PERIODICUM BIOLOGORUM
VOL. 125, No 1-2, 139-145, 2023
DOI: 10.18054/pb.v125i1-2.24077

UDC 57:61
CODEN PDBIAD
ISSN 0031-5362

Original Research Article

Attendance of extracurricular activities in the field
of natural sciences and the attractiveness of the
content offered for extracurricular activities in biology

in elementary schools

DAMIR SIROVINA'
DANIELA PETRINEC2*
PETRA TRAMONTANA3
GORAN KOVACEVIC!

" Department of Biology, Faculty of Science, Univer-
sity of Zagreb, Zagreb, Croatia

2University of Zagreb School of Medicine, Zagreb,
Croatia

3|V. gimnazija, Zagreb, Croatia

*Correspondence:
Daniela Petrinec
E-mail address: daniela.petrinec@mef.hr

Keywords: extracurricular activities; motivation;
teaching; practical work; self-actualization; micros-
copy

Received November 20, 2022
Revised January 28, 2023
Accepted February 23, 2023

Abstract

Background and purpose: For many years, students’ interest in the
field of natural sciences has declined, which consequently results in decreas-
ing numbers of professional staff in the mentioned. field. The aim of this study
was to examine the attendance of extracurricular activities in the field of
natural sciences by elementary school students (age 13 and 14) in Zagreb
and whether the teachers' expectations are in line with the students' prefer-
ences for the content offered as part of extracurricular activities in biology.

Material and methods: Using an anonymous online survey (Google
Forms), data were collected on participation in extracurricular activities in
the field of natural sciences and the attractiveness of the content of extracur-
ricular activities. The respondents were 90 students in the 7" grade and 46
teachers of biology in Zagreb, 2020.

Results: Participation in extracurricular activities in the field of natural
sciences among the surveyed students was very low. Students were attracted
to content that includes simple practical work in the field of biology, includ-
ing microscopy, but the perception of their interest by teachers is not in ac-
cordance with the real interests of the students.

Conclusion: The results of this research show that the share of the science
Jield in extracurricular activities is low, and that the surveyed teachers are
not aware of the students' wishes regarding the content offered in extracur-
ricular activities. The conducted research can be a good basis for organizing
and planning extracurricular activities in elementary school.

INTRODUCTION

egular classes are the central part of the educational process, and
esides them in schools there are also activities such as extracur-
ricular activities, elective classes, and extra classes. Extracurricular ac-
tivities include everything that takes place outside the curriculum. A
large part of extracurricular activities is not related to school, but a good
proportion of them take place in school because of the numerous ad-
vantages that help students achieve and develop their personality and
skills (7,2). The level of self-confidence of students who participate in
extracurricular activities is significantly higher than in those who do not
participate (3), which is a very important reason for a serious approach
to be taken to extracurricular activities.
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Legislative bodies in Croatia have recognized this im-
portance, as seen in Article 28 of the Croatian Primary
and Secondary School Education Act (4) which states
that: "The school curriculum determines the curriculum
of elective subjects and extracurricular activities". The in-
troductory part of the National Curriculum and Pro-
gramme for Elementary Schools emphasizes the impor-
tance of extracurricular activities as the most effective way
to suppress socially unacceptable behaviour and as an
excellent foundation for student self-actualization and for
individual research-based learning (5).

Furthermore, extracurricular activities are ideal for
discovering students’ interests and competencies in a
pleasant environment and are also a space for students to
choose more freely due to the absence of grading which
can cause stress for students. In this way, teachers also get
to know students and their interests and abilities better
(6). The usual range of extracurricular activities in Croa-
tian schools includes sports and recreational activities,
musical activities, drama and literary workshops, art
workshops and various groups in the field of natural sci-
ences (physics, chemistry, biology). To improve the qual-
ity of such activities, it is important to ensure the follow-
ing: support for the teacher-leader of extracurricular
activities by the school administration in the performance
of the extracurricular activities; the independence of the
teacher in choosing the program; the involvement of stu-
dents in extracurricular activities; and the professional
training of teachers for this form of educational activities.
Clearly defined goals, outcomes, methods, and social
forms of performance are also important (7).

Many studies deal with the problem of the signifi-
cantly reduced interest of students in the field of science
(8,9). In line with these results is the observation of Potvin
et al. (710) who state that students' interest in the field of
science decreases with age, mostly on transition to high
school (14- and 15-year-olds). A consequence of the above
may result in the lack of professional staff in the men-
tioned field. Science teachers can be one of the key factors
in solving the mentioned problem, because through regu-
lar classes and extracurricular activities they can greatly
influence students’ attitudes to science (71). It has been
shown that school experience has no significant relation-
ship with a student's future career choice in the science
field (12—14). However, there are studies that point out
that students who participate in extracurricular activities
in the science field show greater motivation to pursue a

career in this deficient field (75).

It can be assumed that teachers” clearer insight into
students’ expectations and their preferences in the choice
of extracurricular activities is necessary for improving the
quality of biology teaching, especially as part of extracur-
ricular activities and in increasing interest in the field of
the sciences. There are no studies in Croatia that show
how many students are involved in extracurricular ac-
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tivities in the field of science and/or whether the students'
preferences regarding the content of extracurricular ac-
tivities in biology are in line with the teachers' expecta-
tions about their interests. With this in mind, the aims of
this research were to determine the share of extracurricu-
lar activities in the field of natural sciences among the
extracurricular activities that elementary school students
attend and to examine if the preferences and/or expecta-
tions of teachers and students match regarding their opin-
ion of the attractiveness of some of the content of extra-
curricular activities in biology.

MATERIALS AND METHODS

Sample and sampling

Data on participation in extracurricular activities in
the field of natural sciences among elementary school stu-
dents and the attractiveness of the content that could be
offered as part of extracurricular activities in biology in
elementary school were collected using an anonymous
online survey. The survey was conducted online in June
2020 using Google Forms. From the sample of the sur-
veyed students and teachers, only the surveys that were
completely filled out were selected, which encompassed
90 students and 46 teachers from elementary schools in
Zagreb. The survey was completed by seventh-grade stu-
dents (13- and 14-year-old students) of three elementary
schools in Zagreb.

Instruments

The questions selected for this research are part of a
more extensive survey on the choice of extracurricular
activities in elementary and high schools in Zagreb. The
survey for students differed from the survey for teachers
in some parts, but most of the questions used for this re-
search were composed in such a way that direct compari-
sons of teachers’ and students’ responses were possible.
Some of the questions in the survey offered the answers
"yes" or "no", some questions had a choice of answers, and
the key questions relating to the choice of certain activities
in biology class had multiple-choice answers: "yes", "prob-
ably yes", "maybe", and “no”. The third type of questions
were unified into “positive attitude” for "yes" and "prob-
ably yes", and “negative attitude” for "maybe", and “no”
to provide another angle of view.

Statistical analyses

In order to calculate the mean values of the obtained
results and the differences between students and teachers,
the STATISTICA 14.0 software package was used. In
order to calculate the differences in students’ and teachers’
thoughts about the attractiveness of certain content of
extracurricular activities, we summed up the selections in
two groups, positive (yes and probably yes) and negative
(no and maybe), and then compared the data using the *
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Figure 1. Participation in the field of extracurricular activities of the surveyed students; the red arrow shows the natural sciences field exclusively,
while the blue and green arrows show the natural sciences field in combination with others extracurricular activities.

test. Statistical significance was reduced to p<0.05. The
Psychometrica online calculator (16) was used for effect
size calculation. Effect margins were set in accordance
with recommendations on the site, 0 to 0.2 = no effect;
0.2 to 0.5 = small effect; 0.5 to 0.8 = intermediate effect;
0.8 and higher = large effect.

RESULTS
The largest percentage of surveyed students (36.67%)

were involved in extracurricular activities in the sports and
recreation area. After that, sports and recreation activities
combined with other activities were attended by 24.44% of
students. Next, 22.22% of the surveyed students were in-
volved in artistic activities. A total of 3.33% of the surveyed
students were engaged in computer science activities or
computer science in combination with other extracurricular
activities, and 2.22% of students were involved in mathe-
matics activities or mathematics in combination with other
activities. Activities that include natural sciences were cho-
sen by only 1.11% of students and another 2.22% of stu-
dents chose activities that included natural sciences in com-
bination with other types of activities. Some of the students
(7.78%) declared that they were not involved in any extra-
curricular activities (Figure 1).

Responding to the question "What is the probability
that students would choose extracurricular activitiesin
biology next year if they were to solve problems and
prepare for a biology competition”, 34.45% of students
and 52.17% of teachers answered "yes" and "probably yes".

Period biol, Vol 125, No 1-2, 2023.
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Figure 2. Percentages of respondents responding to the question
"What is the probability that students would choose extracurricular
activities in biology next year if they were to solve problems and
prepare for a biology competition?”

Almost a third of the students (32.22%) and only 4.35%
of the teachers chose "no" (Figure 2).

Statistical analyses of the differences between students’
and teachers’ answers showed statistically significant dif-
ferences (p=0.0462). A comparison between the positive
and negative attitudes of students and teachers towards
the proposed activity can be seen in Figure 3. Calculated

effect size is small (@=0.3469).

Microscopy or performing simple experiments in ex-
tracurricular activities in biology would be attractive. As
many as 30% of students answered "yes" and another

141



Damir Sirovina et al.

Attractiveness of extracurricular activities in elementary schools

Figure 3. Comparison of the results grouped into positive ("yes" and

" " o f " .

"probably yes") and negative ("no" and "maybe") categories between
students’ and teachers’ answers to the question "What is the prob-
ability that students would choose extracurricular activities in biol-
ogy next year if they were to solve problems and prepare for a biol-
ogy competition?”

27.78% answered "probably yes" (Figure 4). The "yes"and
"probably yes" answers in combination were chosen by

84.78% of teachers (Figure 4).

In this case, too, after grouping the results and statisti-
cal processing, statistically significant differences (p=0.
0015) were observed in the opinions of students and
teachers (Figure 5). Calculated effect size is intermediate

(d=0.5643).

If they were to engage in research work in extracur-
ricular activities in biology with the use oflaboratory
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Figure 4. Percentages of respondents responding to the question
"What is the probability that students would choose extracurricular
activities in biology next year if they performed microscopy or
simple experiments during extracurricular activities?"
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Figure 5. Comparison of the results grouped into positive ("yes" and
"probably yes") and negative ("no" and "maybe") categories between
students’ and teachers’ answers to the question "What is the prob-
ability that students would choose extracurricular activities in biol-
ogy next year if they performed microscopy or simple experiments
during extracurricular activities?"

equipment and microscopes, about 59% of the students
would certainly or probably choose this type of course. In
this case, teachers expect up to 80% of students who
would certainly or probably choose such extracurricular
activities (Figure 6).

The results grouped into two categories according to
the probability of choosing extracurricular activities de-
pending on the proposed activity are shown in Figure 7,
and the differences between the attitudes of students and
teachers are statistically significant (p=0. 0119). Calcu-
lated effect size is small (4=0.4413).

Probably yes Maybe No
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Figure 6. Percentages of respondents responding to the question
"What is the probability that students would choose extracurricular
activities in biology next year if they were engaged in research work
using laboratory equipment and a microscope?”
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Figure 7. Comparison of the results grouped into positive ("yes" and
"probably yes") and negative ("no" and "maybe") categories between
students’ and teachers’ answers to the question "What is the prob-
ability that students would choose extracurricular activities in biol-
ogy next year if they were engaged in research work using labora-
tory equipment and a microscope?”

If the class were to investigate the behavior of animals,
such as, for example, cnidarians or insects, a total of
42.22% of students would certainly or probably choose
extracurricular activities in biology, while teachers expect
that 62.04% of students would certainly or probably
choose extracurricular activities with such content (Fig-
ure 8).

As in the other responses, in the answers related to the
attractiveness of activities that included research in ani-
mal behavior, grouped into two categories according to
the probability of choosing extracurricular activities (Fig-
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Figure 8. Percentages of respondents responding to the question
"What is the probability that students would choose extracurricular
activities in biology next year if they were to study the behavior of
animals such as cnidarians or insects?"
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Figure 9. Comparison of the results grouped into positive ("yes” and
"probably yes") and negative ("no" and "maybe") categories between
students’ and teachers’ answers to the question "What is the prob-
ability that students would choose extracurricular activities in biol-
ogy next year if they were to study the behavior of animals such as
cnidarians or insects?”

ure 9), a statistically significant difference between stu-
dents’ and teachers’ answers was observed (p=0.0216).
Calculated effect size is small (4=0.402).

DISCUSSION

An anonymous survey conducted on a sample of 90
elementary school students aged 13 and 14 showed that
the largest number of students (36.67%) are engaged in
extracurricular activities in the field of sports and recre-
ation, which is the vast majority of students involved in
extracurricular activities (Figure 1). A national survey of
American families showed that 57% of students between
the ages of 12 and 17 report participating in sports ac-
tivities, which is the vast majority as well (77). Further-
more, in some studies in which students stated that they
engage in multiple activities (18), 75% are also involved,
besides in other activities, in sports activities, which is in
line with our results, where 77.42% of students are en-
gaged in sports activities besides other activities.

According to Munro and Elsom (71), participation in
extracurricular activities in the field of natural sciences
among students is very low, which is in line with our
results where only 3.33% of the surveyed students par-
ticipate in them. Besides, the interest of students in con-
tinuing their education and/or pursuing a career in the
field of natural sciences is declining (8,9,19,20). There-
fore, it is desirable to increase the interest of students in
biology, chemistry, and physics. Although Sorgo and
Spernjak (12) showed that the content of basic elemen-
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tary and high school biology and teaching classroom
experience actually do not have a significant effect on the
choice of career in the STEM field, it has been revealed
that students who participate in extracurricular activities
in the science field show greater motivation to pursue a
career in this field (15). This still gives hope that improv-
ing the quality of extracurricular activities and offering
content that will be interesting to students and that will
provide a good insight into the natural sciences could be
a useful attempt to increase students' interest in this area.
This is precisely why we believe it is important for teach-
ers to be aware of the interests and wishes of students.
Statistically significant differences between students' and
teachers' opinions about the attractiveness of certain ac-
tivities, recorded in our study, show that teachers are not
well acquainted with students affinities. Our study in-
dicates that teachers do not realize that some of the of-
fered content does not attract certain, sometimes many,
students. These differences lead to the conclusion that
extracurricular activities in biology composed of unde-
sirable activities will not attract students to biology or
the field of natural sciences but might even repel them.
It seems that, among other things, checking student af-
finities before creating a curriculum of extracurricular
activities would be a good basis for attracting more stu-
dents. This is particularly important in the field of natu-
ral sciences because interest in this field is declining.

Our results indicated that activities involving micros-
copy are quite attractive to students, so it should be en-
sured that schools are well equipped with microscopes.
Ruséi¢ et al. (21) showed that, although most schools
have microscopes, teachers use them only occasionally
because they do not have enough of them, and in many
cases schools have only one microscope. Based on this
information, we can conclude that it is necessary to en-
courage teachers and all stakeholders in the management
of schools to better equip them, which would create the
basis for organizing activities that could present biology
and the natural sciences field in a better light and thus
attract a larger number of students.

CONCLUSION

Participation in extracurricular activities in the field
of natural sciences among the surveyed elementary
school students in Zagreb is low but is in line with world
trends. Teachers’ expectations regarding the attractive-
ness of certain content are not in accordance with the
real interests of students for these contents, and therefore
there is a need for a better insight into the interests of the
students. Students are attracted by content that includes
practical work, especially microscopy. If teachers leading
extracurricular activities in biology were better acquaint-
ed with the preferences of students, and if schools were
better equipped with microscopes so that they could
carry out activities that are interesting to students, it is
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likely that extracurricular activities in biology, and thus
in science, would include more students than they cur-
rently do.
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search.
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