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ABSTRACT

This study focuses on ensuring quality education, among other SDGs. Participants' choices of competency
areas in a local science festival, themed around European key competences for lifelong learning, and the
influence of demographic and contextual variables on these choices were investigated. The survey method
was used to infer participants' attitudes towards competence areas through their choices. Data were
collected using the Participant Information Form. Descriptive statistics and chi-square independence tests
were performed in the SPSS-22 program to analyze the data. The results showed that students selected the
mathematics, science, and technology competency area the most and the digital competency area the least.
In addition, the students' choice of competency area differed according to their gender, educational level,
and the socioeconomic level of the district in which they resided. It can be concluded that there are political,
social, and economic reasons for the students' choice of competency area. In this context, it is recommended
that educational policies should include practices that promote all areas of competence, that government
incentives for competence development should be expanded and maintained, that the technical
infrastructure of socio-economically disadvantaged schools should be strengthened, and that appropriate
learning environments should be created to ensure both the development of students' key competences and
the elimination of gender differences.

Keywords: Key competencies, quality education, science festival, lifelong learning.
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Bu calisma diger Sirdiiriilebilir Kalkinma Hedeflerinin arasinda kaliteli egitimin saglanmasina
odaklanmaktadir. Hayat boyu 6grenme i¢in Avrupa anahtar yetkinlikleri temali yerel bir bilim festivalinde
katilimcilarin yetkinlik alanlari segimleri ve demografik ve baglamsal degiskenlerin bu segimler tizerindeki
etkisi aragtirllmistir. Katilimeilarin se¢imleri iizerinden yetkinlik alanlarina y6nelik tutumlarini ¢ikarsamak
icin anket yontemi kullanilmistir. Veriler Katilimer Bilgi Formu kullanilarak toplanmigtir. Verileri analiz
etmek icin SPSS-22 programinda tanimlayici istatistikler ve ki-kare bagimsizlik testleri yapilmustir.
Sonuglar, 6grencilerin en cok matematik, fen ve teknoloji yetkinlik alanini, en az ise dijital yetkinlik alanini
sectiklerini gostermistir. Ayrica, 6grencilerin yetkinlik alan1 se¢imleri cinsiyetlerine, egitim diizeylerine ve
ikamet ettikleri ilcenin sosyoekonomik diizeyine gore farklihk gdstermistir. Ogrencilerin yetkinlik alan
secimlerinin siyasi, sosyal ve ekonomik nedenleri oldugu sonucuna varilabilir. Bu baglamda, egitim
politikalarmin tim yetkinlik alanlarini tesvik eden uygulamalari icermesi, yetkinlik gelisimine yonelik
devlet tesviklerinin yayginlastirilarak siirdiiriilmesi, sosyo-ekonomik agidan dezavantajli okullarin teknik
altyapisiin gii¢lendirilmesi ve hem dgrencilerin temel yetkinliklerinin gelistirilmesini hem de toplumsal
cinsiyet farkliliklarinin giderilmesini saglayacak uygun 6grenme ortamlarinin yaratilmasi dnerilmektedir.

Anahtar Kelimeler: Anahtar yetkinlikler, kaliteli egitim, bilim senligi, yasamboyu 6grenme.
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INTRODUCTION

The 2030 Agenda for Sustainable Development provides countries with a roadmap of 17
universal goals to address current and future social, economic, and environmental challenges
(United Nations [UN], 2015). One of these goals, which addresses a wide range of global
challenges from gender equality to ending hunger, is to ensure inclusive and quality education for
all and to promote lifelong learning skills. Ensuring quality education is also important as a
catalyst for achieving other sustainable development goals. For example, only a person with a
quality education can achieve gender equality in society and take initiatives to end poverty and
hunger.

Since scientific and technological progress is constantly changing society's needs and
requires a wide range of knowledge, skills and attitudes from individuals, quality education
outcomes for sustainable development highlight lifelong learning skills (UNESCO, 2017). In this
context, countries/organizations propose some frameworks that define the required competencies.
Some of the best known frameworks are OECD Core Competencies, OECD Global
Competencies, P21 Framework, World Economic Forum, and European Key Competencies for
Lifelong Learning. The subject of this study is the European Key Competencies for Lifelong
Learning.

The European key competences, which consist of knowledge, attitudes, and skills that serve
to realize the goal of quality education, include literacy, multilingualism, numerical, scientific,
and engineering skills, digital and technology-based competences, interpersonal skills, active
citizenship, entrepreneurship, and cultural awareness and expression (European Commission
[EC], 2019). The curriculum reformed within the scope of the Turkish Qualifications Framework
in 2018 aims to graduate from compulsory education with the knowledge, attitudes, and skills
required by eight key competences (communication in the mother tongue, communication in
foreign languages, mathematical competence and competence in science and technology, digital
competence, learning to learn, social and civic competences, initiative and entrepreneurship, and
cultural awareness and expression) that overlap with the European key competences (Ministry
of National Education [MoNE], 2018). However, the study by Duru et al. (2020) reported that
university graduates do not have the knowledge and skills that business representatives consider
when hiring them. The results of PISA 2022 also show that student performance in reading,
mathematics, and science has declined significantly since PISA began (OECD, 2023). These
results point to the need to improve students' key competencies.

In addition to rich learning environments in schools (e.g., inquiry-based learning), learning
outdoors and in informal or non-formal settings has been reported to develop key competencies
(EC, 2019; Barth et al., 2007; Lozano et al., 2017). In informal learning environments, individuals
develop an interest and understanding of scientific concepts, experience scientific inquiry and
reasoning processes, reflect on what they have learned, engage in scientific practices, and develop
an identity by guiding their career choices through the recognition of their interests (Bell et al.,
2009). In this sense, science festivals can be seen as a type of informal learning environment.

In principle, science festivals aim to promote the interaction between science, technology
and society and to contribute to the development of knowledge, skills and competences of
individuals of all ages in relation to the chosen theme. In this way, they provide lifelong learning
and promote the inclusiveness of education (UNESCO, 2022). Science festivals also encourage
students to pursue scientific careers in their areas of interest (National Research Council [NRC],
2010; Schmidt & Kelter, 2017).

Most studies on the effectiveness of science festivals have focused on participants' learning
outcomes (Grimberg et al., 2019; Idema & Patrick, 2019), scientists' mental simulations (Akkanat,
2020; Ates et al., 2021), and gains in affective factors (Akkanat, 2020; Keskin et al., 2019;
Schmidt & Kelter, 2017; Wharton, 2019; Yilmaz-Ince et al., 2022). Furthermore, some studies
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reported on the participants' reasons for attending the science festival (Canovan, 2020; Jensen &
Buckley, 2014; Kececi, 2017), while others assessed the festival itself (Creameans et al., 2020).
The identified studies on the assessment of key competencies focused on high school students'
intercultural competencies (Vajak et al., 2021), elementary students' mathematical (Hubbard et
al., 2022) and digital competencies (Godaert et al., 2022), middle school students' science,
technology, and engineering competencies (Arikan et al, 2022), and university students' mainly
digital (Ogegbo et al., 2022; Silva-Quiroz & Morales-Morgado, 2022) and entrepreneurial
competencies (Almeida & Buzady, 2019; Simovic et al., 2023; Slogar et al., 2021; Solek-
Borowska & Chudy-Laskowska, 2018).

Competencies can be defined as "context-specific cognitive dispositions acquired through
learning that are necessary to successfully deal with specific situations or tasks in specific
domains" (Klieme et al., 2008, p.9) and includes a set of knowledge, skills, and attitudes. In
existing studies, data have mainly been collected through questionnaires and scales. As a result,
the knowledge and skill aspects of competencies have mostly been addressed. In addition, the
main drawback of this type of data collection is that participants may answer questions in a sloppy
or insincere manner. In science festivals, people experience activities that meet their learning
needs and desires. According to the Theory of Reasoned Action, attitudes play a key role in
evaluating alternatives (Fishbein & Ajzen, 1974) and thus guide decisions and behaviors
(Sanbonmatsu et al., 2005). Accordingly, the choices individuals make in a science festival can
be considered as an indicator of their attitudes towards the related activity. In this study, unlike
previous studies, an evaluation was made based on the students' choices as an indicator of their
attitudes. Although the study focuses on only one dimension of the key competences (attitudes),
its results still have the potential to provide insight into students' dispositions towards these
competences (communication in the mother tongue, communication in foreign languages,
mathematical competence and competence in science/technology, digital competence, learning to
learn, social and civic competences, sense of initiative and entrepreneurship, and cultural
awareness and expression) and to identify the factors associated with these dispositions. In this
context, the study seeks to answer the following research questions.

o What are the students’ choices of key competencies?

e |s there a relationship between demographic variables (gender, education level) and
students’ choices of key competencies?

o |s there a relationship between contextual factors (socio-economic status of the district of
residence, reason for attending) and students’ choices of key competencies?

METHOD

The aim of this study is to draw conclusions about the attitudes / tendencies of the
participants of a local science festival towards the European key competences for lifelong learning
through their choices. For this reason, the study has a survey design. The nature of the survey is
cross-sectional because the data were collected in a single time period (Fraenkel & Wallen, 2003).

2.1.Data Collection Tool

Data were collected using the Participant Information Form (PIF) developed by the
researcher. The purpose of this form is to identify the demographic and contextual characteristics
of the students who participated in the activities. In terms of demographic variables, the PIF asked
about the gender and educational level of the participants, while the contextual questions asked
for information about the reason for attending the festival and the districts where they reside. The
content and face validity of the form, consisting of four questions in total, was ensured by expert
opinion. Data were collected by administering the PIF directly to respondents using pencil and
paper. In addition, a QR code for the PIF was created to facilitate the data collection process, and

1424



some participants also used this online survey to respond to the data collection tool. The QR code
for the PIF is shown in Figure 1.

Figure 1

QR Code for the Participant Information Form

Figure 1 shows the QR code that will allow readers to easily access the online version of
the data collection tool.

2.2.Participants

The target audience of the science festival is people of all ages in the city. In this context,
protocols were organized with the Provincial Directorate of National Education and the District
Mayor's Office to announce the festival, and the festival was announced to schools at all levels
through official letters and to the public through billboards. The stickers used to identify the
number of participants showed that more than 7000 visitors attended the festival over the three
days. However, since this study focuses on the selection of key competency areas, only the
number of primary, secondary, and high school students is reported. The number of students refers
to the number of students who responded to the data collection instrument, not the total number
of students who participated in the festival. Thus, data were collected from 3570 students.
Detailed information about the participants is shown in Table 1.

Table 1

Information About Participants

Gender Education Level
F M PS SS HS
1st Level 460 520 93 737 150
Socio-economic level of 2nd Level 1094 948 359 1608 75
residence 3rd Level 139 154 74 213 6
4th Level 128 127 61 192 2
Interest 1009 1010 416 1497 107
Reason for attending Suggestion 545 462 137 790 80
Random 267 277 33 463 47

Note. F: Female, M: Male, PS: Primary school, SS: Secondary school, HS: High school

According to Table 1, 51.01% of the participants are female, while 48.99% are male. While
the distribution is almost equal for the gender variable, it is not the same for the education level
variable. Accordingly, 16.44% of the participating students are in primary school, 77.03% in
secondary school, and 6.53% in high school. In terms of contextual variables, it was observed that
the students mostly resided in districts with socio-economic development level 2 (57.20%).
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Another contextual variable, the reason for attending, showed that 56.58% of the students
participated in the festival activities because they were interested.

2.3.Data Analysis

The dependent variable of the study is the students' choice of key competency areas. This
variable has a total of eight categories, one category for each key competency. The independent
variables of the study are the demographic characteristics and contextual factors of the
participants. In the context of demographic characteristics, gender is classified into two categories
as female and male, while education level is classified into three categories as primary, secondary,
and high school. Within the contextual factors, the district where the participants live is classified
into four categories according to the report of the 2022 District Socioeconomic Development
Index (Acar et al., 2022). It is important to note that 56 variables are used in the preparation of
this report, including financial information such as the total amount of individuals' bank accounts.
Therefore, the socioeconomic status of the county of residence also reflects the socioeconomic
status of the participant. Participants' reasons for participating in the activity have three categories:
interest, suggestion, and chance.

Descriptive statistics were used to answer the first research guestion. Frequencies and
percentages were calculated for the number of choices for each competency. To answer the second
and third research questions, the Chi-Square test of independence was conducted. This test is used
for categorical variables and tests whether the variables are independent of each other and whether
there is a relationship between them, in other words, whether one variable affects the other
variable (Karagoz, 2017).

2.4.0verview of the Science Festival

The science festival presented here is a scientific project successfully completed and
supported by TUBITAK. The festival was organized in cooperation with four
institutions/organizations: the university where the author works, the district municipality, the
provincial directorate of national education, and the university's research center for child and
youth education. The preparation of the festival took about 8-9 months, during which time the
festival location, activities, activity coordinators and materials were determined.

The selection of the festival venue was based on the fact that it is already preferred by
people and that it is suitable for people with disabilities. The activity coordinators were selected
mainly from among academics who could answer questions that participants might ask without
causing misunderstanding. Accordingly, 33 of the 38 activity coordinators were academicians.
Criteria such as care for science and community activities, good communication skills, and
volunteerism were also considered. In the process of determining the festival activities, firstly,
the definition of key competencies related to their expert fields was explained to the volunteer
academics and they were asked to design an activity that corresponds to the definition of the key
competence. In this context, while some activity coordinators prepared 40-45 minutes of scientific
talks related to their competence areas, some of them designed activities based on virtual reality
applications, simulations, argumentation, computational thinking applications, experiments,
digital storytelling, mobile applications, game-based activities, project-based learning
applications, exhibitions, workshops, seminars, STEM applications, Predict-Observe-Explain
applications, drama, and art. The designed talks and other activities were specifically requested
to cover more than one education level.

The activities proposed by the activity coordinators are categorized under the competence
areas to which they relate. The appropriateness of this classification was assessed by a separate
group of three academicians with knowledge and experience in the field of key competences. The
experts agreed on the appropriateness of classifying activities under each key competence.
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Detailed information on the activities and the types of competencies to which they relate is

presented in Table 2.

Table 2

Classification of Activities by Competence Areas

Key competence

Communication in mother tongue

Communication in foreign languages

Activity name

Speak correctly, Write correctly
Fairy tale hunt

Word-in-word

What is the weather today?
Bingo

Making scented stone

What is inside the drinking water?
Cloud in the Erlenmeyer flask
Making a Painter Robot
Linoleum printing

Mathematical competence and competence in Making Seed Ball

science/technology

Digital competence

Learning to learn competence

Social and citizenship competence

Initiative and entrepreneurship competence

Cultural awareness and expression
competence

Fountain balloon

Mystery of numbers

Mathematical modelling from the history of science to the
present

A new look into Pythagorean theorem with baking papers
Is there a perfect shape?

Virtual look into science

Virtual look into business

Design-Code-Share

4 table activity

Arguments and reasoning in philosophy

Thinking about environmental ethics

| am addicted to social sciences!

Bowling

Where is my shadow and where am 1?

Emotional intelligence and social skills

Home-made hovercraft

Food aid team with parachuting

Methods of Archaeological Excavation

Anatolian Archaeology and the Ancient City of Hierapolis
Design with waste materials

As can be seen in Table 2, there are at least two activities under each key competence. The
science festival lasted three days from 9:00 am to 5:00 pm.

2.5.Ethics Committe Approval

All data collection tools, and informed consent forms were reviewed and approved by the
Ethics Committee of the Research and Publication of Pamukkale University in Social and Human
Sciences (25.02.2022/ Document Number: 175306)
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FINDINGS
3.1.Students’ Choices of Key Competences

To answer the first research question, "What are students' choices of key competencies?",
this section presents the frequency values of students' choices for each competency area in Figure
2.

Figure 2

Frequency Values Regarding Students’ Competence Area Choices
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Note. C1: Communication in mother tongue; C2: Communication in foreign languages; C3:
Mathematical competence and competence in science/technology; C4: Digital competence;
C5: Learning to learn; C6: Social and citizenship competence; C7: Initiative and
entrepreneurship; C8: Cultural awareness and expression

As can be seen in Figure 2, the most selected competence area was mathematical
competence and competence in science and technology, while the least selected competence area
was digital competence. According to the frequency values, almost one in three participating
students (33.78%) chose to participate in activities related to mathematics, science, and
technology competency area.

3.2.Students’ Choices of Key Competences and Related Variables

In order to address the second and third research questions, this section presents the results
of chi-squared independence tests on whether demographic characteristics (gender and education
level) and contextual factors (socioeconomic level of residence and reason for attending) are
associated with students' choice of key competency area.

Before results, it should be noted that 80% of the cells for every other variable, except the
reason for attending, do not have an expected value below 5. In other words, the chi-square
assumption is not violated for variables other than the reason for attending. For this reason, the
reason for attending variable was not included in the analysis process, and the other results of the
chi-square independence test are presented in detail in Table 3.
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Table 3

Chi-square Results and Effect Sizes

Chi-square test Effect size

X2 p Cramer's V p
Gender 87.633 .000* 157 .000*
Education level 501.996 .000* .265 .000*
Socioeconomic level of 287 411 000% 164 000*

residence
Note. *p<.001

The results of the chi-square test showed that there was a significant relationship between
gender and students’ choices of the competency area and that gender had a moderately significant
effect on the choice of the competency area. (X*(7, n=3570)= 87.63, p= .000, Cramer’s V= .16).
Detailed analyses (adjusted standardised residuals) (Sharpe, 2015) revealed that the gender
variable is directly and significantly related to the choice of communication in the mother tongue,
communication in foreign languages, mathematics, science and technology, and digital and
entrepreneurship competency areas. Consequently, female students are more likely to choose
mathematics, science, and technology competency area (Z=4.7, p<.001), while male students are
more likely to choose communication in the mother tongue (Z=2.5, p<.05), communication in
foreign languages (Z=2.1, p<.05), digital competence (Z=3.5, p<. 01) and entrepreneurial
competence (Z=6.9, p<.001).

Table 3 also showed that there is a significant relationship between the level of education
of the students and their choice of the competency area and that the level of education has a highly
significant effect on the choice of the competency area (X*(14, n=3570) = 501.99, p= .000,
Cramer’s V= .27). Additional analyses showed that there was a direct significant correlation
between primary school and the choice of communication in foreign languages (Z= 9.5, p<.001),
mathematics, science, and technology competency area (Z=-6.2, p<.001), digital competence (Z=
-4.9, p<.001), learning to learn (Z= -3.4, p<.001) and areas of competence in cultural awareness
and expression competence areas (Z=12.1, p<.001) and a primary school student would choose
communication in foreign languages and the competency in cultural awareness and expression
significantly more and the other areas of competence less. Furthermore, there is a direct
significant correlation between the secondary school level and the choice of the competency areas
of communication in foreign languages (Z=-8.0, p<.001), learning to learn (Z=6.1, p<.001), social
and citizenship (Z=4.9, p<.001), entrepreneurship (Z=2.8, p<.01) and cultural awareness and
expression (Z=-8.7, p<.001), and a secondary school student tends to choose learning to learn,
social and citizenship competence, and entrepreneurial competence more and the other
competency area less. Similarly, there is a direct significant relationship between the high school
level and the choice of other competency areas, except communication in the mother tongue and
communication in foreign languages. Accordingly, a high school student is more likely to select
mathematics, science, and technology competency area and digital competence and less likely to
select learning-to-learn, social and citizenship competence, entrepreneurial competence, and
cultural awareness and expression competence.

The results of the Chi-square test showed that there is a significant relationship between
the socioeconomic level of the student district of residence and its choice of the competency area
and the socioeconomic level of the residence has a moderately significant effect on the choice of
the competency area (X%(21, n=3570) = 287.41, p=.000, Cramer’s V= .16). Accordingly, students
residing in Level 1 and Level 2 districts chose the mathematics, science, and technology
competency area the most, while students residing in Level 3 and Level 4 districts chose the social
and citizenship competence the most. Detailed analyses showed that there is a direct significant
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correlation between residence in level 1 districts and the choice of communication in the mother
tongue (Z=5.0, p<.001), communication in foreign languages (Z=-6.2, p<.001), mathematics,
science, and technology competency area (Z=6.3, p<.001), digital competence (Z=3.6, p<.001),
learning to learn (Z=-6.1, p<.001) and social and citizenship competence (Z=-4.5, p<.001) and
that residence in these districts increases the choice of communication in mother tongue,
mathematics, science and technology competence and digital competence, while decreasing the
choice of the other competency areas. Residence in level 2 districts increases the choice of
communication in foreign languages (Z=6.8, p<.001) and learning to learn (Z=9.3, p<.001)
competency areas, while decreasing the choice of communication in mother tongue, mathematics,
science and technology and digital competency areas. Similarly, there is a direct significant
relationship between residence in level 3 districts and communication in the mother tongue
(Z=2.6, p<.01), mathematics, science and technology (Z=-2.3, p<.01), learning to learn (Z=-2.7,
p<.01) and social and citizenship (Z=3.2, p<.01) competency areas. In this context, residence in
the Level 3 district increases the choice of only communication in the mother tongue and the
social and citizenship competency areas, while decreasing the choice of the other two competency
areas. Finally, residence in the level 4 district increases the choice of competency areas related to
communication in mother tongue (Z=2.8, p<.01), digital competence (Z=3.3, p<.001), and social
and citizenship competence (Z=4.2, p<.001), while decreasing the choice of competency areas
directly related to communication in foreign languages, learning-to-learn, and cultural awareness
and expression.

DISCUSSION, CONCLUSION AND SUGGESTIONS

Education systems around the world aim to equip their citizens with some of the skills
needed in the society and workforce of the future. But how successful are we? Do our students
have positive attitudes towards key competences? and Which competence areas? This study
provides a preliminary assessment of the goal of ensuring quality education in the Sustainable
Development Goals using data collected through a locally organized science festival.

The first finding reported the general trend in key competencies. As a result, mathematics,
science, and technology competency area was the most selected competence area. The main
reason for this situation may be related to the national education policy. STEM education is
considered important in Tlrkiye, and various programs are implemented to involve students in
STEM activities, both in curricula and through official institutions. Coenen et al. (2021), in their
study focusing on preferences for STEM education, reported that cognitive skills are more
determinant than personal characteristics in moving from preferences to actual choices. Students'
exposure to STEM activities in learning environments may have provided them with the skills to
perform these activities, which may influence their choices. The first finding also reports that
digital literacy is the least selected area of literacy. This may be due to activities. Weber and
Custer (2005), in their study of students' preferences for technology education, found that students
tended to choose application-oriented activities and that female students were more interested in
technology activities related to designing through an application/software and male students were
more interested in technology activities related to building. The fact that students' technology
education interests and preferences were not fully compatible with the activities they experienced
at the science festival may explain this finding.

The second finding reports that the gender of the students has an effect on their choice of
competency area. Consequently, female students are more likely to choose the mathematics,
science, and technology competency area. This may be due to the learning environment. Tisza et
al. (2019) reported that women prefer activities in informal learning environments that they can
participate in themselves, such as physics, chemistry, biology, and art. However, another study
reported that encountering people from one's own ethnicity and gender working in STEM fields
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served as a role model for them and encouraged them to pursue STEM fields as well (Kricorian
etal., 2020). Ozlem Tureci and Canan Dagdeviren, whose names are frequently heard in the media
due to their successes in recent years, may have been role models for female students in the field
of science and may cause them to choose STEM fields. On the contrary, male students are more
likely to choose communication in the mother tongue, communication in foreign languages,
digital competence, and entrepreneurship competence areas. In a study, perceived self-
competence was reported to significantly predict male students' willingness to communicate at
different education levels from secondary school to university (Donovan & Macintyre, 2004).
Similarly, Arshad et al. (2015) reported that male students were more willing to communicate in
a foreign language and were able to construct longer sentences. The fact that men are more likely
to choose the competence of communicating in both mother tongue and foreign language may be
related to the norms of the patriarchal social order that support men's comfort in public speaking,
or it may be related to the higher selection of entrepreneurial competence. Consequently, male
students may anticipate that they will need effective communication in both their mother tongue
and the foreign language in their future jobs.

The fact that male students choose digital competence activities more is in line with Weber
and Custer's (2005) study. The activity named Design-Code-Share, which is included in the scope
of digital competence, may have affected male students' choices since it is a technology activity
that requires a building process. The fact that male students tend to choose the entrepreneurship
competency area more is consistent with other studies reporting that women are reluctant to
become entrepreneurs (Osakede et al., 2017; Yordanova & Tarrazon, 2010). One reason may be
related to differences in self-perception between males and females. As Pines et al. (2012) note,
male students perceive themselves as more suitable for business ownership than female students.
Social norms and tasks assigned to women may also explain this difference.

The third finding reports that there is a direct and significant relationship between education
level and choice of competence area. Consequently, primary school students are more likely to
choose communication in foreign languages and areas of cultural awareness and expression
competency. The willingness of primary school students to engage in communication in foreign
language activities may be due to low communication anxiety caused by the fact that these
students, who are learning English as a foreign language, do not yet have complete and solid
foreign language knowledge. This is supported by the fact that fear of making mistakes is reported
as the main cause of Turkish students' EFL speaking anxiety (Borkowska, 2021; Hol & Kasimi,
2022; Riasati, 2017). The reason why primary school students chose the area of cultural awareness
and expression competency may be related to the types of activities. In this competency, students
engaged in cultural and arts activities. These activities can be attractive for students aged 7-9.
Furthermore, the activity named archaeological excavation in this group may have functioned as
an interesting factor, as it was recently experienced by many students. The study reporting that
hands-on activities are among the most preferred activities of participants between the ages of 0-
18 supports this finding (Fogg-Rogers et al., 2015). Furthermore, family and socioeconomic status
are listed among factors that affect participation in these activities (van den Berg, 2019; Varadi
& Jozsa, 2023). Consequently, students' previous participation in cultural trips with their families
or attending an art course may encourage their participation in these activities. The fact that the
vast majority of primary school students who experienced activities within the scope of this
competency reside in the first and second socioeconomic level districts seems to support this
view.

Secondary school students also tended to choose more areas of social and citizenship,
learning-to-learn, and entrepreneurship skills. The area of social and citizenship competence
focused on participatory citizenship in democracies, the importance of democracy, different
regimes, human rights, empathy, and awareness of emotions. There are several reasons why social
and civic competence was chosen. The first reason may be due to migration. Ekici (2019) stated
that the Turkish society sees Syrian citizens as threatening the social structure, security, cultural

1431



values, economy, and access to basic rights of the society. This idea may trigger attitudes towards
citizenship. The second reason may be due to curriculum studies. Gurkan and Doganay (2020)
reported that having inquiry skills and defending one's rights positively affect citizenship
education. In Turkish science curricula, inquiry-based learning is a fundamental approach in
science teaching, and argumentation is one of the best methods to engage in inquiry processes. In
the lessons, students discuss socioscientific issues through the argumentation process. Therefore,
this can influence attitudes towards citizenship. The third reason may be the socioeconomic living
conditions in Turkey. This situation encourages even young people under the age of 18 to be
interested in political issues. Duruhan and Sad (2011) found that Turkish students' perceptions of
citizenship duties and rights are very high. Students follow political issues in a major way on
social media platforms and participate in discussions through comments. This view is supported
by the research result (Oz Dom & Bingol, 2021) that people who are interested in political issues
through online platforms are more inclined to political issues.

The high tendency of secondary school students to choose the entrepreneurship
competency area may be due to the programmes carried out by some public and private
institutions/organisations and the related awards. For example, every year TUBITAK organises
scientific research project competitions for secondary school students in 24 thematic areas,
ranging from smart transportation vehicles to cyber security, and provides various support to the
winners of these competitions. Similarly, secondary school students have the opportunity to win
various prizes by participating in TEKNOFEST competitions in many fields, from unmanned
underwater systems to environmental and energy technologies. These supports are an important
source of motivation for both students and teachers, and participation in these competitions is
highly valued in public and private schools. In the literature, government incentives are
recognised as one of the main factors affecting entrepreneurship (Ali etal. 2019; Tahaetal., 2017;
Tiwari et al. 2020).

The activities within the scope of learning-to-learn competence at the festival were P4C
activities. P4AC activities provide individuals with the opportunity to practice skills such as asking
questions, justifying explanations, reasoning, evaluating different opinions, which are also
necessary when conducting scientific research (Isiklar & Abali-Ozturk, 2022). As explained in
the previous paragraph, the interest and orientation of secondary school students towards research
projects may have influenced their choice of P4C activities. In these activities, students engaged
in a socratic question of the relationship between daily life and philosophy and human and
environmental issues. The fact that content is important in encouraging students' participation in
philosophy activities and that students tend to prefer activities related to daily life, as reported by
Koc and Bahadir (2022), may also encourage secondary school students to choose these activities.

Another finding in the study is that there is a direct and significant relationship between
high school education level and the choice of mathematics, science, and technology competency
area and digital competence areas. The choice of these competency areas by high school students
may be related to their career preferences. In various studies, it has been revealed that family and
teacher are determinant factors in the choice of STEM career fields (Rafanan et al., 2020; Sahin
& Waxman, 2021). Given that national curricula adopt the STEM approach, the teacher factor
seems to lead students' choice of STEM competency area. In addition, high school students can
also participate in the aforementioned public- or private-sector-sponsored scientific research
project competitions. In addition, high school students can use the degrees they win in these
competitions as additional points on the university entrance exam if they choose a department
related to the field of competition. High school students may choose this competence area, as
relevant competitions are mainly orientated toward STEM fields.

The last finding of the study reports the relationship between the socioeconomic level of
the districts where students reside and their choice of competency area. Accordingly, students
residing in the first and second level districts chose STEM competencies the most, while students
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residing in the third and fourth level districts chose social and citizenship competency the most.
Financial problems are one of the reasons why people do not pursue STEM career fields (Rafanan
et al., 2020). For this reason, the finding that students residing in districts of high socioeconomic
level chose the STEM competency area the most is consistent with other studies in the literature
(Kizilay et al., 2019; Ro et al., 2021; Sovansophal, 2020). However, although it is stated in the
literature that students with low socioeconomic status show lower cognitive, affective, and
behavioural citizenship (Kim & Chung, 2020), the opposite finding was reached. This may be
related to the high concentration of migrants in the country and the economic privileges granted
to migrants, which are reported in national media.

Ensuring quality education for sustainable development is important to achieve other goals
of sustainable development. The final conclusion of this study, which evaluates key competencies
that play an important role in the achievement of quality education in a local context in Turkey,
is that students' gender, socioeconomic status, and level of education affect their choice of
competency areas. In other words, there are political, social, or economic reasons behind the
choice of competence areas. Although the educational policies adopted by policy makers and the
incentives they offer for this purpose seem to be successful in terms of students' and especially
girls' orientation towards STEM fields, it is understood that they are not inclusive since only
students from high socioeconomic level districts choose STEM competency fields. Furthermore,
although national curricula (especially for middle and high schools) aim to raise individuals with
key competencies, the result shows that the choice of competency areas differs according to the
education level. The fact that middle school students are more likely to choose entrepreneurship,
and high school students are more likely to choose STEM competency area shows that they make
choices that are in line with the state-funded, in other words, adopted education policies.
Therefore, it is recommended that countries implement practices that promote all areas of
competence in their education policies and also include students in learning environments where
competencies are taught directly and explicitly.

Another important result is that students' choices of competency area differed according to
their gender. In this context, it is understood that students’ competency area choices are
compatible with the roles that society assigns to male and female individuals. In this context, male
students, given the roles of having a job and leading the society, chose the communication and
entrepreneurial competency areas, while news of the achievements of female scientists in the
media led female students to choose the STEM competency area. Key competencies are gender
neutral as they develop each individual's capacity to cope with the problems they face today and
in the future. In other words, every individual, male or female, should have each of these
competencies. Therefore, it is recommended that more efforts should be made to ensure gender
equality in society and to eliminate gender differences, and both groups should be included in
educational practices where they can progress in their chosen fields and develop in terms of other
competencies.

The study also concluded that the socioeconomic level of the district in which students
reside affects their choice of competency areas. This indicates that the choice of the competency
area is based on economic reasons and points to problems in the inclusiveness of education. In
this context, policy makers are recommended to strengthen the technical infrastructure of schools
in disadvantaged areas and teachers to design learning activities that are suitable for different
learning styles.

Quantitative data were used in this study. Researchers should conduct more studies to
further elaborate on the students' knowledge and skills in each competency area. Teachers'
knowledge, skills, and attitudes toward the relevant competencies can even be investigated to
identify the reasons behind students' choices. Studies to be conducted in this field are believed to
provide an opportunity to see where curricula need to be improved.
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GENISLETILMIS OZ
Giris

Surdurulebilir Kalkinma i¢in 2030 Giindemi, iilkelere mevcut ve gelecekteki sosyal,
ekonomik ve gevresel zorluklarin iistesinden gelmek icin 17 evrensel hedeften olusan bir yol
haritas1 sunmaktadir (Birlesmis Milletler [BM], 2015). Toplumsal cinsiyet esitliginden a¢lhigin
sona erdirilmesine kadar genis bir yelpazede diinya sorunlarini ele alan bu hedeflerden biri de
herkes i¢in kapsayici ve kaliteli egitim saglamak ve yasam boyu 6grenme becerilerini tesvik
etmektir. Tirkiye Yeterlilikler Cercevesi kapsaminda 2018 yilinda yeniden diizenlenen
miifredatlarda, Avrupa Anahtar Yetkinlikleri ile drtiisen sekiz temel yetkinligin (anadilde iletisim,
yabanci dilde iletisim, matematiksel yetkinlik ve bilim/teknolojide yetkinlik, dijital yetkinlik,
O0grenmeyi Ogrenme, sosyal ve vatandaslik yetkinlikleri, girisim ve girisimeilik, kiiltiirel
farkindalik ve ifade) gerektirdigi bilgi, tutum ve becerilerle donatilmis kisilerin zorunlu egitimden
mezun olmasi hedeflenmektedir (Milli Egitim Bakanligi [MEB], 2018).

Gerekceli Eylem Teorisine gore, tutumlar alternatiflerin degerlendirilmesinde kilit rol
oynamakta (Fishbein ve Ajzen, 1974) ve boylece segimlere ve davraniglara rehberlik etmektedir
(Sanbonmatsu vd., 2005). Buradan hareketle, bu ¢aligmada 6grencilerin katildiklar1 bir bilim
senliginde her biri 6zel bir anahtar yetkinlik kapsaminda siniflandirilan etkinliklere yonelik
secimler aracilifiyla onlarin anahtar yetkinliklere yonelik tutumlarmin ortaya ¢ikarilmasi ve
yaptiklar1 secimlerin demografik ve baglamsal bir takim degiskenlerle iliskisinin incelenmesi
amagclanmaktdir.

Yontem

Bu caligma tarama tasarimina sahiptir. Veriler tek bir zaman diliminde toplandigi igin
taramanin dogasi kesitseldir (Fraenkel & Wallen, 2003).

Galigma ilkokul, ortaokul ve lise dizeyinden 3570 &grencinin  katilimiyla
gerceklestirilmigtir. Katilimeilar cinsiyet agisindan neredeyse esit dagilmislardir. Egitim diizeyi
acisindan ise katilimcilarin yaklasik %77'si ortaokul 6grencisi, %16's1 ilkokul 6grencisi ve %7'si
lise 6grencisidir. Ayrica, katilimcilar cogunlukla ikinci diizey sosyo-ekonomik gelismislige sahip
ilcelerde ikamet etmektedir.

Veriler, arastirmaci tarafindan gelistirilen Katilimci1 Bilgi Formu (KBF) kullanilarak
toplanmistir. KBF, demografik degiskenler agisindan katilimcilarin cinsiyet ve egitim seviyelerini
sorarken, baglamsal sorular i¢in festivali ziyaret etme nedenleri ve ikamet ettikleri ilgeler
hakkinda bilgi istemektedir. Veriler, hem dogrudan uygulama hem de ¢evrimici form araciligiyla
toplanmustir.

[k arastirma sorusunu yanitlamak igin tamimlayici istatistikler kullanilmistir. ikinci ve
tiglincii aragtirma sorularini yanitlamak iginse Ki-kare bagimsizlik testi yapilmistir.

Sonug¢ ve Tartisma

[k bulgu, temel yetkinliklerdeki genel egilimi rapor etmistir. Sonug olarak, matematik, fen
ve teknoloji alanindaki yetkinlik en ¢ok segilen yetkinlik alan1 olmustur, Bu durumun temel
nedeni ulusal egitim politikalar1 olarak yorumlanmistir. STEM egitimi Tirkiye'de onemli
goriilmekte ve dgrencileri STEM faaliyetlerine dahil etmek i¢cin hem miifredatta hem de resmi
kurumlar araciliiyla gesitli programlar yiritilmektedir. Coenen ve digerleri (2021), STEM
egitimi tercihlerine odaklanan calismalarinda, tercihlerden gergek se¢ime gecgerken biligsel
becerilerin kisisel 6zelliklerden daha belirleyici oldugunu bildirmistir. Ilk bulgu ayn1 zamanda
dijital yetkinligin en az secilen yetkinlik alan1 oldugunu bildirmektedir. Weber ve Custer'in (2005)
belirttigi gibi, 6grencilerin teknoloji egitimi ilgi ve tercihlerinin bilim senliginde deneyimledikleri
etkinliklerle tam olarak uyumlu olmamasi bu bulguya neden olabilir.
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Ikinci bulgu, 6grencilerin cinsiyetlerinin yetkinlik alam se¢imleri iizerinde etkili oldugunu
bildirmektedir. Sonu¢ olarak, kiz Ogrencilerin matematik, fen ve teknoloji alanlarindaki
yetkinlikleri segme olasilig1 daha yiiksektir. Bu durumun sebebi, son yillarda medyada yer alan
kadin bilim insanlarinin basarilari olabilir. Buna gore, bir calismada, STEM alanlarinda ¢aligan
kendi etnik kokeninden ve cinsiyetinden kisilerle kargilagmanin onlar i¢in bir rol model gorevi
gbrdiigii ve onlar1 da STEM alanlarini takip etmeye tesvik ettigi bildirilmistir (Kricorian vd.,
2020). Buna karsilik, erkek 6grencilerin anadilde iletigsim, yabanci dilde iletisim, dijital yetkinlik
ve girisimcilik yetkinlik alanlarin1 segme olasiligi daha yiiksektir. Erkeklerin hem anadilde hem
de yabanci dilde iletisim yetkinligini daha fazla se¢cmesi, ataerkil toplum diizeninin erkeklerin
topluluk 6niinde konusma konusundaki rahatligini destekleyen normlarryla ilgili olabilecegi gibi,
girisimcilik yetkinliginin daha fazla se¢ilmesiyle de ilgili olabilir.

Ucgiincii bulgu, egitim seviyesi ile yetkinlik alan1 secimi arasinda dogrudan ve anlamli bir
iliski oldugunu bildirmektedir. Sonug olarak, ilkokul 6grencilerinin yabanci dilde iletisim ile
kiiltiirel farkindalik ve ifade yetkinligi alanlarmi se¢me olasiligi daha yiiksektir. Ilkokul
dgrencilerinin yabanci dil etkinliklerinde iletisim kurmaya istekli olmalar1, ingilizceyi yabanci dil
olarak Ogrenen bu Ogrencilerin heniiz tam ve saglam bir yabanci dil bilgisine sahip
olmamalarindan kaynaklanan diisiik iletisim kaygisindan kaynaklaniyor olabilir. Ilkokul
Ogrencilerinin kiiltiirel farkindalik ve ifade yetkinligi alanimi se¢melerinin nedeni etkinlik
tirleriyle ilgili olabilir. Bu etkinlikler 7-9 yas aras1 dgrenciler i¢in cazip olabilir. Ortaokul
Ogrencileri de sosyal ve vatandaslik, 6grenmeyi 6grenme ve girisimcilik becerileri alanlarini daha
fazla se¢me egilimindedir. Bu bulgu, Duruhan ve Sad (2011) tarafindan raporlanan Turk
ogrencilerin vatandaslik gorevleri ve haklarina iligkin algilarmin ¢ok yiiksek oldugu bulgusuyla
uyumludur. Ortaokul 6grencilerinin girisimeilik yetkinlik alanini segme egilimlerinin yiiksek
olmasi, bazi kamu ve o6zel kurum/kuruluslar tarafindan yiiriitilen programlardan ve ilgili
odiillerden kaynaklaniyor olabilir. Ornegin, TUBITAK her yil ortaokul 6grencileri i¢in bilimsel
aragtirma proje yarigmalari diizenlemektedir. Arasgtirmada elde edilen bir diger bulgu da lise
egitim diizeyi ile matematik, fen ve teknoloji ve dijital yetkinlik alanlarinin se¢imi arasinda
dogrudan ve anlamli bir iliski oldugudur. Lise 6grencilerinin bu yetkinlik alanlarini se¢gmeleri
kariyer tercihleri ile iligkili olabilir. Cesitli ¢alismalarda, aile ve 6gretmenin STEM kariyer
alanlarinin se¢iminde belirleyici faktorler oldugu ortaya konmustur (Rafanan vd., 2020; Sahin ve
Waxman, 2021).

Aragtirmanin son bulgusu, 6grencilerin ikamet ettikleri ilgelerin sosyoekonomik duzeyi ile
sectikleri yetkinlik alan1 arasindaki iliskiyi raporlamaktadir. Buna gore, birinci ve ikinci diizey
ilcelerde ikamet eden Ogrenciler en ¢cok STEM yetkinliklerini segerken, tiglincli ve dordiincii
dizey ilgelerde ikamet eden 6grenciler en ¢ok sosyal ve vatandaglik yetkinliklerini segmistir.
Sosyoekonomik diizeyi yiiksek ilgelerde ikamet eden 6grencilerin en ok STEM yetkinlik alanini
sectigi bulgusu literatiirdeki diger ¢aligmalarla tutarlidir (Kizilay vd., 2019; Ro vd., 2021;
Sovansophal, 2020). Bununla birlikte, literatiirde diisiik sosyoekonomik statliye sahip
Ogrencilerin daha diisiik bilissel, duyussal ve davranigsal vatandaslik gosterdigi belirtilmesine
ragmen (Kim ve Chung, 2020), tam tersi bir bulguya ulagilmistir. Bu durum, tilkedeki yiiksek
gbemen yogunlugu ve ulusal medyada yer alan gégmenlere taninan ekonomik ayricaliklarla ilgili
olabilir.

Kaliteli egitime ulagmada 6nemli rol oynayan temel yetkinliklerin Tiirkiye'de yerel
baglamda degerlendirildigi bu ¢alismanin nihai sonucu, yetkinlik alan1 se¢imlerinin arkasinda
siyasi, sosyal veya ekonomik nedenlerin oldugudur. Siyasi nedenler baglaminda, iilkelerin egitim
politikalarinda tiim yetkinlik alanlarmi tesvik eden uygulamalar1 hayata gegirmeleri ve ayrica
ogrencileri yetkinliklerin dogrudan ve acik bir sekilde 6gretildigi 6grenme ortamlarina dahil
etmeleri énerilmektedir. Sosyal nedenler baglaminda, toplumda cinsiyet esitliginin saglanmasi ve
cinsiyet farkliliklarinin giderilmesi igin daha fazla caba gosterilmesi, her iki grubun da sectikleri
alanlarda ilerleyebilecekleri ve diger yetkinlikler agisindan gelisebilecekleri egitim
uygulamalarina dahil edilmeleri 6nerilmektedir. Ekonomik nedenler baglaminda ise, politika
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yapicilara dezavantajli bolgelerdeki okullarin teknik altyapisimi giiglendirmeleri ve 6gretmenlere
farkli 6grenme stillerine uygun 6grenme etkinlikleri tasarlamalar1 6nerilmektedir.
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