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Abstract: Science competitions, such as the International Biology Olympiad, are non-
formal education targeted to upper secondary school students with high abilities.
However, there is little knowledge about what is the relevance of training for a science
competition. In this study, Finnish Biology Olympiad training participants were
researched in the context of relevance of science education. In total, 28 students filled
in questionnaires and participated in interviews. It was found out that the students
experienced the training to be especially individually relevant for them, and there was
no significant difference between genders. Based on the results, vocational and
societal topics should be taken into more account in designing Olympiad trainings.
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1 Introduction

The decline of interest and engagement in science as well as growing need of skilled
scientists have aroused concern in many Western countries (Osborne, Simon, &
Collins, 2003; Vihma & Aksela, 2014). Non-formal, out-of-school education might
help to engage young students to math and science (STEM) careers (Tolppanen,
Vartiainen, lkavalko, & Aksela, 2015; Vihma & Aksela, 2014) and understand
scientific inquiry (Antink-Meyer, Bartos, Lederman, & Lederman, 2016). The
development of non-formal education is also promoted by the European Union
(European Union, 2015).

Most science competitions pursue to promote interest in science and scientific
careers, but it is still unknown whether those objectives can be fulfilled. According to
earlier research, science competitions have been identified to help the students realize
their talent (Campbell, Wagner, & Walberg, 2000). In addition, competitions can
reinforce career choices and interest in science, but personal topics of interests,
teachers and parents also have a big effect on future vocational choices (Krapp &
Prenzel, 2011; Sahin, Gulacar, & Stuessy, 2015). According to Campbell et al. (2000),
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it is assumed that competitions are important because the schools rarely have
differentiated curriculums for advanced students. It is also assumed that students
with high abilities are attracted to taking part in competitions and they are motivated
by these activities (Campbell et al., 2000). These assumptions have not been
confirmed, as science competitions have received little scientific interest (Abernathy
& Vineyard, 2001). Most studies about science competitions have been conducted in
Western countries, and various cultural factors have been neglected (Lim, Cheah, &
Hor, 2014). Especially, the long-term effects of the science competitions are poorly
known. Because of the lack of educational research on this field, defining the aims,
purposes and objectives of the competitions can be challenging.

The participants of science Olympiad and other science competitions have been
researched in a few studies. It has been shown that the participants of these events
are likely to choose a scientific career and succeed in academic life (Campbell et al.,
2000). Family support and not fearing failure are important predictors of students'
success (Urhahne, Ho, Parchmann, & Nick, 2012), as well as parents' educational level
(Tirri, 2000). Participants also consider that both ability and effort are needed to
succeed in competitions (Tirri & Nokelainen, 2010).

Science Olympiad training has been researched by Oliver and Venville (2011), who
found that the students participating in science Olympiad training had a higher
attitude towards science compared to other students of this age. It was also discovered
that the students experienced science to be an easy school subject and didn't pursue
to learn it. To support those students, there should be more challenges in science as
well as academic support in science learning process. (Oliver & Venville, 2011)
Biological competitions might also be a meaningful tool to improve young students'
interest in science and enabling to maintain and stabilize it (Stazinski, 1988).
However, it is yet to be defined what kind of effects these competitions and training
courses have on interest or motivation or how the students value the competitions and
training.

The International Biology Olympiad (IBO) is a yearly competition for secondary
school students interested in biology. During the competition, both practical skills and
theoretical knowledge are tested. The objectives of the IBO competition are to 1)
stimulate active interest in biological studies, 2) promote networking and
understanding between biology students, and 3) promote and exchange ideas about
biology education’ (IBO Coordinating Centre, 2015).
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Most countries taking part in the IBO competition also arrange a national Biology
Olympiad or competition and a training course for the students. In Finland, students
can participate in the National Biology Competition. Based on the competition,
approximately ten students with the highest scores are selected for the IBO training,
consisting of an online training course and two training weeks at university. To help
the students orient towards the training, the Campbell's Biology textbook is sent to
the students, and the students receive online training questions to help learning the
material. Training weeks consist of laboratory experiments, designing and executing
a small research project, as well as research laboratory visits and a final exam. In the
end of the training, four students are selected for the IBO team to represent their
country in the IBO competition, based on their score on the final exam.

2 The Relevance of Science Education

Science education is often experienced to be irrelevant for the students (Dillon, 2009),
and hence students may not become interested in scientific topics. To make students
develop positive attitudes towards science, science education should be relevant for
students in the individual level. In addition, it is important that science education is
relevant for the society and the future vocational life of the students. (Cleaves, 2005;
Hofstein, Eilks, & Bybee, 2011; Osborne et al., 2003) Advanced students consider
science to be relevant for them individually, but also for society and their future
vocation (Vesterinen, Tolppanen, & Aksela, 2016), which should be taken into account
when designing education for students with high abilities.

The relevance of science competitions hasn't been researched, even though various
science competitions are organized every year. Relevance is widely used concept in
educational policies and research, but there has been ambiguity in the definition
(Newton, 1988; Stuckey, Hofstein, Mamlok-Naaman, & Eilks, 2013). There are
various examples of studies where ‘relevant’ is interpreted synonymous for
'interesting’, 'motivating’, 'needful’ or 'meaningful’ (Holbrook, 2008; Levitt, 2001;
Simon & Amos, 2011; Sjgberg & Schreiner, 2010). Sometimes real-life effects on
students or society are used to assess the relevance of education (Hofstein & Kesner,
2006). Stuckey et al. (2013) argue that there are differences in relevance and interest
as science education can be relevant for the students even though it wouldn't be
interesting to them. Interestingness is not the only criterion for relevant science
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education, but educators should also consider including vocational and societal
aspects of relevance in their teaching.

The relevance of science education is also discussed by Roberts (2007), who
presents two visions for scientific literacy: On the one hand, science education is
relevant in developing scientific thinking skills and fostering growth of future
scientists (Vision I); on the other hand, it's also relevant in everyday life and society
(Vision I1). (Roberts, 2007; Roberts & Bybee, 2014) The definition of the relevance of
science education also depends on who decides what is relevant. Academic scholars
have traditionally defined what is relevant in science education. However, ordinary
people also face science-related problems in their everyday life; employers emphasize
working-life skills in science education; the media makes people become interested in
scientific topics; experts who are concerned with general public have also interest in
science education; and students themselves may be interested in scientific topics as
well. (Aikenhead, 2006, p. 32) In conclusion, the relevance of science education is a
multifaceted issue debated by multiple interest groups with conflicting views.

Based on literature on the relevance of science education, Stuckey et al. (2013) have
synthesized a theoretical framework, in which relevance is defined to have a 1)
temporal component, 2) an intrinsic-extrinsic component and 3) three different
dimensions of individual, societal and vocational relevance (Figure 1). They also have
pointed out that relevant science education should have positive effects on a life of a
student, but this effect can be related to the individual interests of a student or to the
societal or vocational needs. All three dimensions, individual, vocational and societal
relevance, should be present to achieve the goals of science education.

societal relevance future

vocational relevance

Figure 1. The components
and dimensions of relevant
science education, according
to Stuckey et al. (2013).

present
extrinsic intrinsic
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Science Olympiad training can be classified as non-formal education (Eshach, 2007)
because it has some features of both formal education (e.g. a curriculum and learning
objectives) and informal education (e.g. voluntariness). The requirement of relevant
science education does not apply only to formal education, but also to non-formal and
informal education. The relevance of non-formal science education has gained little
scientific interest, but e.g. Tolppanen et al. (2015) have analysed the relevance of non-
formal STEM education in Finland, and found that non-formal, out-of-school science
education can be relevant for the students individually, vocationally and societally,
and relevance should be taken into account when designing science education for high
ability students.

In this study, the participants of Finnish Biology Olympiad training courses were
researched to examine the relevance of the training. In addition, participants' views
on the relevance of biology education were researched to get more knowledge of the
relevance of the training. Secondly, students' aims and expectations and their learning
experiences were explored to get more knowledge to develop more relevant training
for the participants. The research questions were:

1. How is Biology Olympiad training relevant for the participants?
2. How is it possible to make Biology Olympiad training relevant for the
participants?

3 Materials and Methods

In the first part of this research, the relevance of the training was examined by
analysing the experiences of the previous participants. In 2014, an online
guestionnaire was sent to the previous participants from years 2008—-2014 (65
participants in total). 35 previous participants (54 %) answered the questionnaire: 49
% of the respondents were male and 51 % female, and 49 % were selected for the IBO
team. 83 % of the respondents were studying in the university (Bachelor's or Master's
level), 6 % were PhD students and 11 % were in other position. 31 % of the respondents
had chosen biosciences, 40 % medicine, and 29 % other disciplines.

The questionnaire contained background information fields (gender, year of
participation, and current discipline of studies or vocation) and 15 statements about
the relevance of the training (see Table 1). For each statement, the participants had to
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calculated for each dimension.

Table 1. The questions in questionnaire sent to the previous Finnish Biology Olympiad training participants.

Number Statement Dimension of
relevance

The experiences | got during the training have been memorable. Individual
The knowledge and skills, that | learned during the training, helped me Vocational
to choose my future studying place.

3 The knowledge and skills, that | learned during the training, have been Individual
useful in my everyday life.

4 The training helped me to develop my social skills. Societal

5 I learned knowledge and skills that are useful in vocational life. Vocational

6 The training made me better in solving problems. Individual

7 The training helped me to understand, what's the meaning of science to  Societal
the society.

8 The training helped me to get connected to other people who think like ~ Vocational
me.

9 The training helped me to understand societal issues connected to Societal
science.

10 The knowledge and skills, that | learned during the training, have been Individual
helpful in my studies.

11 The training was interesting. Individual

12 The training affected or strengthened my career choice. Vocational

13 The training helped me to understand science better. Individual

14 The training gave me a good insight into jobs in science. Vocational

15 | learned to work with different people during the course. Societal

Based on the results, a sum score was calculated for each dimension. The sum scores
of each dimension and the year of participation were compared by calculating the
Spearman correlation coefficient (see Table 5). The effects of background factors were

examined by conducting Mann-Whitney U-tests.

To examine the effects of the training, a qualitative study was carried out, the
subject being the Finnish IBO training during 2014 and 2015. During this period, two
student groups took part in the training: the first group was trained for the IBO
competition organized in 2015, and the second group was trained for IBO 2016. An
online questionnaire containing open-ended questions was sent to the students before
and after the two training weeks. In addition, the students were interviewed after the
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training weeks (semi-structured interviews). In total, 28 students filled in the
guestionnaires and participated in the interviews.

Before the training week the students were asked why they are interested in biology
and what kind of aims and expectations they have for the course. After the training
week, the students were asked what kind of topics they learned during the week.

A qualitative content analysis approach was applied to analyse the qualitative data
and both inductive and deductive approaches were used: In inductive content
analysis, the content is reduced to different themes based on the data, whereas a
theoretical framework sets the direction for the analysis in deductive content analysis
(Elo & Kyngas, 2008). First, the questionnaires and interviews were analysed, and
different themes were created based on the data. Secondly, the previously formed
themes were classified in bigger groups based on deductive content analysis. In this
case, the theory of relevance of science education (Stuckey et al., 2013) was applied as
the basis of deductive analysis phase.

Thus, the whole process included both inductive and deductive phases:
e The inductive phase

Reading through the data and identifying the relevant excerpts.

Forming the initial groups based on the data.

Classifying the excerpts in the initials groups.

Checking the initial groups and refining them. Forming new groups, if
necessary. Reclassifying the excerpts if necessary.

Classifying groups in bigger themes, if applicable.

Re-reading and re-discussion of the data.

hownh =

o o

e The deductive phase

1. Classifying the themes in the theoretical framework.

2. Checking the themes, groups and original excerpts and checking their
applicability in the theoretical framework.

3. Re-forming the inductive phase classification, if necessary.

When analysing the reasons to be interested in biology, after the inductive analysis
process, the data were classified in nine themes. In the deductive content analysis
phase, the previously formed themes were classified to belong to individual,
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vocational or societal relevance, based on the description by Stuckey et al. (2013). The
classification of the data is presented in Table 2. The excerpts are translated from
Finnish into English.

Table 2. The classification of students' reasons to be interested in biology.

Dimension of Theme An example
relevance
Individual Understanding the nature 'biology helps you to understand the World
relevance around you, and environment'
Practical applications of biology 'practical applications [of biology] are useful’
Consistency of biology '[biology-related topics] are more logical and can
be deduced rather than memorized'
Understanding oneself 'vou can understand the functions of your own
body.'
Hobbies and free time activities 'knowing species is important as a hobby'
Societal All-round education / general, 'knowing biology is a part of all-round education’
relevance layperson knowledge
Topicality of biology 'biology can be used to explain many important
current topics'
Caring about environment and ' want to take care of environment and nature'
nature
Vocational Future studies / vocation 'They are likely to be related to my future studies’
relevance

Using the previously described content analysis process, the aims and expectations of
the students were analysed. The aims and expectations were classified in 15 themes in
the inductive phase of the process, and these themes were classified as individual,
vocational or societal relevance in the deductive phase. The classification is presented
in Table 3. The excerpts are translated from Finnish.
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Table 3. The classification of students' aims and expectations for the training.

Dimension of Theme An example
relevance
Individual Getting to know new people ' want to — — get to know new people'
relevance Learning practical skills 'learning to use new devices'
Getting new experiences 'to learn and have a novel experience'
Learning to apply knowledge 'different methods, and testing — how can
you apply it in practise’
Deepening knowledge in a special 'learning microbiology in detail’
topic of interest
Research-related topics '[to learn] about modern research topics'
Performing well 'managing to do my research’
Reviewing one's knowledge 'Recalling what I've learned before'
Getting to the IBO team ‘to get to the [IBO] competition'
Vocational Matriculation exams 'learning things preparing for the
relevance matriculation exams'

Future studies

Getting to know companies /
industry

Getting a course for the studies

'‘Broaden the views —— what's learning a
subject in the university'

'Visiting the companies — — would be
interesting'

'Having a course [for the upper secondary
school]'

Societal relevance

A good working environment

'[how to] work without pressure'

Similarly, the learning experiences from post-training questionnaires and interviews
were analysed. During the inductive phase, the learning experiences were classified in
11 groups, and these groups were further reduced into 6 themes. In the deductive
phase, the 6 themes were classified to represent either individual, vocational or
societal relevance. The classification is presented in Table 4. The excerpts are
translated from Finnish.
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Dimension of Theme Group An example
relevance
Individual Learning How devices work / 'a little bit — — how devices work'
relevance practical work using devices
Learning practical 'having the courage to do practical work'
methods
Learning Theoretical 'l learned most about microbiology, but also
theoretical knowledge about a plant physiology was really a new topic'
knowledge biological topic
Connecting theory 'learning new ways of thinking, from a
with practise theoretical perspective, such as how the size
of a molecule affects it filtration [in
biochemistry]'
Learning about  Research funding '[understanding the] price of everything,
research such as an electron microscope —— could be
worth of millions'
What's research like 'You can do whatever you like if you find — —
your own project’
How to apply scientific ‘the importance of PCR in all medical
knowledge research et cetera’
Vocational Getting helpto  Succeeding in the 'the matriculation exam could have a special
relevance succeed at matriculation exams question about this kind of practical work'
studies
Science as a Understanding the 'wherever you end up ——as a career —— you
vocation nature of a scientific get to know what's going on in this field of
career research’
Learning skills needed  ‘'things that you might need —— in your
in vocational life vocation'
Societal Science and The importance of ‘the meaning —— of biology to the society’
relevance society science for the society

In the classification process, all the answers given by a single student were combined,
and based on the classification, it was marked down whether the student had
mentioned a specific theme in their interviews or questionnaires. Finally, the results
of the three training weeks were combined, and the percentage of students who
mentioned the theme was calculated.

The number of participants of this study is relatively small, as it was selected to
focus on the Finnish Biology Olympiad training. As there are only about 10 students
participating in this course every year, it is challenging to involve large groups for this
kind of study. To address this issue, different levels of triangulation were applied: 1)
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time triangulation, 2) investigator triangulation and 3) methodological triangulation.
First, data were collected from previous Olympiad training participants, and also from
three different training weeks after the refinement of the training. Second, to improve
the reliability and validity of results, a second researcher used the described
classification to classify the data. The inter-rater agreement was assessed by
calculating Cohen's kappa value (J. Cohen, 1960). Third, both quantitative and
gualitative approaches and different kinds of data collection methods were used to get
more reliable data about the phenomenon (L. Cohen, Manion, & Morrison, 2013, p.
196).

4 Results

In the quantitative part of this study, the three dimensions of relevance (individual,
vocational and societal) of the Biology Olympiad training were measured by using a
guestionnaire developed in this study. The reliability index of Cronbach's alpha was
0.75 for individual relevance (statements 1, 3, 6, 11 and 13), 0.79 for vocational
relevance (statements 2, 5, 10, 12 and 13) and 0.84 for societal relevance (statements
4, 7, 8, 9, and 15). The participants gave higher absolute values to the individual
relevance dimension compared to the other two dimensions, which can also be seen
in Figure 2. There was moderate correlation between different dimensions of
relevance, but little correlation between the year of participation and experienced
dimensions of relevance (Table 5).

Table 5. Spearman correlations between the dimensions of relevance experienced by the participants of
Finnish Biology Olympiad training, and their year of participation.

Individual relevance Societal relevance Vocational relevance
Societal relevance 0.535 (p=0.001*%)
Vocational relevance 0.668 (p<0.001**) 0.495 (p=0.003**)
Year of participation 0.239 (p=0.166) 0.335 (p=0.049*)  0.310 (p=0.070)
*p < 0.05. **p < 0.01

According to Mann-Whitney U-tests, there were no significant differences between
genders and their experiences of individual, vocational and societal relevance
(p=0.610, p=0.193 and p=0.454, respectively). If a student had been selected for the
IBO team, they experienced that the training was more relevant for them both
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individually, vocationally and societally (p=0.002, p=0.045 and p=0.014,
respectively). The means of sum variables for these groups are displayed in Figure 2.

The dimensions of relevance in Finnish IBO
training according to participants (N=35)

25

20

15 I

10

Value of sum variable

w

Individual Vocational Societal
® |BO participants = Non-IBO participants
Figure 2. The mean sum scores of the dimensions of relevance in Finnish Biology Olympiad training,
according to participants (years 2008—2014, N=35, error bars = SEM). The figure shows the differences

between students who were selected for the International Biology Olympiad (IBO) and students who
didn't qualify.

The students participating in refined Finnish IBO training (N=28) gave various
reasons to be interested in biology. The most common themes were 'understanding
the nature' and ‘future studies or vocation', which almost half of the students
mentioned in their open-ended answers. In total, the students mentioned themes
belonging to the individual relevance dimension the most, but also societal and
vocational relevance dimensions were prevalent (Table 6).
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Table 6. Students' reasons to be interested in biology (N=28).

Dimension of Theme The amount of students (N=28)
relevance mentioning the theme
Rater 1 Rater 2
Individual relevance  Understanding the nature 11
Practical applications of biology 7 9
Consistency of biology 3 3
Understanding oneself 1 1
Hobbies and free time activities 1 1
Societal relevance All-round education / general, layperson 5 8
knowledge
Caring about environment and nature 4 4
Topicality of biology 2 3
Vocational Future studies / vocation 11 11
relevance

Cohen's kappa value for inter-rater agreement was 0.805.

The students' aims and expectations for the refined training were mostly classified to
belong to the individual dimension of relevance. The most common aims and
expectations were 'learning practical skills' and 'deepening knowledge in a special
topic of interest’. Only a few themes could be classified to represent vocational or
societal relevance (Table 7).
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Table 7. Students' aims and expectations before the training week (N=28).

Dimension of Theme The amount of students
relevance (N=28) mentioning the
theme
Rater 1 Rater 2
Individual relevance Getting to know new people 6 5
Learning practical skills 17 19
Learning to apply knowledge 3 3
Deepening knowledge in a special topic of 11 9
interest
Performing well 4 4
Research-related topics 6 8
Getting to the IBO team 4 4
Getting new experiences 3 4
Reviewing one's knowledge 1 3
Vocational relevance Matriculation exams 7 7
Future studies 1 5
Getting to know companies / industry 3 3
Getting a course for the studies 1 1
Societal relevance A good working environment 1 7

Cohen's kappa value for inter-rater agreement was 0.803.

The prevalence the individual dimension of relevance was even clearer when
analysing the students' learning experiences from the refined training. Almost all the
students experienced that they had learned theoretical knowledge, and most students
mentioned also practical skills. However, only a few students experienced that they
had learned something belonging to the dimension of vocational or societal relevance
(Table 8).
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Table 8. Students' learning experiences after the training week, based on the post-training questionnaire
and the interview (N=28).

Dimension of relevance Theme The amount of students
(N=28) mentioning the
theme
Rater 1 Rater 2

Individual relevance Learning theoretical knowledge 26 24

Learning practical work 19 18

Learning about research 7 9
Vocational relevance Getting help to succeed at studies 2 4

Science as a vocation 2 2
Societal relevance Science and society 2 3

Cohen's kappa value for inter-rater agreement was 0.820.

5 Discussion

This study answered to the two research questions through the quantitative and the
gualitative parts of the study:

5.1 The relevance of Biology Olympiad training for the participants

In the quantitative part of this study, the aim was to examine the theoretical
framework of relevant science education (Stuckey et al., 2013) used also in the
qualitative part of this study. To measure the dimensions of relevance by Stuckey et
al. (2013), an instrument was developed and tested to operationalize and measure
relevance, but it should be refined and tested in further studies. Based on the results,
the theoretical framework of relevance of science education (Stuckey et al., 2013)
might be useful for qualitative analysis in these kinds of contexts. It was discovered
that the three dimensions of relevance (individual, vocational and societal) are tightly
connected: the students who considered the training to be relevant for them
individually are more likely to experience it to be relevant also vocationally and
societally.

Based on the results from the quantitative analysis, the difference between genders
in any of the dimensions of relevance was not statistically significant. In many studies,
gender has been observed to be an important factor predicting the achievement in
biology (Britner, 2008), interest and motivation (Gedrovics, Wareborn, & Jeronen,
2006; Prokop, Prokop, & Tunnicliffe, 2007; Uitto, Juuti, Lavonen, & Meisalo, 2006),
self-efficacy beliefs (Zeldin, Britner, & Pajares, 2008), observed relevance of biology
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(Schreiner & Sjgberg, 2004) and choosing biological career (Lavonen et al., 2008;
Uitto, 2014). However, the effect of gender may be different among students with high
abilities. It would be important to research the effect of gender on high ability students
to get more knowledge about this issue.

It is important to consider that only some of the students participating in the
training were selected for the IBO. Participating in the IBO was a significant factor
predicting the experienced individual, vocational and societal relevance of the
training. The reason might be that 1) the students that experience the training to be
more relevant for them will be more likely to be selected for the IBO team, 2) the
students not qualifying for the IBO team develop negative views on the training, or 3)
the students selected for the IBO team were unable to distinguish the effect of the
training and the competition from each other, and actually the IBO competition itself
affected their views.

To get more knowledge about the relevance of the training, students were also
asked why biology (as a school subject) is relevant for them. The students considered
that biology is a relevant subject to study and learn in itself, and in their reasoning,
they expressed individual, vocational and societal dimensions of relevance. This is in
accordance with the theoretical framework of relevance by Stuckey et al. (2013), and
implicates that it is important to include all the three dimensions in relevant biology
education, both in formal and out-of-school (non-formal) contexts.

5.2 Possibilities to make Biology Olympiad training relevant for the
participants

To make science competitions more relevant for the participants, it is important to
research their aims and expectations. According to the students, studying biology is
relevant individually, vocationally and societally. However, students’ aims and
expectations did not evenly contain all the dimensions of relevance. In fact, most of
the students expected the training to be only individually relevant for them, which
may result from students' preconceptions about science competitions and training.
Scientific competitions (e.g. IBO Coordinating Centre, 2015) are planned to be
relevant in many ways, and it's useful to explain to the students what are the aims of
the competition and training. According to Campbell et al. (2000), science
competitions are expected to promote motivation and lead the students to contribute
to society. Therefore, science competitions should not only promote interest in
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science, as relevant science education should also anticipate the future needs of the
students (Stuckey et al., 2013), including vocational and societal aspects.

Students' views on the relevance of the training was also examined by asking what
they had learned during the training. Students' learning experiences represented
almost entirely the individual dimension of relevance, which is in accordance with
their aims and expectations. However, it should be taken into account that when
asking about learning experiences, the students tend to give concrete answers, which
were classified to represent the individual dimension of relevance. In addition, the
students may be unaware of their learning as learning may be informal: it is invisible,
the learned knowledge is tacit and difficult to explain in detail (Eraut, 2004).
However, assessing the relevance of non-formal science education might not be
possible by analysing learning experiences, but those educational activities should be
evaluated in their entirety (Tolppanen et al., 2015).

Moreover, students' aims and expectations are mostly related to the present or near
future (e.g. 'getting to the IBO team’', 'matriculation exams' or 'getting a course for the
studies’). Notably, students’ aims and expectations for out-of-school Olympiad
training are primarily short-term, which might also explain the lack of vocational and
societal components of relevance in this part. In addition, students' learning
experiences reflect the same phenomenon: most of the learning is related to the
individual dimension of relevance.

The vocational and societal dimensions of non-formal education may easily be
neglected, unless this issue is addressed when developing such activities. In addition,
iIf participants’ aims and expectations only direct the development of Olympiad
training, activities may only be individually relevant. All participants are not
specifically aiming to study the specific discipline of the training, which is another
reason to take vocational and societal relevance into account. In addition, we found
out that biology is a relevant school subject for the participants of the trainings,
individually, societally and vocationally. Hence, the science Olympiad training should
be developed by taking these viewpoints into consideration as well.

This is a preliminary study to shed light on complex issues about developing non-
formal education for young students. That's why it is needed to conduct similar
studies in other contexts, such as in different countries and science disciplines to
make further recommendations about developing non-formal science education and
the Olympiad trainings for students with high abilities.
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