectual abilities, prob-
lem solving skills, and critical and creative thinking, and they form emotions and 
attitudes (Reić-Ercegovac & Jukić, 2008). The research showed multiple advantag-
es of collaborative over individual learning: collaborative learning contributes to 
better memorization, deeper understanding, higher-order reasoning, critical think-
ing, greater motivation, and more positive relationships with peers (Laal & Ghodsi, 
2012). Thus, when designing future STEM interventions, it is important to include 
activities that include collaborative learning as much as possible.

The sixth topic is The importance of conducting early STEM interventions. In 
the group discussions, students talked about the need to design these activities for 
younger students as well (I would do something like this for younger students too. 
They should begin with it from the first grade.), suggesting that these are activities 
students lacked in their schooling. Recent studies (Rosenzweig & Wigfield, 2016) 
show a growing need for these types of interventions in younger groups as well, so 
that students can start developing interests in STEM at an early age. This is some-
thing we should emphasize even more, while keeping in mind findings that point 
out the decrease in interest for STEM areas with higher years of primary education 
while interest drops even lower after enrolment in high school (Osborne, Simon, & 
Collins, 2003; Osborne, Simon, & Tytler, 2009; Potvin & Hasni, 2014; Wigfield & 
Eccles, 1992; Wigfield et al., 1997). Moreover, there are clear indicators that interest 
in STEM develops until the age of 14 (Osborne et al., 2003; Osborne et al., 2009; 
Potvin & Hasni, 2014), which highlights an even greater need to intervene before it 
is too late.

The seventh topic is the Importance of providing needed materials and resources 
for engaging in STEM activities outside the intervention, for students with different 
socioeconomic status. Students would like to spend their free time involved in these 
types of activities; however, they often do not have adequate materials and resources 
for conducting STEM activities in their own homes (When we see all of that, we 
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want to do it ourselves, so we’d like that they give it to us...because we do not have it 
at home; For example, we don’t have these connecting magnets, that mechanism, at 
home.). Those students who don’t have possibilities to engage in activities like this at 
home are probably less likely to develop interest in STEM areas, in regards to more 
fortunate students (Eccles & Wigfield, 2002). Therefore, it is of great importance to 
encourage schools to invest in some STEM activities students could enjoy at home. 
For instance, one simple and not too expensive solution is an online platform, used 
in our intervention, which gives teachers the opportunity to organize virtual class-
rooms that can be used to upload additional materials for their students. In this way, 
many more students could further participate in STEM activities and develop pos-
itive feelings and interests towards them, regardless of their socioeconomic status.

Outcomes of the intervention

At this point we present the factors that could have had an impact on general 
intervention outcomes as well as those that represent the base of success of other 
STEM intervention programmes. We identify five possible factors.

The first factor that could be the cause of general outcomes of the intervention is 
the Ceiling effect. Most of the students report positive attitudes towards STEM after 
taking part in conducted activities (I always thought that engineering was boring, 
now I think it is lots of fun). However, there are students who report similar positive 
attitudes before and after the intervention took place. These are the students that 
were interested in STEM from the very beginning (I didn’t change my opinion, I 
have always been interested in engineering because my dad and uncle are sort of 
engineers; No, because my dad is an engineer and I would always go to work with 
him when I didn’t go to the kindergarten, and I always played with Legos and my dad 
would often send me his plans, which I would copy later on.). Quotes like these show 
that there is a different intervention effect for different students and that the inter-
vention itself is not always necessary for all groups of students, which is in line with 
previous findings (Hulleman & Harackiewicz, 2009; Miyake et al., 2010; Rosenz-
weig & Wigfield, 2016). The intervention conducted by Hulleman and Harackiewicz 
(2009) was successful only for those students who initially had low expectations 
of success. With that in mind, we can expect ceiling effect in motivation for those 
students who were highly motivated and interested in STEM even before the inter-
vention. Because of that, interventions cannot make much of a difference in their 
already positive attitudes towards STEM.

The second factor is the Decrease in stereotypes about scientists. Our analy-
sis showed that students report fewer stereotypes about scientists after receiving 
information about STEM professions, meeting STEM experts, and visiting their 
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workplaces. By taking part in these activities, students learned a lot about STEM 
vocations and their typical work tasks (Now I know much more about what they do. 
I thought that engineers work only with computers, but now I know they can also 
program and build robots – which is nice to see), which resulted in a decrease in 
some stereotypes students had about STEM vocations (We learned more about these 
vocations, now they seem more normal than I thought they were), positive changes in 
students’ attitudes towards scientists and engineers (Now we can respect their work 
more, people usually think that scientists don’t get much recognition, that their work 
is not that much important, but now that we see what and how much they work and 
contribute to the world around us, we can change our opinion), and a decrease in 
stereotypes towards them. Some studies that used the Draw a scientist test revealed 
certain stereotypes that students usually have about scientists as being older men 
who wear white lab coats and glasses, typically have beards, enjoy working alone, 
rarely hang out with other people, are surrounded by various equipment, work in a 
lab, conduct dangerous experiments, and behave rather eccentrically (Mead & Me-
traux, 1957). Findings of our study show that students indeed had these or similar 
stereotypes towards scientists, which were reduced after meeting real scientists and 
seeing environments in which they work (I thought they were crazy scientists who 
are always inside and don’t ever hang out with other people. Now I have changed my 
opinion.; I thought that scientists are old people. But apparently, not all of them are 
old.; Scientists, I imagined them as very smart, wearing glasses. Now I know they 
are indeed very smart, but they don’t wear glasses.; In movies, crazy scientists, with 
crazy white hair, silly blouse and glasses, but now I’m left with a much more positive 
impression.).

As the third factor, it is important to mention Mastery experience, self-effica-
cy, and subjective task value. Activities were designed in a way to give students a 
much-needed practical experience and hands-on activities that enable students to 
acquire mastery experience, which is, according to Albert Bandura (1997), one of 
four sources of self-efficacy in his theory. Previous studies suggested that one of 
the main factors involved in development of interest towards a specific area is the 
feeling of self-efficacy in that area. If a person believes in his/her own abilities to 
achieve a specific goal, it is more likely he/she will engage in meaningful activities, 
while putting forth more effort and being more persistent in achieving that goal 
(Bandura, 1997). During discussions, students reported obtaining more knowledge 
and skills related to STEM, and it is clear that they now feel more self-efficient and 
ready to engage in activities related to STEM (In the beginning of the fifth grade, 
we came across biology, geography, and maths for the first time and I didn’t want to 
start. I thought that geography would be very difficult. While visiting the institute, 
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I figured it’s not that hard after all, and now I am among the best students in the 
class; I realized that logical things are easy to learn – for example, when I don’t want 
to study, it would be great if someone would give me logical games or something 
like that to help me learn; I think that now we are better at it than before – I really 
liked everything, and I didn’t even think about robots until I saw them at Faculty of 
Electrical Engineering and Computing, but now I decided to buy one of these and 
try putting it together by myself.). One more determinant factor in the development 
of interest in a specific area is the subjective task value, or in other words, students’ 
beliefs about being engaged in a certain activity where they are doing something 
worthwhile (Eccles & Wigfield, 2002). Without it, although a student could believe 
he/she could be successful in performing a certain activity, he/she still might not be 
interested in it. Hence, both perceived high self-efficacy and personal value of STEM 
areas are important in order for students to choose a STEM profession. We generally 
rate a specific task as valuable when we perceive it as interesting, important, or use-
ful (Eccles & Wigfield, 2002). In our study, students see STEM activities as valuable 
and believe they acquired new skills that could be useful for their everyday life (We 
learned how to build robots and a program – we might need that knowledge in the 
future.). Similarly, they see STEM as more important and show greater interest for 
STEM areas (I think I could study something like that when I grow up. Now I study 
more than before, so I could go to college and have a career in this area.). Some stu-
dents show interest in future education in STEM, since they enjoyed and experienced 
feelings of personal achievement that, in return, increased their competence beliefs 
(I would like to study there because I found everything very interesting. I can see 
I could manage there as well.). Hence, if we want to help students develop interest 
and aspire STEM professions, activities in doing so should be designed in a way to 
encourage students’ self-efficacy (specifically mastery experience) and increase the 
subjective value students put on these activities (interest, importance, usefulness).

The fourth factor is The participation of girls and boys in intervention. One of 
the interesting outcomes is that the girls, according to the perception of boys, showed 
greater interest in STEM than they first had (Girls became more interested in STEM 
than they were before – my friend who was always talking about how she doesn’t like 
math got very excited when we were in groups, and she was trying really hard and 
thought about what she wanted to be). Studies have shown that girls show less inter-
est in STEM, have lower perceived self-efficacy in STEM, and choose such activities 
much less often, because they believe that STEM is not suitable for women (Brandell 
& Staberg, 2008; Catsambis, 1995; Eccles, 2007; Frome, Alfeld, Eccles, & Barber, 
2006; Lippa, 2005; Su, Rounds, & Armstrong, 2009). Specifically, the STEM field is 
perceived as a highly masculine field, due to the presence of widely accepted gender 
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stereotypes, which reduces interest in STEM among girls while increasing it among 
boys (Brandell & Staberg, 2008; Eccles, 2007). Various interventional studies have 
shown that, by reducing stereotype threat, the interest in STEM among girls increas-
es (Jansen & Joukes, 2012; Miyake et al., 2010). Through different practical activities 
in our intervention, girls were given the opportunity to increase their own STEM 
self-efficacy and also sense of identification and belonging to STEM areas, which 
cuts down negative consequences of the stereotype threat. Given that both boys and 
girls participated in our intervention at the same time, there was an opportunity 
for boys as well to reduce their stereotypes about STEM as a mere male field and, 
through the interaction with girls in STEM activities, realize that this is something 
in which girls can also successfully participate. Therefore, it is important to design 
STEM intervention programmes so that girls and boys are both involved in it at the 
same time.

For the fifth factor, we would like to single out STEM capital. Students’ testimo-
nies indicate how important science capital is for developing interest in STEM (...
because my dad is an engineer and I would always go to work with him when I didn’t 
go to the kindergarten, and I always played with Legos and my dad would often 
send me his plans, which I would copy later). This is in line with some other studies 
(Archer et al., 2012; Archer, Dawson, DeWitt, Seakins, & Wong, 2015; Aschbacher, 
Li, & Roth, 2010), suggesting that children who have parents with higher science 
capital (for example, parents with education or profession in a STEM area) have 
higher achievement in science and show greater aspiration for science. Therefore 
it is important, when increasing the interest in STEM among students, to take into 
account the STEM capital of parents when designing related activities. This may 
require more interventions and focus on those students who do not have large STEM 
capital.

Broader influence of intervention

Finally, it is very important to use the qualitative approach when reviewing pos-
sible reasons that may generally exist in the basis of a broader impact of STEM 
intervention programmes, and they can be an obstacle to the broader, longer-lasting, 
and more comprehensive impact of STEM interventional activities.

The first reason could be the Insufficient interest of socialization role models. 
Research shows that socialization models, i.e., teachers and parents, play an impor-
tant role in the formation of STEM interests in children (Eccles & Wigfield, 2002; 
Fennema, Wolleat, Pedro, & Becker, 1981; Jansen & Joukes, 2012). Depending on 
what parents or teachers think about the importance of the STEM field and the chil-
dren’s abilities, and depending on what messages they send to children, it greatly in-
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fluences whether children develop interest in STEM (Archer et al., 2012; Aschbacher 
et al., 2010; Eccles, 1992; Frome & Eccles, 1998; Jacobs & Eccles, 2000; Keller, 
2001). During the group discussions, students reported that neither teachers nor par-
ents showed excessive interest in the activities they had experienced. According to 
student perceptions, teachers commented on their activities only during homeroom 
class, by commenting on students’ behaviour and asking general questions about 
what children liked during the visit (None of the teachers showed more interest than 
a question about how it was, and that was all and then we needed to continue with 
the lecture.). Teachers of STEM subjects did not use the intervention to ask addi-
tional questions about the STEM field or the content of the intervention to connect 
or deepen teaching material. Thus, school associates did not use the intervention for 
career counselling to counsel the students about their future occupations. The above 
mentioned can represent a problem if it is taken into account that career counsellors 
in schools can play a key role in guiding students towards future occupations. How-
ever, a particularly interesting finding is that students notice the lack of teachers’ 
interest in their extracurricular activities (Professors do not show interest in what 
we do outside school, but only for grades and exams) and express the desire for 
greater teacher interest in their extracurricular activities (I would include teachers 
to participate more. I wish that we meet each other more often – so we visit you and 
you visit us more often, and that parents and teachers participate in these projects.). 
Likewise, they would like their teachers to adopt the teaching strategies they have 
experienced in the intervention programme (I would also like the teachers to go to 
that lecture. That they go to the lecture by themselves. I would like that a lecture is 
arranged for them so they can see this way of teaching others and get to know it a 
little bit better and maybe start to teach us in a different way.). The aforementioned 
indicates the importance of designing STEM interventions by including parents, 
teachers, and school staff.

Another reason is STEM capital. It has been shown that parents with more 
knowledge and experience in STEM asked their children more detailed questions 
about their activities and in that way showed greater interest (My dad studied at FER 
[Faculty of Electrical Engineering and Computing] so he was asking me more.; 
When I came home I could not remember the ingredients, and my mom and dad 
know chemistry so they reminded me of them.; My parents were glad because I 
was interested in that and that I was going to it at all, and my grandpa was even 
more glad because he had worked there before.). Also, the importance of parental 
science capital stands out in developing STEM interests in children (Archer et al., 
2012; Archer et al., 2015; Aschbacher et al., 2010). This is especially indicated by the 
students’ statements during group discussions (My parents usually encourage me to 
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work with the electronics and to go to these visits, and when they heard what we were 
doing there, both my parents and I were interested even more.) From the previous 
statement, it can be seen that parental encouragement has a positive impact on the 
child’s interest. Some students stated that their parents did not ask them anything, 
because they do not understand the STEM field (My father and my stepfather asked 
me, but my mom didn’t because she doesn’t understand that. Or maybe she does, 
but she forgot.). Families and family characteristics play an important role in form-
ing achievements, involvement, aspiration, and interest in science among students 
(Aschbacher et al., 2010). In addition, positive parental attitudes towards science are 
strongly associated with greater children’s aspirations in science (Archer et al., 2012; 
Archer et al., 2015). Therefore, it is important to include all of the profiles of parents 
in more active participation in the STEM intervention programme, which would help 
the students to profit further. For example, a relatively simple STEM intervention 
conducted on the parents turned out to be useful for the development of STEM inter-
est in children (Harackiewicz, Rozek, Hulleman, & Hyde, 2012). Harackiewicz et al. 
(2012), with their intervention research, have shown that, by providing information 
to parents about the usefulness of mathematics and science contents in everyday life, 
their perception of the value and usefulness of STEM subjects increases; communi-
cation with their children about the value and usefulness of the STEM subject also 
increases; and finally, the number of students that, during the last two years of high 
school, choose the STEM subjects on their own also increases.

Conclusion
The analysis of qualitative data taken in the context of the evaluation of this 

JOBSTEM intervention programme clearly gave us insights into the reasons that 
contributed to student satisfaction with the intervention, answered the question of 
what influences the outcomes of the intervention programme, and provided clear 
guidelines for what is important to consider if the broader impact of the intervention 
programme is to be achieved in all future interventions in the STEM field.

The findings of this qualitative research indicate that, while designing long-term 
intervention programmes, ensuring the longer duration of the recency effect is im-
portant to maintain interesting activities, to organize practical teamwork activities, 
to assure the feeling of autonomy in activities and learning through play, to empha-
size the importance and usefulness of activities for students’ everyday life, to pro-
vide materials and resources for STEM activities at home for students of lower SES, 
and to move towards younger age groups. If one wants to achieve the best outcomes 
of the intervention, the targeted group of students who participate in the intervention 
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should be considered. Interventions for students who initially have high STEM in-
terest are probably not effective, due to the ceiling effect. Likewise, more attention 
should be paid to students with less STEM capital than those who have more. If one 
wants to reduce some of the existing stereotypes about scientists, it is important to 
structure the interventions by bringing students into contact with STEM experts 
and their workplaces. Additionally, if the wish is to send a message that STEM is 
something that is equal for girls and boys, it is important to include both groups of 
students – girls and boys – in the intervention programmes. Also, it is important 
to design all activities in order to ensure a mastery experience, self-efficacy, and 
greater activity value for students. The preparation of the STEM intervention pro-
gramme for students is unlikely to have a broader impact, other than on the students 
themselves. Therefore, if the broader impact of the intervention is to be achieved, it 
is important to involve teachers, school staff (career counsellors, psychologists, or 
pedagogues in school), and parents alike. It is particularly important to provide the 
above mentioned to students who have parents of lower STEM capital and design 
interventions that would help strengthen it.
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Kvalitativna analiza iskustva, vjerovanja i 
stavova učenika osnovne škole prema STEM 
intervencijskom programu: ishodi programa i na 
činjenicama utemeljene preporuke za buduće 
STEM intervencije

Sažetak
U području prirodoslovlja, tehnologije, inženjerstva i matematike (STEM) po-
stoji sve veći broj pojedinačnih STEM intervencija unutar obrazovnog sustava. 
Ne čudi stoga da je pitanje njihove učinkovitosti kao i optimalnih načina za 
utvrđivanje učinkovitosti sve veći predmet interesa. 
Cilj je ovog istraživanja evaluirati učinkovitost dvogodišnjeg STEM intervencij-
skog programa provedenog u osnovim školama, te sagledati njegove efekte 
na učeničku percepciju, vjerovanja i stavove vezane uz STEM područje. Va-
žan cilj rada je na temelju stečenih empirijskih iskustava pružiti na činjeni-
cama utemeljene preporuke za planiranje budućih intervencija u STEM-u u 
obrazovnom, školskom i izvanškolskom kontekstu. Provedene su četiri fokus 
grupe s učenicima od 4. do 6. razreda (N = 24) u 2016. i četiri fokus grupe 
s učenicima od 5. do 7. razreda (N = 34)  u 2017. godini. Uporaba kvalitativ-
nog pristupa u evaluaciji STEM intervencijskog programa pokazala se dobrim 
odabirom i predstavlja pomak u dosadašnjim evaluacijskim istraživanjima. 
Ishod analize ukazuje kako je za učikovitost STEM intervencijskog programa 
od iznimne važnosti duljina trajanja efekta novosti, održavanje zanimljivosti 
aktivnosti, količina praktičnog rada, percepcija autonomije autonomije učeni-
ka, razina suradničkog učenja te zastupljenost učenja kroz igru ili uz pomoć 
tehnoloških rješenja. Također, za učinkovitost je važna percepcija važnosti i 
korisnosti aktivnosti za svakodnevni život učenika te dostupnost sadržaja i 
izvan školskih aktivnosti učenika (posebice za učenike nižeg SES-a).
Ključne riječi: kvalitativna evaluacija, STEM intervencijski program, osnovna 
škola
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