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21. Yiizyil becerileri diinya ¢apinda bir¢ok kurum ve kurulus tarafindan incelenmektedir. Bu kapsamda
Tiirkiye, Tiirkiye Yeterlilikler Cercevesini olugturmus ve liseler icin 8 Anahtar Yetkinlik belirlemistir. Bu
calismada lise dgrencilerinin 8 Temel Yeterlige sahip olma durumlari incelenmistir. Aragtirma iliskisel
tarama yontemi ile gerceklestirilmistir. Arastirmanin verileri Tiirkiye'nin giineyindeki bir ilde 6grenim
goren 1089 lise Ogrencisinden toplanmigtir. Arastirmadan elde edilen bulgulara t-testi, ANOVA,
korelasyon analizi ve YEM analizi uygulanmigtir. Arastirma sonuglarma goére degiskenler arasinda
anlaml farkliliklar bulunmaktadir. Ayrica degiskenler arasindaki iliskiler belirlenerek YEM kurulmustur.

Anahtar Kelimeler: 21. Yiizy1l becerileri, anahtar yetkinlikler, orta 6gretim 6grencileri.

ABSTRACT

21st Century Skills are studied by many institutions and organizations around the world. In this context,
Turkey has established the Turkish Qualifications Framework and determined 8 Key Competencies for
high schools. In this study, the status of high school students having 8 Key Competencies was
investigated. The research was carried out with the relational screening method. The data of the study
were collected from 1089 high school students studying in a province in the south of Turkey. T-test,
ANOVA, correlation analysis and SEM analysis were applied to the findings obtained from the research.
According to the results of the research, there are significant differences between the variables. In
addition, relations between the variables were determined and SEM was established.

Keywords: 21st century skills, Key competences, High school students.

INTRODUCTION

Changes that occur in societies are also intertwined with educational institutions. Since
educational institutions have an open system structure, they influence society as well as are
influenced by changes and transformations in society. In a world where scientific
developments are accelerating evermore, and knowledge and technology are affecting every

" This study is derived from the first author's doctoral thesis under the supervision of the second author.
Bu ¢alisma, birinci yazarin ikinci yazar danismanhigidaki doktora tezinden tiiretilmistir.
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aspect of life, expectations from education are also changing. At present, educational
institutions aim to provide students with skills that enable them to access and use the
knowledge to develop new knowledge, ideas, or practices rather than equipping them with
knowledge alone. This way, the human profile needed by today’s societies can be educated.
For this purpose, educational institutions are also transforming. While ensuring students’
access to information, there are also various skills they need to acquire.

In this context, the knowledge and skills students need to acquire are very extensive.
These skills, known as the 21st Century skills, include cognitive and affective characteristics
required by the current age. The 21st Century skills encompass blending knowledge, expertise,
and the skills needed to succeed in everyday and business life (Ledward & Hirata, 2011).
According to Ananiadio and Claro (2009), the 21st Century skills denote features that enable
individuals to be good citizens and qualified workers in the information society of this century.
Acquisition of these skills is of great importance for successful individuals and societies in the
future world. Existing studies focus on subjects such as defining the 21st Century skills and
categorizing, teaching and evaluating them. Although different organizations have defined
different skills, it is generally possible to find many common grounds. These common grounds
may refer to the skills that every person should have today.

Many people and institutions conduct studies regarding the 21st Century skills. These
studies have increased very rapidly, especially in recent years (Urbani et all. 2017; Rotherham
& Willingham, 2010; Prensky, 2014; Kaufman, 2013; Kay & Greenhill, 2011; Geisinger,
2016; Larson & Miller, 2012; Gelen 2017; Cansoy, 2018; Orhan Goksun, 2016). Some
organizations and institutions conducting studies in this regard are The Organization for
Economic Co-operation and Development, The Partnership for 21st Century Skills (P 21),
Assessment and Teaching of 21st Century Skills Framework (ATSC21), American
Association of School Librarians (AASL), Canada National Research Council (NRC), The
North Central Regional Educational Laboratory (NCREL), American Association of Colleges
and Universities (AACU), International Society for Technology in Education National
Educational Technology Standards (ISTE), IOWA CORE, and Turkish Qualifications
Framework (TQF).

1.1 Turkish Qualification Framework (TQF)

When the 21st Century skills are examined, it appears that countries equipped with these
skills will have a human profile that move them forward. As an institution that educates the
manpower to move the countries forward, education should act by constantly thinking about
the future. Considering that changes in education may affect at least ten years from now, both
educational institutions and political, social, and economic structures that direct education
should determine how to educate people in the future. As in all civilized countries of the
world, Turkey is also taking action for this purpose. Studies have been carried out since the
foundation of the Republic to educate students considering the requirements of the current era.
Besides Turkey, more than 150 countries in Europe and the world have set their national
qualifications standards. National qualifications frameworks have enabled countries to define,
classify, and compare their qualifications. Afterward, it was aimed to ensure coordination
among countries and integrate the systems. These works are ongoing.

Turkey started full membership negotiations with the European Union in 2004 and
shaped its works according to the recommendations of the “European Competences
Framework for Lifelong Learning” published by the European Parliament and the European
Council in 2008. Accordingly, the Turkish Qualifications Framework (TQF) was published in
2015 by the Vocational Qualifications Authority. When the published memorandum is
examined, the competence levels defining learning are clarified as well as the eight Key
Competences corresponding to the 21st Century skills are defined. In other words, Turkey has
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determined the 21st century skills of students it wants to educate as Key Competences,
defining them according to each level.

Key competences, the main subject of this study, consist of eight competences that each
secondary school student is expected to acquire within the scope of lifelong learning. These
competences are Communication in the Mother Tongue, Communication in Foreign
Languages, Mathematical Competence/Competences in Science and Technology, Digital
Competence, Learning to Learn, Social and Citizenship Competences, Taking Initiative and
Entrepreneurship, and Cultural Awareness and Expression (Turkish Qualifications Framework,
2015).

This study aims to determine the secondary school students’ levels of TQF Eight Key
Competences and to reveal the relationships between key competences. In this context,
answers were sought to the following questions:

1. What are the secondary school students’ levels of TQF 8 Key Competences, and does
the state of students” TQF 8 Key Competences differ according to various variables?

2. Are there relationships between the scores obtained by secondary school students from
the scales?

3. What is the Structural Equation Model created using the scores obtained by secondary
school students from four scales and their sub-dimensions?

METHOD

This section provides information about the research model, population, sample, and data
collection tools selected considering the research problem and the data analysis.

2.1. Research Model

This study examined the key competences of secondary school students through a
correlational research of quantitative methods. Correlational research examines the relationship
between two or more variables without intervention. In the meantime, descriptive explanations
are also provided regarding the variables in correlational studies (Fraenkel, Wallen, & Hyun,
2012). The reason behind using a correlational survey design in this study is to determine the
secondary school students’ levels of eight key competences and reveal the relationship between
these competences.

This study also aimed to reveal the structural equation modeling of the relationships
between the variables. The Structural Equation Model is created to test whether the nonlinear
relationships, the covariance structure between the dependent variables, and the predetermined
theoretical structure are confirmed by the data (Simsek, 2007). The purpose of using the
Structural Equation Model in this research is to reveal the nonlinear relationships between key
competences. In this study, theoretical models were established between variables with more
than .50 levels of relationship by researchers, and these models were tested. Here, the aim is to
discover a theoretical structure that could be established with the scales developed for the first
time. The Structural Equation Modelling is carried out using three different strategies. This
study was conducted using the Alternative Models Strategy. When addressing some variables,
the main purpose of the Alternative Models Strategy is to determine which alternative model is
most supported by the data in explaining the relationships between the variables of focus. The
reason behind using the Alternative Models Strategy in this study is to discover the models most
supported by the database among various correlated skills.
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2.2. Study Participants

The accessible study population consists of secondary education students, studying in
public secondary education institutions in a city center located in the south of Turkey. Before
data collection, 72 public secondary education institutions located in the city center were listed.
Of these institutions, some schools were selected through convenience sampling, which is a
non-random sampling method. In this method, the sample is selected from readily available and
feasible units due to limitations in terms of time, money, and workforce (Biiyiikoztiirk et all.
2016) The selected schools were chosen considering their easy accessibility and ease of
carrying out applications. Thus, 1089 students studying in these schools constituted the research
sample. The distribution of the research sample according to the demographic variables used in
the study is shown in Table 1.

Table 1

Demographic Variables

Variable Variable f %

Gender Female 691 63.5
Male 398 36.5

Grade Level Grade 9 408 37.5
Grade 10 309 28.4
Grade 11 276 25.3
Grade 12 96 8.8

Family’s Monthly Income 1-2850 TL 380 34.9
2851-5000 TL 425 39.0
5001 TL and above 284 26.1

Have internet at home Yes 999 91.7
No 90 8.3

When the distribution of students participating in the study was examined, they were
distributed into females (691, 63.5%) and males (398, 26.5%) under the gender variable and
grade 9 (408, 37.5%), grade 10 (309, 28.4%), grade 11 (276, 25.3%), and grade 12 (96, 8.8%)
under the grade level. The monthly incomes of families were between 1-2850 TL (380, 34.9%),
2851-5000 TL (425, 39%), and 5001 TL and above (284, 26.1%). Most students had an internet
connection at home (999, 91.7%), but some did not (90, 8.3%).

2.3. Data Collection Tools

Research data were collected using the Key Competences Inventory for Secondary
Education Students developed by Karatepe (2022). The inventory consists of four different
scales developed to measure secondary school students’ levels of eight key competences. These
scales are Communication Skills Scale, Mathematical, Scientific, and Digital Competences
Scale, Learning to Learn Scale, and Cultural Awareness, Citizenship, and Entrepreneurship
Scale.

The following steps have been taken to ensure the validity and reliability of data
collection tools:

1. Scale items were written in accordance with the literature.

2. Expert opinions were sought, and some items were removed based on their
suggestions.

3. An Exploratory Factor Analysis study was conducted with 691 high school students.

4. Subsequently, a Confirmatory Factor Analysis study was conducted with 677 high
school students.
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The Communication Skills Scale is a 17-item Likert-type scale consisting of the
Communication in the Mother Tongue and Communication in Foreign Languages sub-
dimensions. The scale was mainly developed to measure the key competences of
communication in mother tongues and foreign languages in the secondary education curriculum.

The Mathematical, Scientific, and Digital Competences Scale was developed to measure
mathematical competences, among the key competences of secondary education, and basic
competences in science/technology and digital competences. These dimensions are Digital
Competence, Mathematical, Competence, and Scientific Competence. The scale consists of 20
5-point Likert-type items.

The Learning to Learn Scale was developed to measure secondary school students’ levels
of learning-to-learn competence. It consists of Self-Learning and Group-Learning sub-
dimensions. The scale consists of 26 five-point Likert-type items. Three items in the scale were
reverse-coded.

The Cultural Awareness, Citizenship, and Entrepreneurship Scale was developed to
determine the secondary school students’ levels of social and civic-related competences, taking
initiatives and entrepreneurship, and cultural awareness and expression competences within the
Eight Key Competences. The scale consists of three sub-dimensions, Citizenship,
Entrepreneurship, and Cultural Awareness and Expression. The interpretation of scores obtained
from the scales in terms of mean and total scores is given in Table 2.

Table 2
Evaluating the Obtainable Scores From the Scales

Scale Name Low Competence Moderate Competence High Competence

Communication Skills

Scale

Mathematical,

Scientific, and Digital
Competences Scale

Learning to Learn Scale

Cultural Awareness,
Citizenship, and
Entrepreneurship Scale

1.00-2.35
(Mean Score)
17-40

(Total Score)
1.00-2.25
(Mean Score)
20-45

(Total Score)
1.00-2.26
(Mean Score)
26-59

(Total Score)
1.00-2.30
(Mean Score)
23-53

(Total Score)

2.36-3.70
(Mean Score)
41-63

(Total Score)
2.26-3.75
(Mean Score)
46-75

(Total Score)
2.27-3.73
(Mean Score)
60-97

(Total Score)
2.31-3.65
(Mean Score)
54-84

(Total Score)

3.71-5.00
(Mean Score)
64-85

(Total Score)
3.76-5.00
(Mean Score)
76-100
(Total Score)
3.74-5.00
(Mean Score)
98-130
(Total Score)
3.66-5.00
(Mean Score)
85-115
(Total Score)

In Table 2, it can be said that as the scores obtained from the scale increase, students'

skills in key competencies also increase.

The competences measured by these scales are presented in Table 3.
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Table 3
Scales and the Competences the Measure

Scale Name Competences Measured

Communication Skills Scale e Communication in the mother tongue
e Communication in foreign languages
Mathematical, Scientific, and e Mathematical competence and main competences in
Digital Competences Scale science/ technology
Digital competence
Learning to Learn Scale Learning to learn
Cultural Awareness, Social and citizenship competences
Citizenship, and Taking initiatives and entrepreneurship

Entrepreneurship Scale e Cultural awareness and expression

Table 3 shows which scale measures which key competency.

2.4. Data Collection Process

Research data were collected from the sampled schools through online platforms in the
2020-2021 Spring semester. During the data collection, the schools selected by the researcher
were visited and interviews were conducted with school principals. After getting the school
principals’ permission and approval, and the link to the research questions was shared with
students through WhatsApp groups. The reason for collecting the research questions online is
that students were receiving distance education under pandemic conditions. The responses
obtained from students were transferred into the SPSS program.

2.5. Data Analysis

After the completion of the research data, 1116 data were transferred into SPSS. The
analyses were carried out using SPSS 23.0 Package Program. Before conducting the analyses,
the reverse-coded items were corrected, and mean scores of sub-dimensions and scales were
calculated. After that, normality analysis was applied to the data. Twenty-seven data with non-
normal distribution were removed, and the normality analysis was repeated. The normality
findings yielded by the second analysis are presented in Table 4.

Table 4

Normality Analysis Results

Scale Skewness Standard Z Kurtosis Standard Z

Error Skewness Error Kurtosis
Communication Skills .029 .074 .39 -.242 .148 -1.63
Scale
Mathematical, .031 .074 41 -.312 148 -2.10

Scientific, and Digital
Competences Scale

Learning to Learn -.010 .074 -.13 -.213 .148 -1.43
Scale
Cultural Awareness, -.084 .074 -1.13 -.318 .148 -2.14

Citizenship, and
Entrepreneurship
Scale
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Biiylikoztiirk (2019) notes that for the distribution to be considered normal, the z statistic
obtained by dividing the skewness coefficient by its standard error should be below 1.96. As a
result of the normality analysis, the z statistic obtained by dividing the skewness coefficients of
the scales by their standard errors indicated that the distribution is normal. In addition,
according to Biiytikoztiirk (2019), tests of difference should satisfy the following assumptions to
yield reliable results:

1- The measures or scores of dependent variables are of an interval or ratio scale, and the
mean of the two groups for comparison belongs to the same variable.

2- The measures of dependent variables are normal in both groups.

3- Samples whose mean scores are compared are unrelated.

4- The variances of dependent variables are equal for each sample.

In the light of these assumptions, when the scales used in the study were examined, it was
concluded that the scales were of equal interval scales, the applied measures showed a normal
distribution, the samples in which the mean scores were compared were independent of each
other, and the variances of the distributions of measures in dependent variables were
homogeneous. In this respect, t-test and one-way analysis of variance (ANOVA) were used as
tests of difference in the study. In addition, Cohen’s d statistics were calculated for t-test results,
and eta squared size was calculated for ANOVA results to show the effect size of the
differences yielded. Also, the LISREL program was used for Structural Equation Modeling to
reveal nonlinear relationships between variables.

FINDINGS

In this section, the study findings are given under sub-headings.
3.1. Findings Regarding the First Research Question

The mean scores and standard deviation values of secondary school students from scales
and sub-dimensions are shown in Table 5.

Table 5

Mean Scores and Standard Deviation Values of Scales and Their Sub-Dimensions

n X SD

1. Mean Score of the Communication Skills Scale 1089 3.67 .56

Mean Score of the Communication in the Mother Tongue 1089 4.07 .52
Dimension

Mean Score of the Communication in Foreign Languages 1089 3.27 .86
Dimension

2. Mean Score of the Mathematical, Scientific, and Digital Competences 1089 3.95 .50
Scale

Mean Score of the Digital Competence Dimension 1089 413 54
Mean Score of the Mathematical Competence Dimension 1089 3.77 .71
Mean Score of the Scientific Competence Dimension 1089 3.96 .60
3. Mean Score of the Learning to Learn Scale 1089 391 53
Mean Score of the Self-Learning Dimension 1089 4.00 .59
Mean Score of the Group-Learning Dimension 1089 3.82 .67
4. Mean Score of the Cultural Awareness, Citizenship, and 1089 4.05 .52
Entrepreneurship Scale
Mean Score of the Citizenship Dimension 1089 436 .52
Mean Score of the Entrepreneurship Dimension 1089 412 .61
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Mean Score of the Cultural Awareness and Expression 1089 3.69 .81

As seen in Table 5, the mean score obtained by secondary school students from the
Communication Skills Scale was (x= 3.67). Accordingly, the communication skills of
secondary school students were at a moderate range of competence. However, the mean score of
the Communication in the Mother Tongue and Communication in Foreign Languages
dimensions were (X = 4.07) and (X = 4.07), respectively. These findings indicated that secondary
school students had high communication competences in their mother tongue but had moderate
communication competence in foreign languages.

Further, the mean score of secondary school students from the Mathematical, Scientific,
and Digital Competences Scale indicated a high competence level (x = 3.95). Considering the
sub-dimensions of the scale, they had high competences in Digital (x = 4.13), Mathematical (x =
3.77), and Scientific (X = 3.96) Competence dimensions.

The secondary school students had high competence (X = 3.91) considering the overall
score they obtained from the Learning to Learn Scale. Also, they had high competences in Self-
Learning (x = 4.00) and Group-Leaning (x = 3.82) dimensions of the scale.

The secondary school students had a high level of competence considering the score they
obtained from the Cultural Awareness, Citizenship, and Entrepreneurship Scale (X = 4.05).
Similarly, they had high competences in Citizenship (X = 4.36), Entrepreneurship (x = 4.12),
and Cultural Awareness and Expression (X = 3.69) dimensions of the scale.

The results of the analyses conducted to determine whether the scores obtained by
secondary school students from the scales differ by gender, grade level, family income, and
internet access possibilities are presented below.

Table 6

Results of the t-test Applied to Scores Obtained From the Scales According to Gender

Dimensions Gender n X SD df t p Cohen’s

d
Communication Skills  Female 691 4.10 bS50 1087 2551 .011 0.17
Scale Male 398 4.01 54

Mathematical, Scientific, Female 691  3.93 .50 1087 -1.739 .082 -

gr;glg)lgltal Competences Male 398 3.99 51

Learning to Learn Scale Female 691 3.95 .53 1087 2975 .003 0.20
Male 398 3.84 54

Cultural Awareness, Female 691 4.14 49 1087 7.164 000 0.44

Citizenship, and

Entrepreneurship Scale ~ Male 398 391 .55

As seen in Table 6, the gender variable led to significant differences in three scales,
whereas it did not lead to a significant difference in one scale. There were significant
differences in Communication Skills and Cultural Awareness, Citizenship, and
Entrepreneurship scales, favoring female students. The effect size of the difference was small
for the Communication Skills Scale and the Learning to Learn Scale, and moderate for the
Cultural Awareness, Citizenship, and Entrepreneurship Scale. The gender variable did not lead
to a significant difference in the Mathematical, Scientific, and Digital Competences Scale.
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The results of the ANOVA conducted to measure whether the grade level of students led
to a significant difference in scores obtained from the scales are presented in Table 7.

Table 7

Results of ANOVA Applied to Scores Obtained from the Scales According to the Grade Level

Grade n x df F p Significant
Level Difference
Communication Grade9 408 374 3- 1.147 013 o« Grade 9 >
Skills Scale Grade 309 3.62 1085 Grade 10
10 . Grade 9 >
Grade 276  3.64 Grade 11
11
Grade 96 3.62
12
Mathematical, Grade9 408 4.00 2.066 .103
Scientific, and Grade 309 3.92
Digital 10
Competences Scale  Grade 276 3.93
11
Grade 96 3.93
12
Learning to Learn Grade9 408 3.96 1.703  .165
Scale Grade 309 3.89
10
Grade 276  3.87
11
Grade 96 3.87
12
Cultural Awareness, Grade9 408 4.07 .709 547
Citizenship, and Grade 309 4.05
Entrepreneurship 10
Scale Grade 276  4.02
11
Grade 96 4.11
12

As Table 7 indicates, grade level led to a significant difference only in the
Communication Skills Scale. In the Communication Skills Scale, the 9"-grade students’ scores
were significantly higher than those of the 10" and 11™-grade students. As a result of calculating
the eta square (n?) value to measure the effect size of the difference, the effect size (n? = 0.013)
was found to be weak. Grade level did not lead to a significant difference in other scales.

The results of the ANOVA conducted to measure whether the income level of students’
families led to a significant difference are presented in Table 8.
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Table 8

Results of ANOVA Applied to Scores Obtained from the Scales According to the Family Income
Level

Family N X df F p Significant
Income Difference
Level
Communication 1-2850 TL 380 352 2- 30.306 .000 5001 TL and
Skills Scale 1086 above — 2851-5000
2851-5000 425 3.68 TL
TL . 5001 TL and
5001 TL 284  3.86 above > 1-2850 TL
and above ° 2851-5000
TL > 1-2850 TL
Mathematical, 1-2850 TL 380 3.81 39.640 .000 5001 TL and
Scientific, and above > 2851-5000
Digital 2851-5000 425 3.95 TL
Competences TL . 5001 TL and
Scale 5001 TL 284 4.16 above > 1-2850 TL
and above ° 2851-5000
TL > 1-2850 TL
Learning to 1-2850 TL 380 3.85 7.230 001 o 5001 TL and
Learn Scale above > 2851-5000
2851-5000 425 3.90 TL
TL . 5001 TL and
5001 TL 284  4.01 above > 1-2850 TL
and above
Cultural 1-2850 TL 380 4.01 2.491 .083

Awareness,
Citizenship, and ~ 2851-5000 425  4.07

Entrepreneurship  TL
Scale 5001 TL 284 410

and above

As seen in Table 8, the income level of students’ families caused significant differences
in scores obtained from three scales. Significant differences were found in favor of students
with higher family income in the Communication Skills Scale, Mathematical, Scientific, and
Digital Competences Scale, and Learning to Learn Scale. According to the eta square (n?)
values calculated to measure the effect size of the differences yielded, the effect size was weak
for the Communication Skills Scale (n? = 0.053), moderate for the Mathematical, Scientific, and
Digital Competences Scale (n? = 0.068), and weak for the Learning to Learn Scale (n? = 0.013).
However, the family income did not yield a significant difference in the Cultural Awareness,
Citizenship, and Entrepreneurship Scale.

The results of the t-tests conducted to measure whether the secondary school students
having internet access at home caused a significant difference in the scores they obtained from
the scales are presented in Table 9.
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Table 9

Results of t-tests Applied to Scores Obtained from the Scales According to the Variable of
Internet Access at Home

Dimensions Internet n X SD df t p Cohen’s d
Access at
Home

Communication Skills  Yes 999 3.69 .56 1087 4.043 .000 0.45

Scale No 90 3.44 .53

Mathematical, Scientific, Yes 999 3.97 .50 1087 4.025 .000 0.46

and Digital Competences 90 3.75 45

Scale

Learning to Learn Scale Yes 999 3.92 53 1087 2.329 .020 0.26
No 90 3.78 54

Cultural Awareness, Yes 999 4.06 .52 1087 1472 141

Citizenship, and No 90 3.98 52

Entrepreneurship Scale

As can be examined in Table 9, it was found that the scores obtained by secondary school
students with internet access at home from the Communication Skills Scale, Mathematical,
Scientific, and Digital Competence Scale, and Learning to Learn Scale were significantly higher
than the scores obtained by students with no internet access at home. Having internet access at
home led to significant differences in the three scales. The difference effect size was moderate
for the Communication Skills Scale and Mathematical, Scientific, and Digital Competences
Scale, and weak for the Learning to Learn scale.

3.2. Relationships between the Scores Obtained from the Scales

The findings regarding the relationships between the scores of secondary school students
from the scales are presented in Table 10.

Table 10

Relationship Between the Scores Obtained from Scales

1 2 3 4
1. Communication Skills Scale 1
2. Mathematical, Scientific, and Digital Competences 57k ]
Scale '
3. Learning to Learn Scale A48**  59** ]

4. Cultural Awareness, Citizenship, and

*%* ** *k
Entrepreneurship Scale 50 54 64 1

As seen in Table 10, there were moderate positive relationships between the
Communication Skills Scale and Mathematical, Scientific, and Digital Competences Scale (r =
.57), Learning to Learn Scale (r = .48), and Cultural Awareness, Citizenship, and
Entrepreneurship Scale (r = .50). There were moderate positive relationships between the
Mathematical, Scientific, and Digital Competences Scale and Learning to Learn Scale (r = .59)
and Cultural Awareness, Citizenship, and Entrepreneurship Scale (r = .54). Likewise, there was
a moderate positive relationship between the Learning to Learn Scale and Cultural Awareness,
Citizenship, and Entrepreneurship Scale (r = .64).
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3.3. Relationships between the Scores Obtained from the Sub-Dimensions

The findings regarding the relationships between the scores obtained by secondary school
students from the sub-dimensions of the scales are presented in Table 11.

Table 11

Relationships Between the Scores Obtained from the Sub-Dimensions of the Scales

1 2 3 4 5 6 7 8 9 10

1.
Communication
in the Mother
Tongue

2.
Communication
in Foreign
Languages

3. Digital
Competence
4. Mathematical
Competence
5. Scientific Eowk  3gkk  AQRk  AQR 1
Competence ' ‘ ‘ ‘

6. Self-Learning  .52** .28** 44** A5** 48** 1

7. Group— *%k *%k *%k Kk Kk Kk
Learning 42 22 37 .35 37 44 1
8. Citizenship b2**x  28**  50**  32**  KO**  AT7**  40** 1
O . Ba4Fx P3F* ABFE A2FR AQFF G2**F ATF* 6l** 1
Entrepreneurship

10. Cultural

Awareness and A2x* Q%% Q3F* 15*F* 33F* 33 38F*F 41+ 41F* ]
Expression

28** 1

AL**F 3T** 1

A4x* TR 47 1

As indicated Table 11, there were positive relationships between the Communication
Skills Scale Sub-dimension of Communication in the Mother Tongue and Digital Competence
(r = .41), Mathematic Competence (r = .44), Scientific Competence (r = .52), Self-Learning (r
=.52), Group-Learning (r = .42), Citizenship (r = .52), Entrepreneurship (r = .54), and Cultural
Awareness and Expression (r = .42). Similarly, there were positive relationships between
Communication in Foreign Languages and Digital Competence (r = .37), Mathematical
Competence (r = .27), Scientific Competence (r = .36), Self-Learning (r = .28), Group-Learning
(r = .22), Citizenship (r = .28), Entrepreneurship (r = .23), and Cultural Awareness and
Expression (r = .22). When the sub-dimensions of the Mathematical, Scientific, and Digital
Competences Scale were examined, there were positive relationships between Digital
Competence (r = .44), Group-Learning (r = .37), Citizenship (r = .50), Entrepreneurship (r =
43), and Cultural Awareness and Expression (r = .23). Also, there positive relationships
between Mathematical Competence and Self-Learning (r = .42), Group-Learning (r = .35),
Citizenship (r = .32), Entrepreneurship (r = .42), and Cultural Awareness and Expression (r =
.15). Similarly, there were positive relationships between Scientific Competence and Self-
Learning (r = .48), Group-Learning (r = .37), Citizenship (r = .50), and Cultural Awareness and
Expression (r =.33).

In sub-dimensions of the Learning to Learn Scale, there were positive relationships
between Self-Learning and Citizenship (r = .47), Entrepreneurship (r = .62), and Cultural
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Awareness and Expression (r = .33). As such, there were positive relationships between Group-
Learning and Citizenship (r = .40), Entrepreneurship (r = .47), and Cultural Awareness and
Expression (r = .38).

3.4. Findings Regarding the Third Research Questions

In order to establish the Structural Equation Modeling, the relationships between the sub-
dimensions of the scales were examined. Hypotheses were established and tested for
exploratory relationship models between variables with a correlation of .50 or more. As a result
of these tests, four hypotheses were rejected and three were confirmed. The hypotheses that
could not be confirmed are as follows:

1. There is an equation model between Mathematical Competence, Self-Learning, and
Communication Skills in the Mother Tongue.

2. There is an equation model between Communication Skills in the Mother Tongue,
Scientific Competence, and Citizenship.

3. There is an equation model between Citizenship, Entrepreneurship, and
Communication Skills in the Mother Tongue.

4. There is an equation model between Citizenship, Entrepreneurship, and Digital
Competence.

Three models confirmed against the hypotheses that could not be confirmed were
reported. The findings regarding the confirmed models are as follows:

Hypothesis 1: There is an equation model between Communication Skills in the Mother
Tongue, Scientific Competence, and Self-Learning.

Figure 1

Model Estimates and t-Values
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*(Bilimsel is Scientific Competence, kkendine is Self-Learning and anadil is Mother
Tongue)
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Table 12
Model 1 Fit Indices

Perfect Fit Acceptable Fit  Resultant Value Conclusion
x2/df < 2 = perfect fit <5=acceptable 1660.59/393 = Acceptable Fit
fit 4.22

RMSEA <0.05 perfect fit <0.07 good fit 0.069 Good Fit

NFI > 0.95 perfect fit >0.90 good fit 0.95 Perfect Fit
NNFI > 0.95 perfect fit >0.90 good fit 0.96 Perfect Fit
CFlI > 0.95 perfect fit > 0.90 good fit 0.96 Perfect Fit

IFI 0.95 <IFI<1.00 0.90 <IFI<1.00 0.96 Perfect Fit
RMR < 0.05 perfect fit <0.08 good fit 0.034 Perfect Fit
GFlI > 0.95 perfect fit >0.90 good fit 0.88 Acceptable Fit

When Model 1 fit indices were examined and the path diagram was explored from a
structural modeling perspective, Scientific Competence and Self-Learning yielded moderate
path coefficients for explaining Communication Skills in the Mother Tongue. In other words,
Scientific Competence and Self-Learning positively predicted Communication in the Mother
Tongue. Self-Learning and Scientific Competence explained Communication in the Mother
Tongue at 0.42 and 0.39 levels, respectively. The t-values for this model were significant at a
0.01 level, as the parameter values exceeded 2.56. In addition, the model established in line with
the theoretical construct and fit indices were confirmed. The standardized values related to the
model are given in Table 12, where x2 = 1660.59 and df = 393. By proportioning these values to
each other, the x*/df ratio was found to be 4.22. When the model was evaluated according to the
x3/df (x?/df = 1660.59/393 = 4.22) ratio, there was a good fit considering the results obtained.
The RMSEA value for this model was 0.069, whereas the other fit values were NFI = 0.95,
NNFI =0.96, CFI = 0.96, IFI = 0.96, RMR = 0.034, and GFI = 0.88.

As a result of the findings, it is seen that the relationships between Communication Skills
in Mother Tongue, Self-Learning, and Scientific Competence are statistically significant, and
that Hypothesis 1 is confirmed. Accordingly, the regression equation of the established model
could be created as follows:

Communication in the Mother Tongue = 0.42 Self-Learning + 0.39 Scientific Skills.

Hypothesis 2: There is an equation model between Self-Learning, Communication in the
Mother Tongue, and Entrepreneurship.

Figure 2

Model Estimates and t-Values

7 -~ 7~
- 2 €.35
\ 0.55 \ 1i1.81
- @ -

*(Girisim is Entrepreneurship, kkendine is Self-Learning and anadil is Mother Tongue)
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Table 13
Model 2 Fit Indices

Perfect Fit Acceptable Fit  Resultant Value Conclusion

x?/df <2 = perfect fit <5=acceptable  1933.14/394 = Acceptable Fit
fit 4.90

RMSEA < 0.05 perfect fit <0.07 good fit 0.069 Good Fit

NFI > 0.95 perfect fit >0.90 good fit 0.96 Perfect Fit

NNFI > 0.95 perfect fit >0.90 good fit 0.97 Perfect Fit

CFlI > 0.95 perfect fit >0.90 good fit 0.97 Perfect Fit

IFI 0.95 <IFI<1.00 0.90<IFI< 0.97 Perfect Fit
1.00

RMR < 0.05 perfect fit <0.08 good fit 0.029 Perfect Fit

GFI > (.95 perfect fit >0.90 good fit 0.88 Acceptable Fit

When Model 2 fit indices were examined and the path diagram was inspected from a
structural modeling perspective, Communication in the Mother Tongue and Entrepreneurship
yielded moderate path coefficients for explaining Self-Learning. In other words,
Communication in the Mother Tongue and Entrepreneurship positively predicted Self-Learning.
Entrepreneurship and Communication in the Mother Tongue explained Self-Learning at 0.55
and 0.25 levels, respectively. The t-values for this model were significant at a 0.01 level, as the
parameter values exceeded 2.56. In addition, the model established in line with the theoretical
structure and fit indices were confirmed. The standardized values related to the model are given
in Table 13, where x2 = 1933.14 and df = 394. After these values were proportioned to each
other, the x?/df ratio was found to be 4.90. When the model was evaluated according to the x?/df
(x¥/df = 1933.14/394 = 4.90) ratio, the results showed that there was a good fit. The RMSEA
value for this model was 0.069, whereas the other fit values were NFI = 0.96, NNFI = 0.97, CFI
=0.97, IF1 = 0.97, RMR = 0.029, and GFI = 0.88.

As a result, the findings showed that there are statistically significant relationships
between Self-Learning, Communication Skills in the Mother Tongue, and Entrepreneurship and
that Hypothesis 2 is confirmed. Accordingly, the regression equation of the established model
can be created as in the following:

Self-Learning = 0.55 Entrepreneurship + 0.25 Communication Skills in the Mother
Tongue.

Hypothesis 3: There is an equation model between Entrepreneurship, Self-Learning, and
Citizenship.
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Figure 3

Model Estimates and t-Values

*(Girisim is Entrepreneurship, kkendine is Self-Learning and vatandas is Citizenship)

Table 14
Model 3 Fit Indices

Perfect Fit Acceptable Fit  Resultant Value  Conclusion
x?/df < 2 = perfect fit <5=acceptable 1933.14/394 =4.90 Acceptable Fit
fit

RMSEA < 0.05 perfect fit <0.07 good fit 0.070 Good Fit

NFI > 0.95 perfect fit >0.90 good fit 0.96 Perfect Fit
NNFI > 0.95 perfect fit >0.90 good fit 0.96 Perfect Fit
CFI > 0.95 perfect fit >0.90 good fit 0.97 Perfect Fit

IFI > 0.95 perfect fit >0.90 good fit 0.97 Perfect Fit
RMR < 0.05 perfect fit <0.08 good fit 0.028 Perfect Fit
GFlI > (.95 perfect fit >0.90 good fit 0.88 Acceptable Fit

When Model 3 fit indices were examined and the path diagram was explored from a
structural modeling perspective, Self-Learning and Citizenship yielded moderate path
coefficients for explaining Entrepreneurship. In other words, Self-Learning and Citizenship
positively  predicted Entrepreneurship.  Self-Learning and  Citizenship  explained
Entrepreneurship at 0.46 and 0.42 levels, respectively. The t-values for this model were
significant at a 0.01 level, as the parameter values exceeded 2.56. In addition, the model
established in line with the theoretical structure and fit indices were confirmed. The
standardized values related to the model are given in Table 14, where x> = 1845.71 and df = 379.
Once these values were proportioned to each other, the x%/df ratio was found to be 4.86. When
the model was evaluated according to the x?/df (x¥/df = 1845.71/379 = 4.86) ratio, the results
indicated a good fit. The RMSEA value for this model was 0.070, whereas the other fit values
were NFI =0.96, NNFI =0.97, CFI = 0.97, IFI = 0.97, RMR = 0.028, and GFI = 0.88.

As a result, the findings indicated that there are statistically significant relationships
between Entrepreneurship, Self-Learning, and Citizenship and that the Hypothesis 3 is
confirmed. Accordingly, the regression equation of the established model can be created as in
the following:

Entrepreneurship = 0.46 Self-Learning + 0.42 Citizenship
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DISCUSSION AND CONCLUSION
4.1. Discussion regarding the first research question

When the secondary school students’ scores from the scales were examined, the scores
obtained from the Communication Skills Scale indicated a moderate competence level.
However, the scores from the Mathematical, Scientific, and Digital Competences Scale,
Learning to Learn Scale, and Cultural Awareness, Citizenship, and Entrepreneurship Scale
indicated high competence levels. In this respect, one could argue that secondary school
students’ levels of the Eight Key Competences of the Turkish Qualifications Framework are at
medium and high levels.

When the relevant studies were examined, Topcu (2019) found that secondary school
students frequently used their communication skills. Similarly, Goksel, Caz, Yazici, and Pala
(2016) stated that secondary school students highly employ their communication skills. Sagay
(2013) concluded that the communication levels of secondary school students were above
average. GOlonii and Karci (2010) found that the communication skills of students studying at
a communication vocational high school were high. Gaskar and Ozayaziciglu (2014)
concluded that the communication skills of students receiving education at a health vocational
high school were above the average. When the relevant studies conducted abroad were
examined, generally, they were experimental studies. Several studies report that the
communication skills of secondary school students increased through various activities (Kim
& Kim, 2016; Mardikawati & Mundilarto, 2020; Khadzir, 2020). However, few studies have
studied the communication skills of secondary school students from a descriptive perspective.
Fujisawa (2021) measured the secondary school students’ communication skills and concluded
that they scored high on the “assertion” and “deliberation” dimensions of the measurement
tool. Hanicza, Putri, and Harmani (2019) measured the communication skills of secondary
school students high. Pratama, Cahyono, and Aggraito (2019) also found that secondary school
students had high communication skills. In contrast, Pratama and Astuti (2019) concluded that
the communication skills of secondary school students were mostly at moderate and poor
levels. From this perspective, the communication skills of secondary school students are
generally high. Accordingly, the findings of studies on the communication skills of secondary
school students coincide with the findings of this study.

When studies conducted regarding the Mathematical, Scientific, and Digital
Competences Scale were examined, various studies were found on the digital skills of
secondary school students. Similar to this study, many domestic studies (Arik & Kiyici, 2019;
Baggecik, 2021; Dénmez, 2019; Kaya, 2020; Oztiirk, 2020; Talan & Aktiirk, 2021) concluded
that the digital skills of secondary school students were high. As such, studies conducted
abroad (Delita et al., 2022; Laudato & Punzalan, 2021; Patmanthara & Hidayat, 2018; Wilson,
Briere, & Nahachewsky (2015) have also found the digital skills of secondary school students
high. By contrast, Purnamasari et al. (2021) found that the digital skills of secondary school
students were at a moderate level, whereas Perdana et al. (2019), Laxman (2020), and Gui and
Argentin (2011) found that these students were poor in such skills. Studies measuring students’
mathematical thinking skills found that secondary school students were good at mathematical
thinking (Akcakin & Kaya, 2020; Arslan & Yildiz, 2010; Gol, 2017; Kocaman, 2017).
Similarly, studies conducted abroad reported that secondary school students had high
mathematical thinking skills (Cortez, Cuevaz, & Castillo, 2019; Gine, 2010; Lutfiyya, 1998;
Mashagbah, 2017; Mustafa, Sari, & Baharullah, 2019; van Velzen, 2016). Lastly, various
studies have measured secondary school students’ scientific thinking skills. In their studies,
Aydin (2013), Demirtas (2011), Dénmez (2007), Giindiiz and Dogan (2021), Karatas et al.
(2018), Kosece (2020), and S1vgin (2019) found that the scientific thinking skills of secondary
school students were above the average and at a high level. In studies conducted abroad,
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Aryungga, Agnafia, and Fanani (2021) concluded that secondary school students were in a
concrete operations period. Asmoro, Suciati, and Prayitno (2018) stated that the scientific
thinking levels of secondary school students were low. There are also studies in which
scientific thinking skills were increased (Yang, 2004; Jarecki, 2017). When the results of this
study are compared with other results, it can be stated that the scientific thinking skills of
secondary school students are generally high. When the findings in the literature and the
findings of this study are examined, one could say that the results coincide with each other.

An examination of secondary school students’ scores from the Learning to Learn Scale
and its sub-dimensions indicated that their scores were high. When the relevant studies are
examined, Argon, Celik Yilmaz, and Ismetoglu (2016) found that secondary school students’
lifelong learning levels were at moderate and close to very high levels. Asilogullari (2020)
concluded that the lifelong learning levels of secondary school students were at moderate
levels. Similarly, Giizel (2017) also reported that students’ lifelong learning levels were at
moderate levels. Matvieieva et al. (2019) found that the lifelong learning levels of secondary
school students were at a moderate level. Also, Pesen and Epgecen (2017) stated that the
lifelong learning levels of secondary school students were at moderate levels. Arseven (2020)
found that secondary school students’ self-regulatory learning skills were high. Karahan
(2012) concluded that the self-regulatory learning skills of students studying in a science high
school were at a high level. Ulusoy (2016) found that the secondary school students’ self-
directed learning scores were at a good level. Ceylaner (2016) reported that the self-directed
learning levels of secondary school students were at moderate levels in pretests administered
before the experimental procedure. The results of this study seem consistent with studies in the
literature. It could be argued that secondary school students had a moderate and good level of
competence in self-learning processes. However, no study measuring the views, attitudes, and
behaviors of secondary school students toward group learning activities was found in the
literature. Existing studies are experimental research studies, measuring the effect of group
activities on different variables. In this respect, this is the first study in which students evaluate
themselves on group learning skills.

An examination of the literature on topics measured by the Cultural Awareness,
Citizenship, and Entrepreneurship Scale and its sub-dimensions indicated that various studies
have examined secondary school students’ citizenship and democratic attitudes related to
citizenship. Supporting the findings of this study, Akan (2011) determined that the democracy
awareness of secondary school students was high. Diker (2012) found that secondary school
students had a high level of democratic behavior. Doganay and Sar1 (2009) stated that the
citizenship perceptions of secondary school students were at a traditional level. Kartol (2019)
concluded that secondary school students had a high level of democratic citizen attitude. Kiling
and Dere (2013) stated that secondary school students had a high level of good citizenship
characteristics. By contrast, igen (2017) stated that secondary school students had a poor sense
of citizenship. In general, secondary school students’ attitudes toward the concepts of
democracy and citizenship are high and consistent with the findings of this study.

The literature review we conducted on the entrepreneurship skills of secondary school
students indicated that several studies report findings similar to the results of this study. Akyiiz
et al. (2006) determined that the entrepreneurship levels of high school students were above
the average. Altinel (2016) stated that the entrepreneurship characteristics of students studying
in tourism vocational high schools were at a high level. Kahraman (2021) concluded that
female students in secondary education had a high level of entrepreneurship and innovation
skills. Tahir and Hasan (2018) found that the entrepreneurial characteristics of secondary
school students were at a high level. In addition, Altintop (2015), Kurnaz (2017), Erath Sirin,
Ozorug, and Kog (2020), and Ulucan (2015) concluded that the entrepreneurship skills of
secondary school students were at a moderate level. From this perspective, one could say that
the entrepreneurial skills of secondary school students are generally at high and moderate
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levels. The number of studies on secondary school students’ cultural awareness and expression
skills accessed during the literature review is very limited. These studies measure students’
expression of their emotions. Atay (2018) and Isleroglu (2012) found that secondary school
students’ abilities to express their emotions were above average. Karakas (2019) claims that
students given a painting education can express their feelings and thoughts more freely. There
is a need for new studies in the literature on the subject.

4.2. Discussion regarding the second research gquestion

The second research question of the study was “Are there relationships between the
scores obtained by secondary school students from the scales and their sub-dimensions?” This
section included discussions and interpretations regarding the research question.

Considering the relationship between the secondary school students’ scores from the
scales used in the research, it was concluded that all four scales had moderate positive
relationships with each other. A similar result was observed when the relationships between
the sub-dimensions of the scales were examined. All sub-dimensions were positively related to
each other. Some relationships were significant at a moderate and some at a weak level. The
reason for this situation is that the Eight Key Competences measured in this research are
related to each other. Students who have one of these key competences are expected to have
the others at a certain level. As discussed before, the 215 Century Skills comprising the general
context of this research are also a whole of interlinked skills. One cannot think that the student
with a skill should not have other skills at all. All competences and skills are interrelated.

When some relevant studies were examined, various variables were associated with
communication skills. Sert (2000) found that there were moderate positive relationships
between the language proficiencies of students and their academic achievement levels. Ergiin
et al. (2004) determined a moderate positive relationship between the language achievement of
students and their physics achievement. Degirmenci (2005) stated that there was a moderate
positive relationship between foreign language effectiveness and metacognitive strategy use.
Cakmak and Kiiciik (2015) reported that there was a positive high relationship between
communication skills and the school success of students. Also, Tasdemir (2018) found a
positive and moderate relationship between students” communication skills and self-efficacy.
However, Alkaya (2004) found that communication skills and empathy were uncorrelated.
Likewise, Kuscu (2021) concluded that there was no relationship between communication
skills and athlete self-efficacy. Abakay (2013), on the other hand, stated that there was a strong
negative relationship between communication skills and submissive behaviors. Accordingly, it
is possible to say that communication skills are positively related to many positive variables.
Therefore, as students’ communication skills increase, their state of having different skills will
also increase.

Various findings were obtained when the relationships between the secondary school
students’ scores from the Mathematical, Scientific, and Digital Competences Scale sub-
dimensions and other knowledge and skills were examined. Regarding scientific thinking
skills, Ertek (2014) found a weak positive relationship between scientific process skills and
problem-solving skills. Filiz (2013) found a moderate positive relationship between scientific
creativity and chemistry achievement. Cal (2015) reported a weak positive relationship
between scientific competence and general ability. Further, Topkara (2010) stated that there
was a moderate positive relationship between scientific process skills and attitudes toward the
physic course. Demirtas (2006) determined a moderate positive relationship between scientific
thinking abilities and course achievement. Particularly, positive relationships were found
between scientific thinking skills and science. In this respect, it could be argued that students
will be more successful in science if their scientific thinking skills are improved.

Considering the relationships between the skills related to mathematical competence and
other variables, many studies have found positive relationships with different variables.
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Kocaman (2017) found a weak positive relationship between mathematical thinking and
attitude toward mathematics. Bas (2019) reported that there were moderate positive
relationships between the higher-order thinking, reasoning, mathematical thinking, and
problem-solving variables. Kocaman Udiim (2021) concluded that there was a moderate
positive relationship between mathematical problem-solving skills and logical thinking.
However, Kurt (2019) concluded that there was a moderate negative relationship between
attitude toward mathematics and school burnout. In this respect, one could argue that
developing students’ mathematical skills enables the development of the desired behaviors in
students and prevents undesired behaviors.

Studies examining the relationship between students’ digital skills and different
variables have found moderate positive relationships between digital skills and information
security (Donmez, 2019), between digital literacy and digital citizenship (Kaya, 2020), and
between digital literacy and information security awareness (Talan & Aktiirk, 2019). Although
not directly focusing on this topic, this study also revealed the concept of digital addiction as a
side effect of using digital tools. The concept of digital addiction is seen as digital game
addiction, especially in secondary school students. Various studies on this subject have
revealed that digital game addiction is associated with various negative variables. Karabulut
(2019) found a moderate positive relationship between secondary school students’ digital
game addiction and their tendency to violence. Yonet (2018) noted that there was a weak
negative relationship between digital game addiction and quality of life. Terlemez (2019)
found a moderate positive relationship between social anxiety and digital game addiction.
Kilig (2019) concluded that there was a moderate negative relationship between digital game
addiction and empathy, and a moderate positive relationship between digital game addiction
and bullying cognitions in adolescents. Dursun and Eraslan Capan (2018) found that there was
a weak negative relationship between digital game addiction and the need for autonomy and
need for relationships. From this perspective, it is clear that providing digital skills to
secondary school students is of primary importance in today’s world. Along with the pandemic
process, it has become clear that digital skills are now an indispensable part of life. It is
obvious that students who cannot acquire these skills will experience great problems in the
future. On the other hand, when teaching students digital skills, one should also be sensitive to
digital addiction. The fact that digital addiction and especially digital game addiction is
associated with various negative characteristics takes this issue to a sensitive point.

There is a paucity of research studies examining the relationships between secondary
school students’ scores for variables related to learning to learn skills and other variables.
Studies on these skills were mostly conducted under experimental research designs, measuring
the extent to which they affected different variables. Considering studies examining the
relationship between variables, Asilogullar1 (2020) found moderate positive relationships
between lifelong learning tendencies, the meaning of life, and goals. Kiling and Uzun (2020)
determined that there was a moderate positive relationship between lifelong learning tendency
and the meaning of life. However, Argon et al. (2016) concluded that there was a weak
positive relationship between lifelong learning tendency and career adaptability. In a time of
transition from the information society to the industry 4.0 society and beyond, it is of primary
significance for individuals to acquire learning-to-learn skills in a constantly changing and
transforming world. It will be challenging for individuals who cannot learn new information,
develop, and update themselves in any field to take part in the future world. In this respect, it is
necessary to provide all students with learning-to-learn skills in a good way and to increase the
number of scientific studies on the subject.

The study determined that the secondary school students’ Cultural Awareness,
Citizenship, and Entrepreneurship Scale and its sub-dimensions are related to other variables.
The literature review carried out in this regard indicated that entrepreneurship skills have been
studied with different groups in many different disciplines. Theoretically and practically, they
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have been associated with different variables such as innovation, development, competition,
social skills, social capital, performance, leadership, self-efficacy, and communication. On the
other hand, few studies were found in relation to the entrepreneurship skills of secondary
school students. Ghasemi et al. (2011) found weak positive relationships between
entrepreneurship, creativity, and achievement motivation. Godsey and Sebora (2010) also
stated that there were moderate positive relationships between entrepreneurial intention,
entrepreneurial will, and practicability. In general, entrepreneurship, which is an important
topic from individual and social perspectives, is not studied sufficiently at the secondary
education level. While studies conducted in different disciplines generally work with adults,
the subject of entrepreneurship is generally addressed from a descriptive perspective in studies
conducted in education. As seen in this study and studies conducted in different disciplines,
entrepreneurship skills are related to different skills. At a time when personality development
is taking shape and individuals are starting to think about what professions they will do in the
future, it is important to scientifically study the characteristics of entrepreneurship and reveal
their relations with different variables. Accordingly, content-organizing activities should be
carried out to help gain entrepreneurship skills. The secondary school students’ acquiring
entrepreneurial skills not instinctively but through an academic discipline will pave the way
for them to implement the ideas they want to develop in the future in a healthier way. This will
be beneficial from both an individual and social perspective.

When the studies on secondary school students’ citizenship skills and their democratic
attitudes toward these skills were examined, only one study was found. Demirbilek and Kirbag
(2021) concluded that there was a moderate positive relationship between basic democratic
values and critical thinking dispositions. In addition, citizenship and democratic attitudes in
different disciplines were associated with concepts such as development, education level,
economic development, life satisfaction, gender equality, and social capital that will take
individuals and society forward. This study revealed that secondary school students’ attitudes
toward citizenship were high. Therefore, they could be expected to show high attitudes and
skills in other concepts that may be related. However, the insufficiency of studies in this regard
prevents making a sound interpretation. Secondary school students need to to acquire positive
attitudes towards citizenship and democracy in the period when they gain personality
development. From this perspective, although students consider themselves at an adequate
level in these skills, it is important to organize the course contents and practices in such a way
that these skills can be acquired more effectively and permanently. In addition, the variables
related to the topic should be investigated and these concepts should be taken into
consideration and introduced to students as much as possible.

There were very few studies that examined secondary school students’ Cultural
Awareness and Expression skills and concepts related to these skills. Isleroglu (2012) stated
that tendencies to express emotions had a weak positive correlation with subjective well-being
and self-esteem, and a moderate positive relationship with social competence expectation.
Tilim (2019), on the other hand, concluded that there was a weak positive relationship between
tendencies to express emotions and protection from substance addiction. Students need to be
able to express themselves during the periods when they experience puberty problems most
intensely in terms of both coping with these problems and growing up as healthy individuals.
Individuals who cannot express themselves may exhibit negative behaviors and thus harm
themselves. In order to prevent these situations, opportunities should be provided for
adolescent students to express themselves appropriately.

4.3. Discussion regarding the third research question

The third research question of the study was “What is the Structural Equation Model
created using the scores obtained by secondary school students from four scales and their sub-
dimensions?” This section includes discussions and interpretations regarding the research
question.
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Three models have been confirmed in the Structural Equation Model established with
the sub-scores from the scales. The first equation consisting of these models has been created
as “Communication Skills in the Mother Tongue = 0.42 Self-Learning + 0.39 Scientific
Skills”. This result shows that communication skills in the mother tongue can be explained by
scientific skills and self-learning skills. Communication skills in the mother tongue correlated
with self-learning, establishing a structural equation model. This finding could be interpreted
that these two variables influence each other positively. It could be argued that individuals
who can manage their learning can transfer their acquired skills to communication skills.
Similarly, communication skills in the mother tongue and scientific skills may have a positive
effect on each other. Considering that students with good communication in their mother
tongue can express themselves clearly, neatly, and understandably, this characteristic may also
apply to scientific issues. One characteristic of science is that it is clear, neat, and
understandable to everyone. Therefore, the fact that the two variables overlap is important.

Another equation obtained as a result of the study is “Self-Learning = 0.55
Entrepreneurship + 0.25 Communication Skills in the Mother Tongue”. As in the previous
finding, there is a relationship between self-learning skills and communication in the mother
tongue. In addition, there is a relationship between entrepreneurship and self-learning skills. In
order to learn on their own, students need to have the skills to plan and execute certain
processes. It also applies to entrepreneurship. Entrepreneurial individuals also need to make a
good plan and at the same time execute these plans effectively. From this perspective, one
could argue that these two skills influence each other positively.

The last Structural Equation Model obtained in the study is “Entrepreneurship = 0.46
Self-Learning + 0.42 Citizenship”. As in the previous equation, there is a relationship between
entrepreneurship and self-learning skills. In addition, there is also a relationship between
entrepreneurship and citizenship. Another variable that explains entrepreneurship skills is
citizenship skills. Individuals with entrepreneurial skills should also know their democratic
rights and responsibilities. This way, they can fully exercise their rights in citizenship and
democracy as well as stay within legal limits in their work. While these two variables support
each other on the one hand, they control each other on the other hand.

When the relationships established with the Structural Equation Model are examined, it
can be stated that communication in the mother tongue, self-learning, and entrepreneurship
skills are in common relationships. According to Ayta¢ (2006), entrepreneurship plays a
significant role in changing the social structure. On the one hand, entrepreneurial individuals
introduce innovations to society. On the other hand, structures that are open to
entrepreneurship produce ideational tendencies (libertarian thinking, liberal democracy, etc.)
that affirm free enterprise culture and entrepreneurship over time. Hence, entrepreneurship, as
a proactive individual, dynamic social relations, and difference-making change factor, allows
forming individualistic/free thoughts and thereby forming social and political structures. In this
context, entrepreneurial individuals are expected to be the ones who enable change and
transformation in society and quickly adapt to this change and transformation. In addition,
these individuals are also expected to be good learners. Giingor (2006) states that individuals
with high learning skills are distinguished from others in terms of knowledge, skills, and
qualifications and are more successful as of their secondary education periods. From this
perspective, entrepreneurship and learning skills overlap each other. A complementary
variable related to these two subjects could be communication skills. The fundamental step of
establishing sound interpersonal relationships is healthy communication. Individuals who
cannot establish this communication well may experience challenges in realizing their desires.
In contrast, individuals who have good communication skills can interact better with other
people in society and implement their thoughts more easily. In this respect, it can be stated that
communication skills, entrepreneurship, and learning to learn skills complement each other as
a whole and are important characteristics of successful people. As with the 21% Century skills
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in general, the key competences measured in this study are positively related to each other and
are defined in such a way that support and complement each other, revealing these results. The
Structural Equation Modelling results indicated that individuals who can learn by themselves
have good communication skills and entrepreneurial characteristics. It could be interpreted that
these characteristics make today’s humans prominent and make them successful.

4.4, Limitations and Suggestions

This study is limited to students receiving education in some high schools in a city
center located in the south of Turkey. The data of this study is limited to the responses of
secondary school students to the scales.

4.5. Suggestions
Suggestions for Practice

1. For secondary school students to acquire the Eight Key Competence skills, different
activities could be organized to update the curriculum in a more applicable way and
introduce them in lessons.

2. The skills intended to be taught to students could be selected from the skills that can be
put into practice.

3. Economically disadvantaged students could be supported in matters such as internet
access and technological device support.

Suggestion for Research

1. The state of secondary school students’ Eight Key Competences could be studied in
different samples.

2. The secondary school students’ Eight Key Competences could be studied together with
other demographic variables.

3. The Eight Key Competences of secondary school students could be studied using the
scales of interest and attitude towards the relevant courses. Hence, the relationships
between competences and courses could be explored.

4. The direct and indirect relationships between the measurement tools in the inventory
could be examined using mediation analysis.

5. This study was conducted using a correlational survey design of quantitative research
methods. In order to get a deeper understanding of the topic, studies could be conducted
using qualitative and mixed methods. In addition, longitudinal studies could be conducted
to observe the changes in these skills over the years.
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GENISLETILMIS OZ

2004 yilinda Avrupa Birligi ile tam iiyelik miizakerelerine baglayan Tiirkiye ¢caligmalarini
Avrupa Parlamentosu ve Avrupa Konseyinin 2008 yilinda yayinladigr “Hayat Boyu Ogrenme
Icin Avrupa Yeterlikler Cercevesi “ne iliskin tavsiye kararina gore sekillendirmistir. Buna gore
hazirlanan Tirkiye Yeterlilikler Cergevesi (TYC) 2015 yilinda Mesleki Yeterlilikler Kurumu
tarafindan yaymlanmistir. Yayinlanan genelge incelendiginde hem 6grenmelerin tanimlandigi
yeterlilik seviyelerinin netlestirildigi, hem de 21. Yiizyil becerileri ile Ortiisen 8 Anahtar
Yiizyil becerilerini Anahtar Yetkinlikler olarak belirlemis ve bunlar1 her seviyeye gore
tanimlamustir.

Bu ¢alismanin ana konusu olan anahtar yetkinlikler hayat boyu 6grenme kapsaminda her
bir ortadgretim Ogrencisinin kazanmasi beklenen sekiz yetkinlikten olusmaktadir. Bu
yetkinlikler sirastyla Anadilde Iletisim, Yabanci Dillerde Iletisim, Matematiksel Yetkinlik/Bilim
ve Teknolojide Yetkinlikler, Dijital Yetkinlik, Ogrenmeyi Ogrenme, Sosyal ve Vatandaslkla
flgili Yetkinlikler, inisiyatif Alma ve Girisimcilik ve Kiiltiirel Farkindalik ve ifade seklindedir
(Turkiye Yeterlilikler Cercevesi, 2015).

Bu c¢aligmanin amaci ortadgretim 6grencilerinin TYC 8 Anahtar Yetkinlige sahip olma
diizeylerinin tespit edilmesi ve anahtar yetkinlikler arasinda iliskilerin ortaya konulmasidir.

Bu baglamda asagidaki sorulara yanit aranmistir:

1. Ortadgretim ogrencilerinin TYC 8 Anahtar Yetkinlige sahip olma durumlari ne
diizeydedir ve Ogrencilerinin TYC 8 Anahtar Yetkinlige sahip olma durumlart g¢esitli
degiskenlere gore farklilik gostermekte midir?

2. Ortadgretim dgrencilerinin dlgeklerden aldiklari puanlar arasinda iliski var midir?

3. Ortadgretim Ogrencilerinin dort Olgekten ve alt boyutlardan aldiklar1 puanlar ile
olusturulan Yapisal Esitlik Modeli nasildir?

Yontem

Ortadgretim Ogrencilerinin anahtar yetkinliklerinin incelenecegi bu aragtirma, nicel
arastirma yoOntemlerinden iligkisel tarama deseninde yiiriitiilmiistiir. Bu arastirmada ayni
zamanda degiskenler arasindaki iligkilerin yapisal esitlik modellemesi ile ortaya konulmasi da
hedeflenmistir. Arastirmanin ulasilabilir evrenini Tirkiye’nin gilineyinde yer alan bir il
merkezindeki resmi ortadgretim kurumlarinda O6grenim goren ortadgretim Ogrencileri
olusturmaktadir. Arastirmanin Orneklemini ise segkisiz Ornekleme yoluyla segilmis 1089
ortadpgretim Ogrencisi olusturmaktadir. Aragtirma verileri Karatepe (2022) tarafindan
gelistirilmis olan Ortadgretim Ogrencileri igin Anahtar Yetkinlikler Envanteri ile toplanmustir.
Envanter ortadgretim dgrencilerinin 8 anahtar yetkinlige sahip olma diizeylerini 6lgmek i¢in
gelistirilmis 4 farkli dlgekten olusmaktadir. Bu dlgekler Iletisim Becerileri Olgegi, Matematik
Bilimsel ve Dijital Yetkinlikler Olgegi, Ogrenmeyi Ogrenme Olgegi ve Kiiltiirel Farkindalik
Vatandaslik ve Girisimcilik Olgegi’dir. Arastirma verileri 2020-2021 Bahar déneminde
orneklemde yer alan okullardan ¢evrimigi ortamlar iizerinden toplanmistir. Arastirmanin vrileri
SPSS 23.0 ve LISREL programlart ile analiz edilmistir.
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Orta dgretim dgrencilerinin Iletisim Becerileri Olgeginden almis olduklari puanlarin
ortalamasimin (x=3,67), Matematik Bilimsel ve Dijital Yetkinlikler Olceginden aldiklari
puanlarin ortalamasinin (x=3,95), Ogrenmeyi Ogrenme Olceginden aldiklar1 puan ortalamasinin
(%=3,91) Kiiltirel Farkindalik, Vatandaslik ve Girisimcilik Olceginden aldiklari puan
ortalamasinin (X=4,05) seviyesinde oldugu bulgusuna ulagilmistir. Cinsiyete gore yapilan t testi
sonuglarina gore . Iletisim Becerileri Olgeginde, Ogrenmeyi Ogrenme Olgeginde ve Kiiltiirel
Farkindalik Vatandaslhik ve Girisimcilik Olceginde kadmn dgrenciler lehine anlamli fark vardur.
[letisim Becerileri Olgeginde 9. Sinif dgrencilerinin puanlari 10. ve 11. Sinif dgrencilerinden
anlamli olarak daha yiiksektir. Aile gelir durumu incelendiginde Iletisim Becerileri Olgegi,
Matematik Bilimsel ve Dijital Yetkinlikler Olcegi, Ogrenmeyi Ogrenme Olgeginde ailesinin
gelir durumu daha yiliksek olan Ggrenciler lehine anlamli fark tespit edilmistir. Evlerinde
internet erisimine sahip olan ortadgretim dgrencilerinin Iletisim Becerileri Olgegi, Matematik
Bilimsel ve Dijital Yetkinlikler Olgegi, Ogrenmeyi Ogrenme Olgeginden aldiklar1 puanlarin
evlerinde internet erisimi olmayan 6grencilerin aldiklar1 puanlardan anlamli olarak daha yiiksek
oldugu bulgusuna rastlanmustir.

Iletisim Becerileri Olgegi ile Matematik Bilimsel ve Dijital Yetkinlikler Olcegi (r=.57),
Ogrenmeyi Ogrenme Olgegi (r=.42) ve Kiiltiirel Farkindalik Vatandaslik ve Girisimcilik Olgegi
(r=.42) arasinda pozitif yonlii orta diizeyde iliski mevcuttur. Matematiksel Bilimsel ve Dijital
Yetkinlikler Olcegi ile Ogrenmeyi Ogrenme Olgegi (1=.59) ve Kiiltiirel Farkindalik Vatandaslik
ve Girisimcilik Olgegi (r=.54) arasinda pozitif yonlii orta diizeyde iliski vardir. Benzer sekilde
Ogrenmeyi Ogrenme Olgegi ile Kiiltiirel Farkindalik Vatandashk ve Girisimcilik Olgegi (1=.64)
arasinda da pozitif yonlii orta diizeyde bir iliski vardir. Tiim olgeklerin birbirleriyle pozitif
yonde orta diizeyde iliskiye sahip olduklar1 s6ylenebilir.

Yapisal Esitlik Modellemesi ile kurulan esitlikler ise su sekildedir:
Anadilde Iletisim Becerileri=0,42 Kendi Kendine Ogrenme + 0,39 Bilimsel Beceriler.
Kendi Kendine Ogrenme=0,55 Girisimcilik + 0,25 Anadilde Iletisim Becerileri
Girisimcilik=0,46 Kendi Kendine Ogrenme + 0,42 Vatandaslik.

Tartisma

Ortadgretim dgrencilerinin  Slgeklerden aldiklar1 puanlar incelendiginde iletisim
Becerileri Olgeginden alinan puanlarin orta yeterlik seviyesinde, Matematik Bilimsel ve Dijital
Yetkinlikler Olgeginden alinan puanlarin yiiksek yeterlik seviyesinde, Ogrenmeyi Ogrenme
Olgeginden alinan puanlarin yiiksek yeterlik seviyesinde ve Kiiltiirel Farkindalik, Vatandaslik
ve Girisimcilik Olgeginden alman puanlarin yiiksek yeterlik seviyesinde oldugu bulgusuna
ulagtlmistir. Bu bakimdan ortadgretim 6grencilerinin Tiirkiye Yeterlikler Cercevesi 8 Anahtar
Yetkinlige iliskin seviyelerinin orta ve iist diizeyde oldugunu séylemek miimkiindiir.

Ortadgretim Ogrencilerinin arastirmada kullanilan o6lgeklerin  genelinden aldiklar
puanlarin birbirleri ile olan iligkisine bakildiginda her dort dlgegin birbiriyle pozitif yonlii ve
orta diizeyde bir iliski kurdugu sonucuna ulasilmistir. Olgeklerin alt boyutlariin birbirleri ile
olan iligkilerine bakildiginda da benzer bir sonugla karsilasilmistir. Alt boyutlarin tamami
pozitif yonlii bir sekilde birbirleriyle iligkilidir. Baz1 iligkiler orta, bazi iliskiler zayif diizede
anlamlidir. Bu durumun sebebi bu arastirmada Olglilmeye galisilan 8 Anahtar Yetkinligin
birbirleriyle iliskili olmast durumudur. Bu anahtar yetkinliklerden birine sahip olan 6grencilerin
digerlerine de belirli bir diizeyde sahip olmasi1 beklenmektedir. Arastirmanin genel ¢ergevesini
Olusturan 21. Yiizyil Becerileri de de daha Once bahsedildigi gibi birbiriyle i¢ ice gegmis
beceriler biitiinii seklindedir. Herhangi bir beceriye sahip olan 6grencinin baska bir beceriye
higbir sekilde sahip olmamasi diigiinilemez. Tim yetkinlikler ve beceriler birbirleriyle
iligkilidir.
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Yapisal Esitli Modeli ile kurulan iliskiler incelendiginde anadilde iletisim, kendi kendine
o0grenme ve girisimcilik becerilerinin ortak iligkiler igerisinde oldugu sdylenebilir. Aytag’a
(2006) gore girisimcilik toplumsal yapinin degismesinde énemli bir rol oynamaktadir. Girisimci
bireyler bir taraftan toplumu yeniliklerle tanigtirmaktadir. Diger taraftan girisimcilige agiklik
gosteren yapilar, zaman icinde hiir tesebbiis kiiltiirii ve girisimciligi olumlayan diisiinsel
egilimler (liberteryan diisiince, liberal demokrasi vs.) iiretirler. Bdylece, girisimcilik, proaktif
birey, dinamik sosyal iligkiler ve fark astirici bir degisim etkeni olarak, bireyci/serbesti
diistincelerin ve buna paralel toplumsal ve politik yapilarin olugsmasma imkan tanir. Bu
baglamda girisimci bireylerin hem toplumdaki degisim doniisiimii saglayict hem de bu degisim
ve doniisime en cabuk ayak uyduran kisiler olmasi beklenmektedir. Bununla birlikte bu
bireylerin ayni1 zamanda iyi bir 6grenici olmalar1 da beklenmektedir

Genel olarak 21. Yiizyil becerilerinde oldugu gibi bu calismada da o&lgililen anahtar
yetkinliklerin de birbirleriyle pozitif yonde iliski i¢inde olmalari, birbirlerini destekleyici,
tamamlayici bir bigimde tanimlanmalar1 bu sonuglari ortaya ¢ikarmistir. Yapisal Esitlik Modeli
sonucunda da kendi kendine 0grenebilen bireyler ayn1 zamanda iyi iletisim becerileri olan ve
girisimcilik 6zelligi olan bireylerdir. Bu o6zellikler de glinlimiiz insanmim1 6n plana ¢ikaran,
basarili olmasini saglayan 6zelliklerdir yorumu yapilabilir.
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