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Different kinds of efforts have been made in many countries to stimulate students’ interest in 

science and technology, for example through school competitions. Few studies, however, have 

investigated the effect of school competitions in science and technology. This study centres on 

how students participating in the science and technology school competition The Technology 

Eight experienced the outcomes of taking part in the competition. Semi-structured interviews 

were conducted with seventeen 15-year-old students. Transcripts of the interviews were 

analysed based on content and resulted in four categories: Social effects, Attitude to 

competitions, Stimulated interest in science and technology and Gained knowledge. The 

students enjoyed participating in the competition and found that it had a positive effect on the 

social situation in the classroom. Competitions were also appreciated and seen to encourage 

students to work harder. However, the competition did not have much effect in changing 

interest in science and technology. Finally, the students found it difficult to express how the 

competition had contributed to gaining more content knowledge in the subjects, but they 

emphasised the practical aspects of learning. 

Keywords: Science and technology school competition, outcome 

INTRODUCTION 

Many reports have discussed the problem with young people’s low interest in science education 

(e.g. Fitzgerald, Dawson & Hackling, 2013; Hofstein, Eilks & Bybee, 2011; Holbrook 2003; 

Osborne & Dillon, 2008). Students’ choices to continue with STEM (Science, Technology, 

Engineering, Mathematics) subjects depend on several factors such as interest, family, cultural 

influences, and the quality of teaching (Tytler, 2014). Research has also discussed effects of 

efforts aiming at stimulating student interest in STEM (e.g. Potvin & Hasni, 2014). Efforts 

mentioned include, for example, summer schools, STEM clubs, science museums, 

competitions, science fairs and after-school activities (e.g. Christensen, Knezek & Tyler-

Wood, 2015; Howarth 2014; Knowles 2014; Moreno, Tharp, Vogt & Newell, 2016; Morgan, 

Zhan & Leonard, 2013, Xie & Reider, 2014). 

Competitions in science and technology have been around for a long time. Organisations such 

as the Royal Society in Britain and the American Museum of Natural History in the US arrange 

different competitions for students. Even big companies such as Siemens, Intel and Google are 

involved in arranging competitions.  

Studies from Australia, Canada, Japan and the US, as well as from European countries, have 

shown a statistically significant correlation between participation in competitions and students’ 

future pursuit of graduate studies in science and technology (Fisanick 2010; Sahin 2013; 

Woolnough et al., 1997). Thus, results from studies of such competitions have indicated that 

competition is successful in stimulating interest in science and technology. 
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Verhoeff (1997) has discussed aspects of competitions in school, for instance if competition in 

school should be encouraged or eliminated, claiming that this depends on the type of 

competition. If competitions solely focus on the competitors, they need to be abolished. On the 

other hand, if the focus is on a problem to be solved and a competition encourages teamwork, 

this is seen as positive. Voerhoff (1997) also discussed how educators argue that competitions 

can motivate students. Fisanick (2010) has found that teachers strongly agreed that science fair 

competitions promote students’ interest in science. Along with promoting interest, teachers 

believed that the competitions provide opportunities for students to learn about research, to 

communicate skills, and to provide opportunities for students to interact with each other 

(Fisanick, 2010). Another report about the effect of student participation in science fair 

competitions (Abernathy & Vineyard, 2001) also showed how this supported students in their 

decisions on science careers. An earlier study by Grote (1996) claimed that positive effects of 

competitions include improved student communication skills, as well as stimulated science 

learning. Furthermore, researchers (Huang, Chiu & Hong, 2016; Sahin, Gulacar & Stuessy, 

2015) have argued that participation in STEM competitions has positive effects on students’ 

problem-solving and critical thinking skills.  

From a Swedish perspective, a national delegation (The Technology Delegation 

[Teknikdelegationen]) was tasked by the government to investigate what efforts had been made 

to change the trend of low student interest in learning science and technology in 2008 

(Teknikdelegationen, 2010). When the delegation presented its survey, competitions in various 

forms were numerous and a whole chapter was devoted to them. However, the delegation 

pointed out that research on the competition phenomenon was lacking. 

With only a few existing studies on aspects of competitions in science and technology, 

knowledge of participants’ experiences is needed. In an earlier study, we investigated how 

teachers and principals reflected on their participation in a school class competition (Walan & 

Mc Ewen, 2018). Here, we particularly focus on how student competitors reflect on their 

participation in a science and technology school competition. The Technology Eight is 

particularly well suited to investigate: the competition covers both science and technology, it 

has a long tradition in Sweden, and schools in the whole country participate. Therefore, the aim 

of this study is to study aspects of The Technology Eight competition as reflected in students’ 

responses in relation to the research question: What outcomes do students experience from 

participating in the science and technology school competition The Technology Eight? 

METHOD 

The research context 

In 1993 teachers from a university in Sweden organised a competition including questions in 

science and technology for school classes in grade eight (Teknikåttan, 2015). The competition 

was named The Technology Eight. The aim of the competition was to stimulate students’ 

interest in learning science and technology. By 2000, the competition had become national and 

universities throughout Sweden arranged it. The questions had developed and were constructed 

in order to stimulate problem solving and creative thinking, as well as to be related to students’ 

everyday life. Furthermore, the technology questions gained a more prominent role in the 
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competition, as evidenced in the emphasis on a class challenge that formed a major part of the 

competition. Many students have participated in the competition, which is still running; in 

2015, for example, 30,000 students participated.  

Participants  

We invited students in grade nine, who had participated in The Technology Eight competition 

during the previous year to participate in the study. The students represented three classes 

which had all reached the regional finals in 2015 and were from two different schools located 

in two district towns in the southwestern part of Sweden. Both schools have an established 

tradition of participating in The Technology Eight. Seventeen students, nine girls and eight 

boys, voluntary took part in the study, and they were all above the age of 15. The students were 

interviewed in groups of three, except for one group which consisted of only two students. The 

girls are coded as G1-9 and the boys B1-8 in this study.  

Data collection and analysis 

Semi-structured interviews were conducted with the students at their schools in quiet rooms 

separated from ordinary activities. The interviews were audio recorded and transcribed 

verbatim. Each interview lasted 15 to 20 minutes. Altogether six interviews were carried out. 

The interviews were conducted by both authors of this study. The guideline for the interviews 

is found in Appendix 1. 

The transcribed interviews were analysed based on the research questions using content 

analysis as described by Cohen, Manion and Morrison (2011). The authors of this article 

analysed and made categorisations from the transcripts independently. Results were identified 

after a consensus discussion.  

RESULTS 

Analysis of the interviews resulted in four categories: Social effects, Attitude to competitions, 

Stimulated interest in science and technology and Gained knowledge. The content of each 

category is described in more detail below.  

Social effects 

The first and major finding is that the competition seemed to have had most impact on the 

social dimension among the students. Several students pointed to the improved atmosphere and 

mood while they worked with the competition, and that this rubbed off on their schoolwork as 

a whole:  

There is a lot of cooperation, so the feeling is that we could work better after we had done The 

Technology Eight. [G6] 

… the class was united. We were very close to one another … [G2] 

Yes, you worked together more … it was like an assembled troop. [B3] 

However, some students indicated that it was sometimes stressful, as some classmates were not 

willing to participate in the competition tasks:  
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No, but you have to arrange it so all [students] work with the class task, otherwise it will be stressful. 

[B3] 

Despite the last quotation, the overall impression was of increased solidarity between the 

students in the class. This was also seen when the students talked about their relationship to 

other classes:  

 I think they [other classes] were a bit jealous. [B6] 

Attitude to competitions 

The second finding relates to students’ attitude to competitions. All students expressing an 

opinion about this issue thought that it was positive that an activity in science and technology 

was designed as a competition:  

… more [students who] will appreciate school if you arrange competitions … there are many [students] 

who like competing so they will exert themselves more …. [B6] 

We wouldn’t have worked so hard then [if it had not been a competition]. [B3] 

I don’t think I’d have been so psyched up … if it hadn’t been [a competition]. [G6] 

Some students commented on the way the competition was arranged and said that they 

appreciated this set-up. They found it stimulating to work in this manner: 

At first I didn’t think this [the competition] was interesting, so, I didn’t want to join as it wasn’t my 

thing. But when we were there, I really enjoyed it. [G4] 

Yes, it was fun, you had to design the whole piece yourself. It wasn’t only making a wheel … you had 

to make the design … for the whole piece. [G3] 

Stimulated interest in science and technology 

The third finding is related to the category stimulated interest in science and technology. We 

did not notice any remarkable changes in the student group as a result of the competition. For 

instance, when the question about the students’ choice of future studies was raised, it was clear 

that participation in the competition had had little influence.  

I am not quite sure … anyway, the Technology Eight had no influence. [G4] 

Students rather pointed to the great influence of parents and close relatives on their interest in 

science and technology. They also referred to teachers they appreciated, seminars at school and 

participating in summer holiday courses. Practical work during school lessons was also 

highlighted:  

… with help from my mum, she is a veterinary surgeon, so it will go on in the family. [B6] 

It is about childhood and adolescence and what your parents teach you. [B1] 

So, I think the technology teacher is very funny and pleasant. I don’t know why. So, if you start to like 

a teacher it is obvious that you start to like the subject. [B2] 

To have the permission to test things … to try to build things or mix stuff … [G4] 
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Gained knowledge 

Finally, the fourth finding is related to gained knowledge. Some students argued that they had 

gained knowledge through participating in the competition, but they could not specify what 

they had learnt. The responses to the question “what did you learn during the competition?” 

were rather of the following type: 

Not so much, but a little. [G6] 

The questions we missed, I remember [the answers of]. [B2] 

When the students compared taking part in the competition to traditional school lessons, their 

answers were more distinct, and emphasised that participation in the competition had given 

other experiences. One such experience was handling practical tasks: 

It was very different compared to ordinary teaching. We had the opportunity to do more. When we 

built the wheel, we had to think in more practical terms. [B7] 

Another aspect was that joining the competition was more enjoyable: 

 … we learnt perhaps in a more fun way … [G7] 

However, one group of students stressed that they might have learnt more during an ordinary 

lesson. The reason for this was that early in the competition process, some students were picked 

out for a panel, while the rest of the class members did not have such defined tasks:  

… there was much waiting time for some of us who were not so as involved as the others. So, this was 

a bit boring. [B8] 

Most student groups discussed that working with the tasks in the competition had involved not 

only science subjects and technology, but also other subjects, especially mathematics: 

 Some questions ranged across many areas … [B1] 

A lot of calculation in some questions during the competition. It was fun mathematics … It was tricky. 

[B7] 

DISCUSSION 

The aim of this study was to investigate how students reflected on participation in a science 

and technology school competition. The main purpose of the competition was to stimulate 

student interest in learning science and technology, with a focus on tasks developing problem-

solving and creative thinking skills.  

The major finding is the positive social effect that participating in the competition had on the 

students. Fisanick (2010) discusses how participation in science fair competitions promoted 

student interactions. Voerhoff (1997) argues that competitions emphasising teamwork are good 

competitions. In our study it was obvious that the students found that their participation in The 

Technology Eight had a positive effect on the social climate in class since there were several 

comments about how they felt united as a team. This was the overall picture, even though it 

was reported that not all students were equally engaged in the tasks. One of the skills of 

importance for the future is cooperation (e.g. Jerald, 2009). Hence, the effect on the social 

climate in the classes as a result of participation in the competition was favourable. 
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The second finding is related to students’ attitudes to competitions. During the interviews the 

students were totally unanimous in their opinion about school competitions. It was something 

they really appreciated. They mentioned that they were stimulated by the fact that The 

Technology Eight was a competition and they wanted to have more competitions in school. 

Some of the students argued that competitions usually only existed in sports, much to their 

regret, since they thought competing was fun. We have not found any earlier findings in the 

literature about students’ attitudes to competitions in science and technology. However, this 

experienced positive outcome may be related to the kind of competition The Technology Eight 

is, namely, a competition in which cooperation is emphasised, rather than individual 

achievement as Voerhoff (1997) has explained.  

The third finding is related to stimulated interest in science and technology. As mentioned, 

earlier studies have shown that students’ participation in science and technology competitions 

has had some kind of impact on their future choice to pursue graduate studies in science and 

technology (Abernathy & Vineyard, 2001; Fisanick 2010; Sahin 2013; Woolnough et al., 

1997). Our study does not specifically support this effect since the students had already made 

their decisions, which seemed to be based more on the influence of parents and skilled teachers. 

Earlier research has shown that parents, teachers, friends and personal interests are factors that 

impact on students’ choice of future careers in STEM (Rodrigues, Jindal-Snape & Snape, 2011; 

Hall, Dickerson, Batts, Kaufmann & Bosse, 2011). However, Cerinsek, Hribar, Glodez and 

Dolinsek (2013) also found that out-of-school experiences such as participation in school 

competitions influenced students’ choice of studies in STEM. Even though the students in our 

study did not seem to be much influenced by the competition in their choices of future studies, 

they all expressed how much they enjoyed participating in The Technology Eight. It should be 

noted that the students were 15 years old and Lindahl (2003) has argued that if we want to 

stimulate students’ interest in science this needs to be done at an early age; many students have 

already made up their minds by the age of 11. This has also been claimed by Tai et al. (2006) 

and Turner and Ireson (2010). 

Finally, the fourth finding is related to gained knowledge. Some of the students argued that 

they had learnt things during the competition, but it was hard for them to be specific about what 

they had actually learnt. Still, they made comments on how they had worked harder than usual 

simply because it was a competition. Others mentioned that they had the opportunity to work 

with practical solutions of problems to a greater extent than during traditional lessons. We did 

not investigate student learning in science and technology; we concentrated on how they 

experienced the competition. In future studies it might be of interest to investigate aspects of 

learning in relation to participation in the competition and to compare this with results from, 

for example, Grote (1996), who argued that learning in science was stimulated by participation 

in competitions. 

It is necessary to consider that it could be difficult for students to reflect on what they actually 

have learnt. Maybe their ideas of knowledge are only connected to content knowledge, or 

aspects of knowledge that are traditionally measured in school tests. It might be hard for them 

to realise that they have gained knowledge in problem-solving, how to be creative and how to 

cooperate. The study is limited with only seventeen students presenting their reflections on 
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participation in a science and technology school competition. Hence, more studies about effects 

of participation in these kinds of competitions are needed.  

CONCLUSIONS 

This study reports on students' reflections on participating in a science and technology school 

competition, The Technology Eight. The main outcome was the positive social effects such as 

increased cooperation among the students. Another finding was that the students had a positive 

attitude to competitions, and they requested more competitions in school, besides sports, since 

this triggered them to work harder during the lessons. Even though the students did not report 

a stimulated interest, or that they had gained knowledge in science and technology, we argue 

that the positive outcomes of participation in this kind of competitions are 

beneficial to students’ future skills. 
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Appendix I. 

 
Questions to students who have participated in The Technology Eight. 

 

1. How did you find out about the competition? 

a. Did you hear about the competition a long time in advance or were you informed shortly 

before participating? 

b. Did you find out about the competition from friends, teachers, the principal or another person?  

c. How did you feel about the participation? Did it seem interesting, fun, difficult, or as 

generating a lot of work? Please describe your expectations.  

d. Do you know if your school participated in the competition in previous years? 

e. Do you know the reasons for participating? 

f. Do you remember the feeling you had when the competition started? Did you feel the same 

way during all parts of the competition? 

2. With some distance to the competition 

a. Now you have participated. What was the best thing about the competition? 

b. Were there any disadvantages to participating?  

i. If yes, which? 

ii. Any suggestions for improvement? 

c. How would you describe the competition to younger students in grade seven who have not yet 

participated? 

3. Knowledge of school subjects 

a. Have your knowledge of science and technology increased during the competition?  

i. If yes, what kind of knowledge?  

ii. If yes, in which school subjects?   

b. Do you think your knowledge has increased more through participating in the competition 

than if you only had traditional teaching in the classroom? Feel free to speculate. 

c. Can you see any differences between learning during the competition and learning in the 

classroom? 

i. Did you have more time to work in a specific area while you participated in the 

competition? 

ii. Did you get to do more practical work?  

iii. Did you find it easy to understand how things are connected so you could see the 

whole picture?  

d. Have your knowledge in other school subjects increased because of your participation in the 

competition? 

i. If yes, in which way? 

e. How do you think about learning when different subjects are involved at the same time?  

i. Does the same thing happen in traditional teaching?  

4. Interest in science and technology 

a. Has your interest in science and technology changed as a result of participating in the 

competition? 

b. Would your interest have been the same if you only had traditional teaching? Feel free to 

speculate. 

5. Choice of future education 

a. You are soon going to apply to upper-secondary school programmes. Is your choice of 

programme affected by your participation in the competition?  

b. Have changed your mind? If yes, why?  

6. Affective responses 

a. Did you feel that the whole class was working on a common project?  

i. Did you often talk about the competition in the class? 

ii. Were you also involved after school and/or during breaks?  
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b. Was the social climate in the class affected by competition participation? 

c. Was the social climate at the school affected more generally?  

d. How did the school administration react while you were competing? And to the results you 

achieved in the competition?  

7. Workload 

a. Was there a lot of work involved in participating? 

i. Too much? 

ii. Did you feel stressed during the competition?  

iii. Did you need to work after school? 

b. Were all students active?  

i. Did you share responsibility or were some working harder than others?  

8. The competitive element 

The Technology Eight is a competition. How important is the competitive element? 

i. Would it have been as interesting or fun to participate if it had not been a 

competition? 

ii. Does the fact that it is a competition mean that it is too stressful?   

 




