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How Ready Are Future Educators for the Digital Age?
The Intersection of AI Literacy and 21%-Century Skills in Sports Sciences Students
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Abstract: This study aims to examine the relationship between artificial intelligence (Al) literacy levels and 21~
century skill self-efficacy perceptions among university students enrolled in faculties of sports sciences. Designed
within the framework of a correlational survey model, the sample consists of 410 students from various
departments in faculties of sports sciences across Turkey. The data were collected using the “Artificial Intelligence
Literacy Scale” and the “21% Century Skills and Competency Perception Scale.” Data were analyzed using SPSS
26.0, employing independent samples t-tests, one-way ANOVA, Tukey HSD, and Spearman correlation tests. The
findings revealed a positive and statistically significant relationship between Al literacy and 21%-century skills.
Additionally, significant differences were identified based on demographic variables such as age, grade level, and
department. These results underscore the necessity of integrating digital literacy and 21%-century competencies
holistically in contemporary teacher education. The systematic development of these competencies in sports
science programs should be regarded as a strategic requirement for preparing future educator candidates for the
digital age.
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Gelecegin Egiticileri Dijital Caga Ne Kadar Hazir?
Spor Bilimleri Ogrencilerinde YZ Okuryazarligi ve 21. Yiigyil Becerilerinin Kesisimi

Oz: Bu arastirma, spor bilimleri fakiiltelerinde 6grenim goren iiniversite dgrencilerinin yapay zeka okuryazarligi
diizeyleri ile 21. ylizyil becerilerine yonelik yeterlilik algilar1 arasindaki iliskiyi incelemeyi amaglamaktadir.
[liskisel tarama modeliyle yapilandirilan ¢alismanin &rneklemini Tiirkiye genelindeki gesitli {iniversitelerin Spor
Bilimleri Fakiiltelerinde 6grenim goren basit tesadiifi 6rnekleme yontemiyle segilen 410 6grenci olusturmaktadir.
Veri toplama arac olarak, “Kisisel Bilgi Formu,” “Yapay Zeka Okuryazarhgi Olgegi,” ve “21. Yiizyil Becerileri
Yeterlilik Algis1 Olgegi” kullanilmistir. Olcekten elde edilen puanlar igin ikili karsilastirmalarda bagimsiz
orneklem t-testi, ¢oklu karsilastirmalarda ise tek yonlii varyans analizi ve Tukey HSD testinden yararlanilmistir.
Olgekler arasindaki iliski ise Pearson korelasyon katsayis ile analiz edilmistir. Arastirma bulgularina gore, yapay
zeka okuryazarligi ile 21. yiizyil becerileri arasinda pozitif yonde anlamli bir iliski bulunmustur. Ayrica bazi
demografik degiskenler (yas, sinif ve boliim) dogrultusunda anlamli farkliliklar tespit edilmistir. Bu sonuglar,
cagdas Ogretmen egitiminde dijital okuryazarhigmm ve 21. yiizy1l becerilerinin biitlinciil olarak ele alimmasi
gerektigine isaret etmektedir. Spor bilimleri programlarinda bu yetkinliklerin sistematik bigimde gelistirilmesi,
gelecegin dgretmen adaylarini dijital ¢aga hazirlamada stratejik bir gereklilik olarak goriilmelidir.

Anahtar Kelimeler: Yapay zeka okuryazarligi, 21. yiizy1l becerileri, dijital yeterlilik, spor egitimi, 6gretmen
adaylar
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Introduction

Globalization and significant advances in information and communication technologies (ICT) are
profoundly affecting individuals' lives, learning, and work structures. The society we live in is defined
as an information society by many researchers (Anderson, 2008; Mangiduyos and Subia, 2021; Dede,
2010; Halasz and Michel, 2011). Reich (1992) stated that with the automation of repetitive tasks by ICT,
routine work would decrease, but the need for individuals with cognitive skills such as communication,
problem-solving, and information transfer would increase. Supporting these predictions, Levy and
Murnane (2004) state that ICT requires not only the exchange of information but also the in-depth
understanding and interpretation of information, and that contemporary industries are based not only on
the exchange of information but also on the in-depth understanding and interpretation of information.

This necessitates a qualitative change in the skills individuals must possess, with the ability to
interpret and transform information taking precedence over simply accessing it. Education systems face
a serious challenge in this context. Indeed, in line with this need, physical education programs must also
be reevaluated on a global scale. In order to adapt to a changing world, it has become essential to re-
examine new pedagogical approaches and educator training methods. This view was also clearly
expressed at the 2010 meeting of the Global Forum for Physical Education Pedagogy (GoFPEP). The
report, which was produced with consensus, emphasizes fundamental principles such as focusing on a
healthy lifestyle, supporting student-centered learning, enabling the use of technology, establishing
strong links between theory and practice, ensuring social justice, restructuring assessment strategies,
and integrating stakeholder diversity. These principles serve as a guide in the transition to new teaching
methods required in the 21* century (Edginton et al., 2010).

The 21%-century educator profile requires not only pedagogical knowledge but also versatile
competencies that can adapt to the demands of the digital age (Voogt & Roblin, 2012). The rapid
transformation in educational technologies has brought to the forefront the abilities of teacher candidates
to access information, interpret technology, and use it ethically. In this context, artificial intelligence
literacy is considered one of the fundamental skills that should be taken into account in contemporary
teacher training programs (Long & Magerko, 2020). In this context, the competencies defined in the
literature as “21*-century skills” come to the fore. These skills are generally defined as (1) having cross-
domain validity, (2) being multidimensional and incorporating knowledge, skill, and attitude
components, and (3) being associated with higher-order cognitive behaviors such as coping with
complex problems, flexibility, and critical thinking (Ananiadou & Claro, 2009; Gordon et al., 2009).

However, it is not only access to digital tools that is important for educator candidates, but also
their ability to use these tools critically, ethically, and functionally. At this point, the concept of 21°-
century skills comes to the fore; with its subcomponents such as problem-solving, digital literacy,
information literacy, and critical thinking, it is accepted as a fundamental determinant in teaching
processes (Saavedra & Opfer, 2012). The field of sports education is also affected by the digital
transformation process, and in this context, promoting technology-supported learning environments and
reflective practices is of great importance in order to deepen learning and support professional
development in physical education teacher training processes. Such applications enable teacher
candidates to establish meaningful connections between theoretical knowledge and practical experience,
thereby ensuring more qualified and lasting learning experiences (Edginton et al., 2010). Indeed, the
traditional approach to physical education, which focused on physical fitness, has now been replaced by
a holistic approach that prioritizes digital literacy, critical thinking, and multifaceted teacher
competencies (Casey et al., 2017).

Purpose

The purpose of this research is to examine the relationship between the artificial intelligence
literacy levels of university students studying sports science and their perceptions of competence in 21°-
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century skills. In today's world, where digital transformation is becoming increasingly widespread, it is
increasingly necessary for teacher candidates to be equipped not only with the ability to use technology
but also with higher-level skills such as critical thinking, problem-solving, and ethical awareness. In this
context, equipping individuals with the necessary skills is of great importance. Therefore, understanding
the interaction between artificial intelligence literacy and 21%-century skills can contribute to the
restructuring of the content and pedagogical approaches of sports education programs. Another sub-
objective of the research is to reveal significant differences based on gender, age, department, and grade
variables.

Method
Research Model

Since this research aims to reveal the current situation, it has been structured within the framework
of the correlational survey model, one of the survey models. Survey models are research approaches
that aim to describe a past or present situation as it exists. The individual or object being studied is
defined within its natural conditions and without any intervention or guidance. The correlational survey
model, which is one of the subtypes of the survey model, is a research design aiming to determine the
co-variation between two or more variables and/or the degree of this variation (Karasar, 2009).

Population and Sample

The population of the research consists of students actively enrolled in universities in Turkey
during the 2024-2025 academic year. The research sample consists of 410 participants selected through
simple random sampling from students studying in the Faculties of Sport Sciences, specifically in the
Departments of Physical Education and Sports (n=197), Coaching Education (n=124), Sports
Management (n=71), and Recreation (n=18) (Table 1). There are various practical rules in the literature
for sample size in research sample selection. In the research, the rule that the sample size should be a
minimum of 5 and a maximum of 20 times of each scale item was taken into consideration (Tavsancil,
2014). In this context, the determination of the research sample required a minimum of 365 participants,
based on the total number of items in the scales—31 items in the “Artificial Intelligence Literacy Scale”
and 42 items in the “21* Century Skills Competence Perception Scale,” amounting to 73 items in total—
and the criterion that the number of participants should be at least five times the number of scale items.
To prevent potential data loss and increase the reliability of the research, 410 participants were reached.

Table 1. Descriptive Characteristics of Participants (n=410)

Variables f %

Gender

Female 206 50.2
Male 204 49.8
Age

18-20 189 46.1
21-23 167 40.7
24-26 39 9.5

26+ 15 3.7
Department

Physical Education and Sports 197 48.0
Coaching Education 124 30.2
Sports Management 71 17.3
Recreation 18 4.4
Grade

1. Grade 77 40.3
2. Grade 24 12.6
3. Grade 52 27.2
4. Grade 38 19.9

Pedagogical formation status
Yes 95 49.7
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No 96 50.3

Data Acquisition Tools

Personal Information Form: They were asked to answer questions such as gender, age,
department, whether they had received pedagogical formation, and class.

Artificial Intelligence Literacy Scale (AILS): The “Artificial Intelligence Literacy Scale,” adapted
into Turkish by Karaoglan Yilmaz and Yilmaz (2023), is a measure used to determine students' levels
of artificial intelligence literacy. The scale consists of 31 items and three factors (technical
understanding, critical evaluation, and practical application) and ranges from “Strongly Agree (7)” to
“Strongly Disagree (1).” There are 14 items in the technical understanding dimension, 10 items in the
critical evaluation dimension, and 7 items in the practical application dimension. High scores on the
scale and its subdimensions indicate high literacy. The reliability coefficients of the scale range from
0.97 to 0.98 for the sub-factors, and the overall reliability coefficient of the scale is 0.99. In our current
research, the reliability coefficient was determined to be .970 for the scale as a whole and .955 for the
subdimension “technical understanding,” .949 for “critical evaluation,” and .928 for “practical
application,” respectively, and results indicate that the scale is highly reliable.

21* Century Skills Competency Perception Scale (21CSCPS): The “21% Century Skills
Competency Perception Scale” developed by Anagiin et al. (2016) was used in the research. The scale,
designed to measure educator candidates’ perceptions of their competencies related to 21%-century
skills, consists of 42 items and three subdimensions. The “Learning and Renewal Skills” subdimension
includes 16 items (1-16), the “Life and Career Skills” subdimension includes 18 items (17-34), and the
“Information, Media, and Technology Skills” subdimension includes 8 items (35—42). The items on the
5-point Likert scale are rated as follows: “never” (1), “rarely” (2), “sometimes” (3), “often” (4), and
“always” (5). Item 27 of the scale has been reverse-scored due to its negative wording. The lowest
possible score on the scale is 42, and the highest possible score is 210. The Cronbach's alpha reliability
coefficient was determined to be .889 across the scale. The reliability coefficients for the subdimensions
are “.845 for learning and renewal skills,” “.826 for life and career skills,” and “.810 for information,
media, and technology skills,” respectively. In our current research, the reliability coefficient was
determined to be .966 for the scale as a whole and .932 for the subdimension “learning and renewal
skills,” .931 for “life and career skills,” and .896 for “information, media, and technology skills,”
indicating that the scale is highly reliable.

Data Acquisition

The scale designed by the researcher consists of four main sections. The first section of the scale
contains information explaining the purpose and nature of the scale. The second section contains the
“Personal Information Form,” the third section contains the “Artificial Intelligence Literacy Scale,” and
the fourth section contains the “21* Century Skills Competency Perceptions Scale.” The link to the scale
form transferred to the “Google Forms” application was sent to participants online. The survey was
accessible between June 8, 2025, and July 29, 2025. There was no time limit for responding. After
reaching a sufficient sample size for the research, the survey link was closed to access, and the data set
was prepared for statistical analysis.

Data Analysis

Before the selection of the tests to be applied to the data obtained in the research, the Kolmogorov-
Smirnov normality test was applied to check whether the error terms were normally distributed (p>
0.05). An independent sample t-test was used for pairwise comparisons, and one-way analysis of
variance and the Tukey HSD test were used for multiple comparisons for the scores obtained from the
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scale. The relationship between AILS and 21CSCPS was analyzed using the Pearson correlation test.
The research results are presented as percentages (%, means, and standard deviations, and all differences
observed in the statistical results were considered significant at the p<0.05 level. Data analysis was
performed using the SPSS 26.0 statistical package program.

Results

The results of the research are presented in the tables below.

Table 2. Comparisons Based on Participants' Gender Variable

Subdimensions Gender n X SD t p
. . Female 206 45.09 18.97
Technical understanding Male 204 4781 19.50 -1.430 0.154
AILS Critical evaluation Female =206 37.42 1496 ) o140 4070

Male 204 40.06 14.46

. L Female 206 28.27 10.04
Practical application Male 204 29.20 10.01 —.944  0.346

. . Female 206 60.26 11.29
Learning and renewal skills Male 204 61.07 1024 —.762  0.447

. . Female 206 70.39 12.58
21CSCPS Life and career skills Male 204 7021 1147 0.149 0.881

. . . Female 206 30.74 6.32
Information, media, and technology skills Male 204 3134 590 -1.003 0.317

Table 2 shows that the subdimensions of AILS and 21CSCPS do not differ in terms of the gender
variable (p>0.05).

Table 3. Comparisons Based on Participants' Age Variable

Subdimensions Age n X SD F p
18-20 189 43.96 18.57
21-23 167 48.19 18.91

Technical understanding 2426 39 4836 2126 2.297 0.077

27+ 15 53.33 23.73

18-20 189 37.22 14.92

AILS . . 21-23 167 39.84 13.83
Critical evaluation 2426 39 3921 15.53 1.698 0.167

27+ 15 44.27 19.24

18-20 189 28.50 10.04
21-23 167 28.32 9.55

Practical application 2426 39 3021 10.74 1.106 0.346
27+ 15 32.47 12.68
18-20 189 59.46b 10.61
. . 21-23 167  60.72ab  10.78 "
Learning and renewal skills 2426 39 63.50ab  10.44 3.989  0.008
27+ 15 67.73a 10.53

18-20 189 69.10b 11.88
21-23 167 69.80b 12.23

1 1 *
21CSCPS Life and career skills 2426 39 7531ab 10.13 5.186 0.002
27+ 15 78.00a 11.12
18-20 189 30.46b 5.92
. . . 21-23 167  31.03ab 6.37 *
Information, media, and technology skills 2426 39 32 49ab 573 3.103 0.027

27+ 15 34.67a 5.14

£<0.05*

Looking at Table 3, no statistical significance was found in the subdimensions of AILS in terms
of the age variable (p>0.05). When examining the subdimensions of the 21CSCPS, statistically
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significant differences were found (p<0.05). In this case, participants aged 27+ scored higher than
younger participants in learning and renewal skills, life and career skills, and information, media, and

technology skills.

Table 4. Comparisons Based on Participants' Department Variable

Subdimensions Department n X SD F p
Physical Education and 197 45.92 19.39
Sports
Technical understanding Coaching Education 124 44.61 19.06 2.182 0.090
Sports Management 71 51.58 18.85
Recreation 18 44.50 19.00
Physical Education and 197 41.06a 14.58
AILS Sports .
Critical evaluation Coaching Education 124 34.83b 14.08 5.570  0.001*
Sports Management 71 40.28a 14.84
Recreation 18 34.06b 15.46
Physical Education and 197 30.42a 9.59
Sports
Practical application Coaching Education 124 26.25b 9.77 6.045  0.001*
Sports Management 71 29.56a 10.43
Recreation 18 24.11b 10.63
Physical Education and 197 61.47 10.31
Sports
Learning and renewal skills Coaching Education 124 59.45 11.37 2.271 0.080
Sports Management 71 61.75 11.10
Recreation 18 56.00 8.98
Physical Education and 197 70.37a 11.68
Sports
21CSCPS  Life and career skills Coaching Education 124 69.53a 12.88 3933  0.009*
Sports Management 71 73.30a 11.14
Recreation 18 63.00b 9.91
Physical Education and 197 31.53a 5.77
Information, media, and Sports. .
technology ;kills ’ Coaching Education 124 30.19a 6.76 3.170  0.024*
Sports Management 71 31.90a 5.62
Recreation 18 28.06b 5.84
p<0.05*

Table 4 shows that in the subdimensions of AILS, the scores of students in the “Physical
Education and Sports and Sports Management” department were significantly higher than those of
students in the “Coaching Education and Recreation” department in the “critical evaluation” and
“practical application” subdimensions (p<0.05). When examining the subdimensions of the 21CSCPS,
the lowest scores in the subscales of “life and career skills” and “information, media, and technology
skills” were observed among recreation students (p<0.05).
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Table 5. Comparisons Based on Participants' Grade Variable

Subdimensions Department n X SD F p
1. Grade 164 41.04b 18.17
. . 2. Grade 67 47.79a 19.31 *
Technical understanding 3. Grade 39 5031a 19.52 8.029 0.001
4. Grade 90 51.46a 18.76
1. Grade 164 34.88b 15.15
AILS . . 2. Grade 67 41.31a 13.84 *
Critical evaluation 3. Grade 39 40.47a 14.66 6.652 0.001
4. Grade 90 42.11a 13.37
1. Grade 164 27.19 10.36
. . 2. Grade 67 29.37 10.35
Practical application 3. Grade 39 29 58 10.13 2.287 0.078
4. Grade 90 30.22 8.74
1. Grade 164 59.07b 10.45
. . 2. Grade 67 59.72b 11.93 *
Learning and renewal skills 3. Grade 89 61.99ab 10.16 3.257 0.022
4. Grade 90 62.98a 10.66
1. Grade 164 69.37 11.95
. . 2. Grade 67 69.19 12.13
21CSCPS Life and career skills 3. Grade 89 70.02 11.88 2.132 0.092
4. Grade 90 73.09 12.00
1. Grade 164 30.37b 6.27
Information, media, and 2. Grade 67 30.33b 5.64
technology skills 3. Grade 89 31.75ab 5.85 2.957 0.032
4. Grade 90 32.43a 6.21

£<0.05*

According to Table 5, statistically significant differences were found in the subdimensions of
“Technical Understanding” and “Critical Evaluation” of AILS (p<0.05). It was observed that the scores
of 2™, 3 and 4™ grade students in these areas are higher than those of 1* grade students. Significant
differences were also found in the subdimensions of “Learning and Renewal Skills” and “Information,
Media, and Technology Skills” belonging to 21CSCPS (p<0.05), and in this context, it was determined
that 4™ grade students had a higher level of these skills.

Table 6. Correlation Analysis Between Artificial Intelligence Literacy and 21% Century Skills
Competency Perceptions

21 Century Skills Competency Perception Scale

Artificial Intelligence Literacy r 274%
Scale p 0.000
$<0.05*

As seen in Table 6, a weak positive correlation was found between artificial intelligence literacy
and 21st-century skills competence perceptions (p<0.05). According to this result, it can be stated that
artificial intelligence literacy and 21st-century skills competency perceptions positively influence each
other.

Discussion

The results obtained in this section have been discussed within the framework of the existing
literature. A review of the literature reveals research that is consistent with our findings:
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Artificial Intelligence Literacy and Demographic Variables

Regular internet use provides students with the opportunity to learn more about artificial
intelligence and keep up with the latest developments in this field. This information and experience
allow students to evaluate artificial intelligence technologies more objectively and to recognize their
potential benefits (Karacan Dogan, 2023). Research examining whether artificial intelligence (AI)
literacy levels differ according to variables such as gender, age, grade level, and department presents
mixed results. Numerous large-scale researches have found no gender difference in Al literacy. For
example, Mansoor et al. (2024) aimed to provide a comprehensive, cross-border perspective on Al
literacy levels by surveying 1,800 university students from four Asian and African countries. In their
study, they found significant differences in Al literacy levels based on nationality, scientific expertise,
and academic degrees, while determining that age and gender had no significant effects. Similarly, Sari
et al. (2023) aimed to identify the four subdimensions (awareness, usage, evaluation, and ethics) that
constitute Al literacy among 542 university students in Indonesia and to examine the effects of factors
such as gender, age, and technological device ownership on Al literacy using a descriptive approach. In
their study, which aimed to examine these factors using a quantitative approach, they noted that gender
and age did not have a significant effect on Al literacy. Indeed, Savas et al. (2023), in their study
involving 181 sports science students, examined artificial intelligence concerns across various variables
and concluded that participants' artificial intelligence concerns did not differ based on age or gender
variables.

In their study, Fekete (2025) examined individual differences in artificial intelligence literacy
through an online survey administered to 226 students from various European universities, including
Hungary and Austria, and found that male students scored significantly higher than female students in
terms of their experience and confidence in using Al tools, while female students placed greater
emphasis on ethical use. The research also revealed significant differences based on the students' ages
and educational levels. The results indicate that younger students have a higher level of conceptual
knowledge about artificial intelligence; in contrast, older students are more eager to develop their
artificial intelligence skills. Similarly, Caz et al. (2024), in their study examining the relationship
between artificial intelligence literacy and digital well-being among 291 sports science students, found
significant differences in students' levels of artificial intelligence literacy or digital well-being scores
based on gender and age variables.

The academic field or department variable can also be an important determinant of Al literacy.
This is because the literature generally shows that demographic factors such as gender and age alone are
not decisive in Al literacy and that the real differences may be related to the fields in which students are
educated or their level of exposure to technology (Mansoor et al., 2024; Sari et al., 2023; Fekete, 2025).
Karabacak (2024) found that in a study examining physical education teacher candidates' attitudes
toward artificial intelligence applications and their perceptions of academic self-efficacy, there was a
statistically significant difference in male teacher candidates' attitudes toward artificial intelligence
based on the gender variable. Furthermore, the same research observed a significant difference in
physical education teacher candidates' attitudes toward artificial intelligence based on age. Indeed, it
was found that younger students have a higher level of conceptual knowledge about artificial
intelligence, while older students (especially those at the graduate level) are more eager to develop their
artificial intelligence skills. These results reveal that individuals' levels of experience and interest can
have different effects on different components of artificial intelligence literacy (Fekete, 2025).

Students in technical and quantitative fields are likely to be more advanced in Al literacy because
they are more exposed to Al technologies or have a greater interest in this field. On the other hand,
although some research did not directly examine students’ grade levels (e.g., first-year vs. final-year),
findings generally indicate that Al awareness increases with greater academic experience. Indeed,
international research has indicated that the variable of academic seniority (such as a bachelor's degree
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or master's degree) has a small but significant effect on Al literacy. At this point, it can be stated that,
in addition to individuals’ academic seniority and field knowledge, the frequency of their interaction
with the digital world is also an important factor. As a result, intensive use of the internet may contribute
to students developing a more conscious and positive attitude towards artificial intelligence (Karacan
Dogan et al., 2023).

21* Century Skills Competency Perception and Demographic Variables

Research examining whether students' perceptions of their 21*-century skills vary according to
variables such as gender, age, grade level, and department has generally not revealed any significant
differences based on gender. Giiler and Tuncel (2022) stated that in their studies on the 21%-century
skills proficiency levels of physical education and sports teacher candidates, there were no statistically
significant differences between the variables of age, gender, and class. Cemaloglu et al. (2019) observed
in their research with vocational high school teachers that perceptions of 21%-century skills competence
did not vary according to gender, educational status, or professional seniority. A similar review research
also revealed that there is no gender-based difference in educators' perceptions of 21%-century skills
competence in multiple researches (Kalemkus & Ozek, 2021). Similarly, Solmaz and Giiven (2023)
examined physical education and sports teacher candidates' perceptions of 21%-century skills
competencies and found similar results in terms of the gender variable. In addition to these findings, a
study by Cengiz et al. (2023) indicated that creative thinking, one of the 21%-century skills, helps
teachers use their imagination, produce new products, adapt to new situations, use unusual materials,
and keep up with the times.

Academic Achievement (Grade Point Average) and High School Background: Like grade level,
academic grade point average does not make a meaningful difference in candidates' perceptions of self-
efficacy. In research conducted on physical education teacher candidates at Ankara University, no
difference was found between those with high academic achievement levels and those with low
academic achievement levels in terms of their perception of 21%-century skills (Giiler & Tuncel, 2022).
In the sample of physical education and sports teaching, since all students were in the same department,
no comparison was made with other departments; however, the general results suggest that this field is
consistent with other departments (Gomleksiz et al., 2019). In brief, the educator program/branch does
not stand out as a decisive factor in candidates' confidence in their 21%-century skills.

In light of the above information, we can say that research conducted across a wide range of fields,
from sports science students to prospective literature teachers, reveals that teacher candidates present a
profile confident in their 21*-century skills. Although demographic differences are largely limited, it is
important to adopt approaches that are sensitive to individual differences in educational settings. The
development of teacher candidates into educators equipped with contemporary skills and who believe
in this equipment will be a critical gain in terms of the 21%-century competencies they will transfer to
future educational environments.

The Relationship Between Artificial Intelligence Literacy and 21* Century Skills

The relationship between artificial intelligence literacy and 21¥-century skills is a topic that is just
beginning to be explored in the literature. Current research indicates that there may be a positive
correlation between these two variables but also shows that the nature of the relationship may be
complex. Theoretically, acquiring Al literacy is seen as part of or a contributor to 21*-century skills. For
example, Mills et al. (2024) emphasized that 21%-century skills such as communication, collaboration,
critical thinking, and creativity form the foundation of Al literacy within the Al literacy framework they
developed. According to this perspective, as an individual's level of Al literacy increases, it is expected
that their skills in critical and creative thinking, problem-solving, and effective communication in the
digital world will develop in parallel. Indeed, the positive correlation between Al literacy and 21%-
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century skills found in our current research aligns with this theoretical expectation proposed in the
literature.

On the other hand, some research indicates that there may be indirect aspects of the relationship
between Al literacy and 21%-century skills that need to be carefully managed. Zhang et al. (2025)
examined the variables of Al literacy, trust in Al, and dependence on Al alongside 21%-century skills in
a study conducted with teacher candidates (mathematics branch). This study reveals that increased Al
literacy and trust levels significantly raise individuals' dependence on Al technologies; this increased
dependence, in turn, has a negative impact on fundamental 21%-century skills such as problem-solving,
critical thinking, creative thinking, collaboration, and communication. In other words, a decline has been
observed in the skills of teacher candidates who intensively use Al tools. The result of this research
suggests that the relationship between Al literacy and 21%-century skills may not be linear. Being Al
literate supports these skills, but excessive and uncontrolled use of Al can reduce the frequency with
which students/participants apply fundamental skills such as problem-solving, critical thinking, and
productivity, leading to the gradual decline of these competencies over time. Therefore, the literature
emphasizes that while developing Al literacy, it is also necessary to develop digital balance and critical
awareness skills.

In general, previous research reports that there may be a fundamentally positive relationship
between Al literacy and 21*-century skills, but it also shows that the nature of this relationship depends
on the content of education and individuals' patterns of Al use. Within the scope of digital literacy, an
important dimension of 21*-century skills, Al literacy is becoming increasingly important, and educators
emphasize the need for a holistic approach to these two areas (Duran et al. 2008; Ananiadou & Claro,
2009). In conclusion, both our findings and the literature support the need for Al literacy training
designed to prepare future teacher candidates for the digital age in a way that reinforces 21%-century
skills (such as critical thinking, problem solving, and ethical awareness).

Conclusion

In conclusion, while no significant difference was observed in the research based on the gender
variable, partial differences were detected in variables such as age, grade, and department. It is
noteworthy that younger students tend to have a higher level of conceptual knowledge, while those in
higher grades tend to have more advanced practical skills. On the other hand, by identifying a positive
but weak significant correlation between students’ artificial intelligence literacy and 21% century skills,
it indicates that future educator candidates have a high potential to adapt to the digital age, and,
accordingly, digital competencies should be developed in a more systematic and holistic manner within
educational programs.

Recommendations

Based on the results of the research, it is recommended that content related to Al literacy be
systematically integrated into undergraduate programs to increase the knowledge and skill levels of
students studying sports science in relation to artificial intelligence. It is important that these contents
are supported not only by modules that convey technical knowledge but also by activities that develop
critical thinking, problem-solving, ethical sensitivity, and interdisciplinary application skills.
Additionally, it is recommended that teaching staff be equipped with in-service training in these areas
and that physical education and sports teaching programs be restructured to integrate digital literacy,
artificial intelligence, and 21*-century skills. Such holistic approaches will ensure that students grow up
not only as individuals proficient in digital tools but also as digital citizens capable of critical, ethical,
and creative thinking. Also, the variable of students relying on artificial intelligence applications to
complete their educational tasks can be examined, and its effects on artificial intelligence literacy level
and academic performance can be evaluated.



1890 Acar, G. C. / Anemon Mus Alparslan Universitesi Sosyal Bilimler Dergisi, 2025 13(3) 1880-1903

Declarations and Statements

1. Researchers' contribution statement: Since the research is single-authored, the contribution rate is
100%.

2. Conflict of interest: The author has not declared any conflict of interest.

3. Ethics Statement: Ethical approval for this research was granted by the Scientific Research and
Publication Ethics Committee of Mus Alparslan University on June 3, 2025, with decision number
11/77.

4. Research Model: This is a research paper. Since this research aims to reveal the current situation, it
has been structured within the framework of the correlational survey model, one of the survey
models.



Acar, G. C. / Anemon Mus Alparslan Universitesi Sosyal Bilimler Dergisi, 2025 13(3) 1880-1903 1891

TURKCE SURUM

Giris

Kiiresellesme ve bilgi-iletisim teknolojilerindeki (BIT) kayda deger ilerleme, bireylerin yasam,
ogrenme ve calisma yapilarni derinlemesine etkilemektedir. Icinde yasadigimz toplum, birgok
aragtirmaci tarafindan (Anderson, 2008; Mangiduyos ve Subia; 2021; Dede, 2010; Halasz ve Michel,
2011) bilgi toplumu olarak tanmimlanmaktadir. Reich (1992), BiT’nin tekrarlayan isleri
otomatiklestirmesiyle birlikte rutin islerin azalacagini, buna karsilik iletisim kurabilme, problem
¢cozebilme ve bilgi aktarimi yapabilme gibi biligsel becerilere sahip bireylere duyulan gereksinimin
¢ogalacagim belirtmistir. Bu éngoriileri destekleyen Levy ve Murnane (2004), BIT nin yalnizca bilgi
aligverisini degil, bilginin derinlemesine anlagilmasini ve yorumlanmasini gerektirdigini ve ¢agdas is
kollarinin da yalmizca bilgi aligverisine degil, bilginin derinlemesine anlagilmasina ve yorumlanmasina
dayal1 oldugunu belirtmektedir.

Bu durum, bireylerin sahip olmasi gereken becerilerde niteliksel bir degisimi zorunlu kilmakta;
bilgiye ulagsmaktan ¢ok onu anlamlandirma ve doniistiirme yetkinligi 6n plana c¢ikmaktadir. Bu
baglamda, egitim sistemleri ciddi bir sinavla kars1 karsiyadir. Nitekim bu ihtiya¢ dogrultusunda, beden
egitimi programlarinin da kiiresel 6l¢ekte yeniden degerlendirilmesi gerekmektedir. Degisen diinyaya
uyum saglayabilmek adina, yeni pedagojik yaklasimlarin ve 6gretmen yetistirme yontemlerinin yeniden
ele alinmasi elzem hale gelmistir. Bu goriis, Global Forum for Physical Education Pedagogy (GoFPEP)
2010 toplantisinda da agik bigcimde dile getirilmistir. Goriis birligiyle ortaya konulan raporda; saglikli
yagsam tarzina odaklanilmasi, 6grenci merkezli 6grenmenin desteklenmesi, teknoloji kullanimimin
etkinlestirilmesi, teori ile uygulama arasinda giiglii baglarm kurulmasi, sosyal adaletin gozetilmesi,
degerlendirme stratejilerinin yeniden yapilandirilmasi ve paydas cesitliliginin entegrasyonu gibi temel
ilkelere vurgu yapilmistir. Bu ilkeler, 21. ylizyilin gerektirdigi yeni dgretim bigimlerine geciste yol
gosterici niteliktedir (Edginton vd., 2010).

21. yiizyil 6gretmen profili, yalmizca pedagojik bilgiye degil, ayn1 zamanda dijital cagin
gerekliliklerine uyum saglayabilen ¢ok yonlii yeterliliklere sahip olmay1 da gerektirmektedir (Voogt ve
Roblin, 2012). Egitim teknolojilerindeki hizl1 doniisiim, 6gretmen adaylarmin bilgiye erisim, teknolojiyi
yorumlama ve etik kullanma becerilerini 6n plana ¢ikarmistir. Bu baglamda yapay zeka okuryazarligi,
cagdas Ogretmen yetistirme programlarinda dikkate alinmasi gereken temel becerilerden biri olarak
degerlendirilmektedir (Long ve Magerko, 2020). Bu kapsamda literatiirde “21. yiizy1l becerileri” olarak
tanimlanan yetkinlikler 6ne ¢ikmaktadir. Bu beceriler genel olarak; (1) alanlar arasi (¢capraz) gegerlilige
sahip, (2) bilgi, beceri ve tutum bilesenlerini igeren ¢ok boyutlu ve (3) karmasik problemlerle basa
cikma, esneklik, elestirel diisiinme gibi iist diizey biligsel davranislarla iliskili beceriler olarak
tanimlanmaktadir (Ananiadou ve Claro, 2009; Gordon vd., 2009).

Bununla birlikte, 6gretmen adaylarinin yalnizca dijital araglara erisimi degil, bu araglarn elestirel,
etik ve islevsel bicimde kullanabilme becerileri de énem kazanmaktadir. Bu noktada, 21. yiizyil
becerileri kavrami 6ne ¢ikmakta; problem ¢ézme, dijital yeterlilik, bilgi okuryazarligi ve elestirel
diisiinme gibi alt bilesenleriyle 6gretim siireglerinde temel yon belirleyici olarak kabul edilmektedir
(Saavedra ve Opfer, 2012). Spor egitimi alan1 da dijital doniisiim siirecinden etkilenmekte olup, bu
baglamda beden egitimi Ogretmeni yetistirme siire¢lerinde O0grenmeyi derinlestirmek ve mesleki
gelisimi desteklemek amaciyla teknoloji destekli 6grenme ortamlarmin ve yansitici uygulamalarin
tesvik edilmesi biiylik 6nem tasimaktadir. Bu tiir uygulamalar, 6gretmen adaylariin teorik bilgi ile
pratik deneyim arasinda anlamli baglantilar kurmasina olanak taniyarak daha nitelikli ve kalic1 6grenme
deneyimleri yagamalarini saglamaktadir (Edginton vd., 2010). Nitekim geleneksel olarak fiziksel
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yeterlilik odakli yiiriitiilen beden egitimi anlayisi, giinlimiizde yerini dijital okuryazarlik, elestirel
diisiinme ve ¢ok yonlii 6gretmen yeterliliklerini dnceleyen biitiinciil bir yaklagima birakmaktadir (Casey
vd., 2017).

Amag

Bu arastirmanin amaci, spor bilimleri alaninda 6grenim goren iiniversite d6grencilerinin yapay
zekd okuryazarlig diizeyleri ile 21. yiizy1l becerilerine yonelik yeterlilik algilar1 arasindaki iliskiyi
incelemektir. Dijital doniistimiin giderek yayginlastig1 giinlimiizde, 6gretmen adaylarmin yalnizca
teknolojiyi kullanabilme degil, ayn1 zamanda elestirel diisiinme, problem ¢6zme ve etik farkindalik gibi
iist diizey becerilerle donatilmas: gerekliligi artmaktadir. Bu baglamda bireylerin gerekli becerilerle
donatilmasi, 6nem arz etmektedir. Dolayisiyla, yapay zeka okuryazarligi ile 21. yiizyil becerileri
arasindaki etkilesimin anlagilmasi, spor egitimi programlarinin icerik ve pedagojik yaklagimlarinin
yeniden yapilandirilmasina katki saglayabilir. Arastirma kapsaminda cinsiyet, yas, bolim ve simf
degiskenleri dogrultusunda anlaml farkliliklarin ortaya konulmasi da c¢alismanin alt amaclar
arasindadir.

Yontem
Arastirmanin Modeli

Bu aragtirma, mevcut durumu ortaya koymay1 amacladigindan, tarama modellerinden biri olan
iligkisel tarama modeli ¢ergevesinde yapilandirilmigtir. Tarama modelleri, gegmiste ya da halen var olan
bir durumu, oldugu sekliyle betimlemeye yonelik arastirma yaklagimlaridir. Arastirma konusu olan
birey ya da nesne, kendi dogal kosullar1 igerisinde ve herhangi bir miidahale ya da yonlendirme
olmaksizin tanimlanmaya caligilir. Tarama modelinin alt tiirlerinden biri olan iligkisel tarama modeli
ise, iki ya da daha fazla degisken arasindaki birlikte degisim durumunu ve/veya bu degisimin derecesini
belirlemeyi amaglayan bir aragtirma desenidir (Karasar, 2009).

Evren ve Orneklem

Tablo 1. Katilimeilarin Tanimlayici Ozellikleri (n=410)

Degiskenler f %

Cinsiyet

Kadin 206 50.2
Erkek 204 49.8
Yas

18-20 189 46.1
21-23 167 40.7
24-26 39 9.5

26+ 15 3.7
Boliim

Beden Egitimi ve Spor 197 48.0
Antrenorliik Egitimi 124 30.2
Spor Yoneticiligi 71 17.3
Rekreasyon 18 44
Simf

1. Simif 77 40.3
2. Smif 24 12.6
3. Smuf 52 27.2
4. Smf 38 19.9
Formasyon alma durumu

Evet 95 49.7
Hayir 96 50.3

Aragtirmanin evrenini, Tiirkiye’deki tiniversitelerde 2024-2025 Egitim-6gretim yili aktif olarak
ogrenim géren dgrenciler olusturmaktadir. Arastirma drneklemini ise Universitelerin Spor Bilimleri
Fakiiltelerinde 6grenim goren Beden Egitimi ve Spor (n=197), Antrenorliik Egitimi (n=124), Spor
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Yoneticiligi (n=71) ve rekreasyon (n=18) boliimleri olmak {izere basit tesadiifi 6rnekleme yontemiyle
secilmis 410 katilimcidan olugsmaktadir (Tablo 1). Arastirmanin 6rneklem se¢iminde 6rneklem hacmi
icin alanyazinda cesitli pratik kurallar vardir. Caligmada orneklem hacmi her 6lgek maddesinin
minimum 5, maksimum 20 kat1 olmalidir kurali dikkate alinmistir (Tavsancil, 2014). Bu baglamda
arastirma Ornekleminin belirlenmesinde Olgeklerde bulunan “yapay zeka okuryazarligi olgegi” 31
madde ve “21 yiizy1l becerileri yeterlilik algilar1 6lgegi” 42 madde olmak iizere toplamda 73 madde
bulunmasi ve 6lgek sayisinin en az bes kat1 kadar katilimcer gerekliligi, ¢alisma igin minimum katilimct
sayisinin 365 olmasmi gerektirmistir. Caligmada olasi veri kaybini onlemek ve arastirmanin

giivenirligini artirmak i¢in 410 katilimciya ulasilmistir.

Veri Toplama Araclan

Kisisel Bilgi Formu: Cinsiyet, yas, boliim, formasyon alip almadig1 ve sinif gibi sorulara cevap
vermeleri istenmistir.

Yapay zeka okuryazarligi dlcegi (YZOO): Karaoglan Yilmaz ve Yilmaz (2023) tarafindan
Tiirkge’ye uyarlanan "yapay zeka okuryazarligi Olgegi" Ogrencilerin yapay zekd okuryazarhk
diizeylerinin belirlenmesi amaciyla kullamlan bir &lgektir. Olgcek 31 madde ve ii¢ faktdrden (teknik
anlama, elestirel degerlendirme, pratik uygulama) olugmakta olup, “Kesinlikle Katiliyorum (7)” ile
“Kesinlikle Katilmiyorum (1)” diizeyleri arasinda degismektedir. Teknik anlama boyutunda 14 madde,
elestirel degerlendirme boyutunda 10 madde ve pratik uygulama boyutunda 7 madde yer almaktadir.
Olgek ve alt boyutlarindan alman yiiksek puanlar, yiiksek okuryazarliga isaret etmektedir. Olgegin
giivenilirlik katsayilari, alt faktorler icin 0.97 ile 0.98 arasinda degigsmekte olup, Olgegin genel
giivenilirlik katsayist 0.99'dur. Mevcut aragtirmamizda dlgek genelinde .970, alt boyutlar i¢in sirasiyla
“teknik anlama” .955, “elestirel degerlendirme” .949, “pratik uygulama” .928 olarak giivenirlik katsay1s1
tespit edilmis ve sonuglar 6l¢egin oldukea giivenilir olduguna isaret etmistir.

21. Yiizyil becerileri yeterlilik algilar1 dlgegi (21YBYAO): Arastirmada Anagiin vd. (2016),
tarafindan gelistirilmis “21. Yiizy1l becerileri yeterlilik algis1 6lgegi” kullamlmistir. Ogretmen
adaylarinin 21. yiizy1l becerilerine iliskin yeterliliklerine yonelik algilarimi 6l¢meyi amaglayan 6lgek 42
madde ve 3 alt boyut igermektedir. “Ogrenme ve yenilenme becerileri” alt boyutunda 16 (1-16 arasi),
“yasam ve kariyer becerileri” alt boyutunda 18 (17-34 aras1), “bilgi, medya ve teknoloji becerileri” alt
boyutunda ise 8 madde (35-42 arasi) yer almaktadir. 5°1i likert seklinde olan 6lgegin maddeleri; “higbir
zaman” (1), “nadiren” (2), “bazen” (3), “sik sik” (4) ve “her zaman” (5) seklinde derecelendirilmistir.
Olgegin 27. maddesi olumsuz ifade igermesi nedeniyle ters puanlanmustir. Olgekten almabilecek en
diisiik puan 42, en yiiksek puan ise 210°dur. Olgek genelinde Cronbach Alfa giivenirlik katsayisi .889,
olarak tespit edilmistir. Giivenirlik katsayisinin alt boyutlar igin sirasiyla “6grenme ve yenilenme
becerileri” .845, “yasam ve kariyer becerileri” .826 ve “bilgi, medya ve teknoloji becerileri” .810 oldugu
goriilmektedir. Mevcut aragtirmamizda 6l¢ek genelinde .966, alt boyutlar igin sirasiyla “6grenme ve
yenilenme becerileri” .932, “yasam ve kariyer becerileri” .931, “bilgi, medya ve teknoloji becerileri”
.896 olarak giivenirlik katsayisi tespit edilmis ve sonuglar 6lgegin oldukca giivenilir olduguna isaret
etmistir.

Verilerin Toplanmasi

Arastirmaci tarafindan tasarlanan dlgek dort ana boliimden olusmaktadir. Olgegin ilk bdliimiinde
lgegin amacini ve niteligini agiklayan bilgilendirme mevcuttur. ikinci boliimde “Kisisel Bilgi Formu”,
iciincii boliimde “yapay zeka okur yazarligi 6lcegi”, dordiincii bolimde ise “21 yiizyil becerileri
yeterlilik algilar1 6lgegi” bulunmaktadir. “Google Formlar” uygulamasia aktarilan dlgek formunun
linki katilimeilara online olarak génderilmistir. Olgek 08.06.2025 - 29.07.2025 tarihleri arasinda erigime
acik kalmistir. Yanitlama i¢in herhangi bir zaman sinirlamasi konulmamistir. Arastirma igin yeterli
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orneklem sayisina ulagildiktan sonra 6l¢ek linki erisime kapatilmis olup, veri seti istatistiksel analiz igin

hazir hale getirilmistir.

Verilerin Analizi

Arastirmada elde edilen verilere uygulanacak olan testlerin se¢imi dncesinde hata terimlerinin
normal dagilim gosterip gostermedigi kontrol etmek amaci ile Kolmogorov-Smirnov normallik testi
uygulanmistir (p>0.05). Olgekten elde edilen puanlar i¢in ikili karsilastirmalarda Bagimsiz 6rneklem t-
testi, ¢oklu karsilagtirmalarda ise Tek yonlii varyans analizi ve Tukey HSD testinden yararlanilmistir.
YZOO ile 21YBYAO arasindaki iliski ise pearson korelasyon testi ile analiz edilmistir. Arastirma
bulgulari, yiizde (%), ortalama ve standart sapma olarak ifade edilmis olup, tiim istatistiksel sonuglarda
ortaya cikan farklar p<0.05 6nem seviyesinde anlamli kabul edilmistir. Verilerin analizi SPSS 26.0 V.

istatistik paket programinda yapilmustir.

Bulgular

Aragtirmaya ait bulgular asagida tablolar seklinde sunulmustur.

Tablo 2. Katilimcilarin Cinsiyet Degiskenine Gore Karsilagtirmalari

YZOO

Alt Boyutlar Cinsiyet n X Ss t P
Teknik anlama Iéflfél‘: ggi j;g? }gzzg 1430 0.154
Elestirel degerlendirme Iéflfél‘: ;82 2(7):32 114‘;66 1.814  0.070
Pratik uygulama Iéflfél‘: ggi ;g% ig:g‘l‘ 944 0.346
Ogrenme ve Yenilenme Becerileri Iéflféll: ;8461 2(1)32 i (l)g?l -.762 0.447
21YBYAO  Yasam ve Kariyer becerileri Iéflfél‘: ggi ;8;? ﬁii 0.149  0.881
Bilgi, medya ve teknoloji becerileri Iéflfél‘: ggi 2(1):;1 gzg(z) -1.003 0317

Tablo 2 incelendiginde YZOO ve 21YBYAO’ne ait alt boyutlarin cinsiyet degiskeni agisindan

farklilasmadig1 goriilmektedir (p>0.05).

Tablo 3. Katilimcilarin Yag Degiskenine Gore Kargilagtirmalar

Alt Boyutlar Yas n X Ss F p
18-20 189 43.96 18.57
. 21-23 167 48.19 18.91
Teknik anlama 2426 39 48.36 2126 2.297 0.077
27+ 15 53.33 23.73
18-20 189 37.22 14.92
YZOO . - . 21-23 167 39.84 13.83
Elestirel degerlendirme 2426 39 3921 15.53 1.698 0.167
27+ 15 44.27 19.24
18-20 189 28.50 10.04
. 21-23 167 28.32 9.55
Pratik uygulama 2426 39 3021 10.74 1.106 0.346
27+ 15 32.47 12.68
18-20 189 59.46b 10.61
Ogrenme ve yenilenme becerileri 21-23 167 60.72ab 10.78 3.989 0.008*
21YBYAD 24-26 39 63.59ab 10.44
27+ 15 67.73a 10.53
. o 18-20 189 69.10b 11.88 "
Yasam ve kariyer becerileri 2123 167 69.80b 1223 5.186 0.002
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24-26 39 75.31ab  10.13
27+ 15 78.00a 11.12
18-20 189 30.46b 5.92
oo . _ 21-23 167  31.03ab 6.37 "
Bilgi, medya ve teknoloji becerileri 2426 39 32 49ab 573 3.103  0.027

27+ 15 34.67a 5.14

£<0.05*

Tablo 3’e bakildiginda YZOO’ye ait alt boyutlarinda yas degiskeni agisindan, istatistiksel
anlamlilik bulunmamustir (p>0.05). 21YBYAQO’ye ait alt boyutlara bakildiginda ise istatistiksel olarak
farklilik tespit edilmistir (p<0.05). Bu durumda yaglar1 27+ olan katilimcilarin, 6grenme ve yenilenme
becerileri, yasam ve kariyer becerileri, bilgi, medya ve teknoloji becerileri puanlarinin yaslar1 daha
kiigiik olan katilimcilara gore yiiksek oldugu goriilmektedir.

Tablo 4. Katilimcilarin Bolim Degiskenine Gore Karsilagtirmalari

Alt Boyutlar Boliim n X Ss F p
Beden Egitimi ve Spor 197 45.92 19.39
. Antrendrlitk Egitimi 124 44.61 19.06
Teknik anlama Spor Yéneticiligi 71 5158 18gs 182 009
Rekreasyon 18 44.50 19.00
Beden Egitimi ve Spor 197 41.06a 14.58
YZOO . - . Antrendrlitk Egitimi 124 34.83b 14.08 *
Elestirel degerlendirme Spor Yoneticilii 71 40.28a 14.84 5.570  0.001
Rekreasyon 18 34.06b 15.46
Beden Egitimi ve Spor 197 30.42a 9.59
. Antrendrlitk Egitimi 124 26.25b 9.77 "
Pratik uygulama Spor Yoneticiligi 71 2956a 1043 004 0001
Rekreasyon 18 24.11b 10.63
Beden Egitimi ve Spor 197 61.47 10.31
Ogrenme ve yenilenme Antrendrlitk Egitimi 124 59.45 11.37 2971 0.080
becerileri Spor Yoneticiligi 71 61.75 11.10 ’ ’
Rekreasyon 18 56.00 8.98
Beden Egitimi ve Spor 197 70.37a 11.68
21YBYAO  Yasam ve kariyer becerileri g;ge@‘;ﬂzﬁcii?ml 17214 g?: wor B 03 000
Rekreasyon 18 63.00b 9.91
Beden Egitimi ve Spor 197 31.53a 5.77
Bilgi, medya ve teknoloji Antrendrliik Egitimi 124 30.19a 6.76 3170 0.024*
becerileri Spor Yoneticiligi 71 31.90a 5.62 ’ ’
Rekreasyon 18 28.06b 5.84

£<0.05*

Tablo 4’¢ bakildiginda YZOOye ait alt boyutlarinda, katilimcilarin “elestirel degerlendirme” ve
“Pratik Uygulama” alt boyutlarinda “Beden Egitimi ve Spor ve Spor Yoneticiligi” bolimii
ogrencilerinin puanlari, “Antrendrliik Egitimi ve Rekreasyon” boliimii 6grencilerine gore anlaml
derecede yiiksek oldugu tespit edilmistir (p<0.05). 21YBYAO’ye ait alt boyutlara bakildiginda ise
“Yasam ve kariyer becerileri” ve “Bilgi, medya ve teknoloji becerileri” alt boyutlarinda en diisiik puanin
rekreasyon boliimii 6grencilerinde oldugu goriilmektedir (p<0.05).
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Tablo 5. Katilimcilarin Smif Degiskenine Gore Karsilagtirmalar

Alt Boyutlar Boliim n X Ss F p
1. Simf 164 41.04b 18.17
. 2. Simif 67 47.79a 19.31 *
Teknik anlama 3. Sumf 39 5031, 19.52 8.029 0.001
4. Simf 90 51.46a 18.76
1. Simf 164 34.88b 15.15
YZOO . - . 2. Simif 67 41.31a 13.84 N
Elestirel degerlendirme 3 Suif 89 40 47a 14.66 6.652 0.001
4. Simf 90 42.11a 13.37
1. Simf 164 27.19 10.36
. 2. Simf 67 29.37 10.35
Pratik uygulama 3. Sumf 39 29 58 10.13 2.287 0.078
4. Simf 90 30.22 8.74
1. Simf 164 59.07b 10.45
Ogrenme ve yenilenme 2. Siif 67 59.72b  11.93 N
becerileri 3. Smf 89 61.99ab 10.16 3.257 0.022
4. Simf 90 62.98a 10.66
1. Simf 164 69.37 11.95
2 . o 2. Simf 67 69.19 12.13
21YBYAO Yasam ve kariyer becerileri 3. Sumf 39 70.02 11.88 2.132 0.092
4. Simf 90 73.09 12.00
1. Simf 164 30.37b 6.27
Bilgi, medya ve teknoloji 2. Smif 67 30.33b 5.64
becerileri 3. Smf 89 31.75ab 5.85 2.957 0.032
4. Simf 90 32.43a 6.21

£<0.05*

Tablo 5’e gore, YZOO’ niin “Teknik Anlama” ve “Elestirel Degerlendirme” alt boyutlarinda
istatistiksel olarak anlamli farkliliklar tespit edilmistir (p<0.05). 2., 3. ve 4. smif Ogrencilerinin bu
alanlardaki puanlarmin, 1. simf 6grencilerine kiyasla daha yiiksek oldugu goriilmiistiir. 21YBYAO’ye
ait alt boyutlardan “Ogrenme ve Yenilenme Becerileri” ile “Bilgi, Medya ve Teknoloji Becerileri”nde
de anlaml farkliliklar bulunmus (p<0.05), bu baglamda 4. sinif 6grencilerinin s6z konusu becerilerde
daha yliksek diizeyde oldugu belirlenmistir.

Tablo 6. Yapay Zeka Okuryazligi ile 21. Yiizyil Becerileri Yeterlilik Algilar1 Arasindaki
Korelasyon Analizi

21. Yiizyll Becerileri Yeterlilik Algilar1 Olgegi

274
0.000

Yapay Zeka Okuryazhg Olgegi
p<0.05%*

Tablo 6 incelendiginde, yapay zeka okuryazarligi ile 21. Yiizy1l Becerileri Yeterlilik Algilart
arasinda pozitif yonde zayif diizey bir korelasyon oldugu tespit edilmistir (p<0.05). Bu sonuca gore,
yapay zeka okuryazarlign ile 21. Yiizyil Becerileri Yeterlilik Algilarimin birbirini olumlu yonde
etkiledigi ifade edilebilir.
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Tartisma

Bu boliimde elde edilen bulgular mevcut literatiir g¢ercevesinde tartisilmistir. Literatiir
incelendiginde bulgularimizla paralellik gdsteren ¢alismalarin oldugu sdylemek miimkiindiir:

Yapay Zeka Okuryazarhgi ve Demografik Degiskenler

Stirekli internet kullanimi, 6grencilere yapay zeka hakkinda daha fazla bilgi edinme ve bu konuda
giincel gelismeleri takip etme olanagi saglar. Bu bilgilendirme ve deneyimler, 6grencilerin yapay zeka
teknolojilerini daha objektif bir sekilde degerlendirmelerine ve potansiyel faydalarimi gérmelerine
olanak tanir (Karacan Dogan, 2023). Yapay zeka (YZ) okuryazarlig: diizeylerinin cinsiyet, yas, sinif ve
bolim gibi degiskenlere gore farklilasip farklilagmadigini inceleyen g¢aligmalar karma sonuglar
sunmaktadir. Bir¢cok genis Olgekli arastirma, YZ okuryazarliginda cinsiyet farki bulunmamstir.
Ornegin, Mansoor vd. (2024), dért Asya ve Afrika iilkesinden 1.800 iiniversite dgrencisine anket
uygulayarak YZ okuryazarligi diizeyleri hakkinda kapsamli, simir Gtesi bir bakis acisi saglamay1
amacladiklan ¢alismalarinda YZ okuryazarlig1 diizeylerinde milliyet, bilimsel uzmanlik ve akademik
derecelere dayali 6nemli farkliliklar ortaya koyarken, yas ve cinsiyetin dikkate deger etkileri olmadigini
saptamuglardir. Benzer sekilde, Sari vd. (2023) Endonezya’daki 542 {iniversite 6grencisiyle yaptiklar
YZ okuryazarligini olusturan dort alt boyutu (farkindalik, kullanim, degerlendirme ve etik) belirlemeyi
ve cinsiyet, yas ile teknolojik cihaz sahipligi gibi faktorlerin YZ okuryazarlig: {izerindeki etkilerini
tanimlayici-niceliksel bir yaklasimla incelemeyi amagladiklan ¢alismalarinda cinsiyetin ve yasin YZ
okuryazarlig1 iizerinde belirgin bir etkisi olmadigini belirtmiglerdir. Nitekim Savas ve arkadaslar
(2023), 181 spor bilimleri d6grencisiyle gerceklestirdikleri ¢alismalarinda, yapay zeka kaygilarini cesitli
degiskenler acgisindan incelemislerdir ve arastirma sonucunda katilimei Ogrencilerin yapay zeka
kaygilarinin yas ve cinsiyet degiskenlerine gore farklilik gostermedigini ifade etmislerdir.

Fekete (2025) ise, Macaristan ve Avusturya da dahil olmak {izere c¢esitli Avrupa
iniversitelerinden 226 0grenciye uygulanan g¢evrimi¢i bir anket aracilifiyla yapay zeka
okuryazarligindaki bireysel farkliliklar1 inceledigi ¢alismasinda erkek ogrencilerin YZ araglarmi
kullanma deneyimi ve 6zgiiveni bakimindan kadinlardan anlaml diizeyde daha yiiksek puan aldigini,
buna karsin kadinlarin ise etik kullanima daha fazla 6nem verdiklerini bildirmistir. S6z konusu
calismada, 6grencilerin yaslar1 ve 6grenim diizeylerine gore de anlamh farkliliklar ortaya konmustur.
Bulgular, daha gen¢ &grencilerin yapay zekaya iliskin kavramsal bilgi diizeylerinin daha yiiksek
oldugunu; buna karsilik, daha olgun yastaki 6grencilerin yapay zeka becerilerini gelistirme konusunda
daha istekli olduklarin1 géstermektedir. Benzer sekilde Caz vd. (2024), 291 spor bilimleri 6grencisi ile
yapay zeka okuryazarlig ile dijital iyi olus arasindaki iliskiyi inceledikleri caligmalarinda; cinsiyet ve
yas degiskenlerine gore 6grencilerin yapay zeka okuryazarlig1 diizeyleri ya da dijital iyi olus puanlar
arasinda anlamli farklilik bulmuslardir.

Akademik alan veya bolim degiskeni de YZ okuryazarliinda onemli bir belirleyici
olabilmektedir. Clinkii genel olarak literatiir, YZ okuryazarliginda cinsiyet ve yas gibi demografik
faktorlerin tek basina belirleyici olmadigini, asil farklarm 6grencilerin egitim aldiklar1 alanlar veya
teknolojiye maruziyet diizeyleriyle ilgili olabilecegini gostermektedir (Mansoor vd., 2024; Sari vd.,
2023; Fekete, 2025). Karabacak (2024), beden egitimi Ogretmenleriyle yaptigi yapay zeka
uygulamalarina yonelik tutumlari ile akademik 6z yeterlilik algilar arastirmasinda beden egitimi
ogretmen adaylarinin yapay zekaya yonelik tutumlarinda erkek Ogretmen adaylarinin cinsiyet
degiskeninde istatistiksel olarak anlamli farklilik oldugu tespit edilmistir. Ayrica ayni ¢calismada beden
egitimi 6gretmen adaylarmin yapay zekaya yonelik tutumlarinin yas degiskeni arasinda da anlamli bir
farklilik oldugu gozlemlenmistir. Nitekim daha geng¢ 6grencilerin yapay zekaya iliskin kavramsal bilgi
diizeylerinin daha yiiksek oldugu, buna karsilik daha ileri yastaki 6grencilerin (6zellikle yiiksek lisans
diizeyindekilerin) yapay zeka becerilerini gelistirmeye daha istekli olduklart tespit edilmistir. Bu
bulgular, bireylerin deneyim ve ilgi diizeylerinin yapay zeka okuryazarliginin farkli bilesenleri {izerinde
farkli etkiler yaratabilecegini ortaya koymaktadir (Fekete, 2025).
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Teknik ve sayisal alanlardaki 6grencilerin YZ teknolojilerine daha fazla maruz kaldiklar1 veya bu
alana daha fazla ilgi duyduklan icin YZ okuryazarliginda daha ileri diizeyde olmalar1 olasi
goriinmektedir. Ote yandan, bazi1 ¢alismalarda 6grencilerin sinif diizeyi (6rn. birinci sinif vs. son sinif)
dogrudan incelenmemis olsa da, genel olarak akademik deneyimin artmasiyla YZ farkindaliginin da
arttig1 yoniinde bulgulara rastlanmaktadir. Nitekim uluslararasi bir arastirmada akademik kidem (lisans,
yiiksek lisans gibi) degiskeninin YZ okuryazarligi iizerinde kii¢iik de olsa etkilerinin oldugu
belirtilmistir. Bu noktada, bireylerin akademik kidem ve alan bilgisinin yan sira dijital diinyayla olan
etkilesim sikliginin da 6nemli bir etken oldugu sdylenebilir. Sonug olarak, internetin yogun kullanima,
ogrencilerin yapay zekaya karsi daha bilingli ve olumlu bir tutum gelistirmelerine katkida bulunuyor
olabilir (Karacan Dogan vd., 2023).

21. Yiizyll Becerileri Yeterlilik Algilar1 ve Demografik Degiskenler

Ogrencilerin 21. yiizy1l becerilerine yonelik yeterlilik algilarmin cinsiyet, yas, smif ve boliim gibi
degiskenlere gore farklilasip farklilasmadigi konusunda yapilan aragtirmalar genellikle cinsiyet
konusunda anlaml1 bir fark ortaya koymamistir. Giiler ve Tuncel’in (2022), beden egitimi ve spor
ogretmen adaylarinin 21. yiizy1l becerileri yeterlilik diizeylerine yonelik yapmis olduklar
caligmalarinda yas, cinsiyet ve sif degiskenleri arasinda arasinda istatistiksel olarak farklilik
olmadigimi belirtmislerdir. Cemaloglu vd. (2019), meslek lisesi dgretmenleriyle gerceklestirdikleri
arastirmalarinda 21. yiizyil becerileri yeterlilik algilarinin cinsiyete, egitim durumuna veya mesleki
kideme gore degismedigini gdzlemlemislerdir. Benzer bir derleme ¢alismasinda da 6gretmenlerin 21.
yiizy1l becerileri yeterlilik algilarinda cinsiyet temelli bir fark bulunmadig: birden fazla arastirmada
ortaya konmustur (Kalemkus ve Ozek, 2021). Yine benzer sekilde Solmaz ve Giiven (2023) beden
egitimi ve spor Ogretmen adaylarmin 21. yiizyil becerileri yeterlilik algilarini incelemis cinsiyet
degiskeni agisindan benzer sonuglar bulmustur. Bu bulgularin yani sira, Cengiz vd. (2023) tarafindan
yapilan ¢aligmada 21. yiizyil becerilerinden biri olan yaratici diislinmenin, 6gretmenlerin hayal gii¢lerini
kullanmalarina, yeni {iirlinler ortaya koymalarina, yeni durumlara uyum saglamalarina, sira dist
materyaller kullanmalarina ve ¢aga uyum gostermelerine yardimei olacag: belirtilmistir.

Akademik Basar1 (Not Ortalamasi) ve Lise Gegmisi: Siif diizeyi gibi, akademik not ortalamasi
da adaylarm 6z-yeterlilik algilarinda anlamli bir ayrim getirmemektedir. Ankara Universitesi’ndeki
beden egitimi 6gretmen adaylar iizerinde yapilan arastirmada, akademik basar1 diizeyi yiliksek olanlar
ile diigiik olanlar arasinda 21. ylizyil becerileri algis1 bakimindan fark bulunmamistir (Giiler ve Tuncel,
2022). Beden egitimi ve spor 6gretmenligi 6rnekleminde de tiim 6grenciler ayni boliimde oldugundan,
diger boliimlerle kiyaslama yapilmamis ancak genel bulgular bu alanin diger boliimlerle (Gomleksiz
vd., 2019) tutarli diizeyde oldugunu ima etmektedir. Kisacasi, 6gretmenlik programi/bransi, adaylarin
21. yiizy1l becerilerine iliskin 6zgiivenlerinde belirleyici bir faktor olarak 6ne ¢ikmamaktadir.

Yukaridaki bu bilgiler 1s18inda sdyleyebiliriz ki, spor bilimleri 6grencilerinden edebiyat
Ogretmeni adaylarina kadar genis bir yelpazede yapilan arastirmalar, 6gretmen adaylarinin 21. yiizyil
becerileri konusunda kendilerine giiven duyan bir profil ¢izdigini ortaya koymaktadir. Demografik
farkliliklar biiyiik 6l¢iide sinirli olsa da, egitim ortamlarinda bireysel farkliliklara duyarl yaklagimlar
benimsemek 6nemlidir. Ogretmen adaylarinin ¢agdas becerilerle donanmis ve bu donanima inang
besleyen egiticiler olarak yetigsmesi, gelecekteki egitim ortamlarina aktaracaklar 21. ylizyil yeterlilikleri
acisindan kritik bir kazanim olacaktir.

Yapay Zeka Okuryazarhg ile 21. Yiizyil Becerileri Arasindaki Iliski

Yapay zeka okuryazarligi ile 21. yiizy1l becerileri arasindaki iligki, literatiirde yeni incelenmeye
baglayan bir konudur. Mevcut caligmalar, bu iki degisken arasinda pozitif yonde bir baglanti
olabilecegini isaret etmekle birlikte iliskinin dogasinin karmasik olabilecegini de gostermektedir.
Kuramsal olarak, YZ okuryazarligi kazanimi 21. yiizyil becerilerinin bir parcasi veya destekleyicisi
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olarak goriilmektedir. Ornegin, Mills vd. (2024), gelistirdikleri YZ okuryazarlig1 ¢ercevesinde iletisim,
isbirligi, elestirel diisiinme ve yaraticilik gibi 21. yiizyil becerilerinin YZ okuryazarliginin temelini
olusturdugunu vurgulamistir. Bu bakis agisina gore, bir bireyin YZ okuryazarlig1 diizeyi yiikseldikge,
dijital diinyada elestirel ve yaratici diisiinme, problem ¢ézme, etkili iletisim kurma gibi becerilerinin de
paralel olarak gelismesi beklenir. Nitekim mevcut galigmamizda elde ettigimiz YZ okuryazarligi ile 21.
yilizy1l becerileri arasindaki pozitif korelasyon, literatiirde One siirlilen bu kuramsal beklentiyle
ortiismektedir.

Ote yandan, bazi arastirmalar YZ okuryazarligi ile 21. yiizy1l becerileri arasindaki iliskinin dolaylt
ve dikkatli yonetilmesi gereken yonleri olabilecegine isaret etmektedir. Zhang vd. (2025), 6gretmen
adaylar (matematik bransi) ile yaptiklan bir calismada YZ okuryazarli§i, YZ’ye giiven ve YZ’ye
bagimlilik degiskenlerini 21. ylizy1l becerileriyle birlikte incelemistir. Bu ¢alisma, YZ okuryazarligi ve
YZ’ye giiven diizeylerinin artmasinin, bireylerin YZ teknolojilerine bagimliligim1 anlamli bigimde
yiikselttigini; artan bu bagimliligin ise problem ¢6zme, elestirel diisiinme, yaratici diisiinme, isbirligi ve
iletisim gibi temel 21. yiizyil becerileri iizerinde olumsuz etki yarattigini ortaya koymustur. Baska bir
deyisle, YZ araclarim yogun kullanan Ogretmen adaylarinin séz konusu becerilerinde diisiis
gozlemlenmistir. S6z konusu aragtirmanin bulgusu, YZ okuryazarligiile 21. yiizy1l becerileri arasindaki
iligkinin dogrusal olmayabilecegini gostermektedir. YZ okuryazar1 olmak, bu becerileri desteklese de
asir1 ve kontrolsiz YZ kullanimi, 6grencilerin/katilimcilarin problem ¢ozme, elestirel diisiinme ve
iiretkenlik gibi temel becerileri uygulama sikligini azaltarak bu yetkinliklerin zamanla kérelmesine yol
acabilir. Bu nedenle literatiirde, YZ okuryazarlig1 kazandirilirken ayn1 zamanda dijital denge ve elestirel
farkindalik becerilerinin de gelistirilmesi gerektigi vurgulanmaktadir.

Genel olarak, onceki ¢aligmalar YZ okuryazarligi ile 21. yiizyil becerileri arasinda temelde pozitif
bir iligki olabilecegini bildirmekte, ancak bu iliskinin niteliginin egitimin icerigine ve bireylerin YZ
kullanim bi¢imlerine bagli oldugunu gostermektedir. 21. yiizyil becerilerinin énemli bir boyutu olan
dijital yeterlilik kapsaminda, YZ okuryazarlig1 giderek daha fazla 6nem kazanmakta ve egitimciler bu
iki alanin biitlinciil bir yaklasimla ele alinmas1 gerektigini vurgulamaktadir (Duran vd. 2008; Ananiadou
ve Claro, 2009). Sonug olarak, gelecegin O0gretmen adaylarmi dijital ¢aga hazirlamak icin YZ
okuryazarlig1 egitimlerinin 21. yiizyil becerilerini (6rnegin elestirel diisiinme, problem ¢dzme ve etik
biling) pekistirecek sekilde tasarlanmasi gerektigi hem bizim bulgularimiz hem de literatiir tarafindan
desteklenmektedir.

Sonug¢

Sonug olarak aragtirmada; cinsiyet degiskenine gore anlaml bir fark gézlenmezken, yas, sinif ve
boliim gibi degiskenlerde kismi farkliliklar saptanmistir. Ozellikle daha geng dgrencilerin kavramsal
bilgi diizeylerinin, daha ileri simf diizeyindekilerin ise uygulama becerilerinin daha gelismis oldugu
dikkat ¢ekmektedir. Diger taraftan Ogrencilerin yapay zeka okuryazarligi ile 21. yiizyil becerileri
arasinda pozitif yonde ancak zayif diizeyde anlaml bir iligski oldugunu saptayarak, gelecegin 6gretmen
adaylarinin dijital ¢aga uyum saglama potansiyelinin yiiksek oldugunu ve bu dogrultuda egitim
programlarinda dijital yetkinliklerin daha sistemli ve biitiinciil bicimde gelistirilmesi gerektigini
gostermektedir.

Oneriler

Arastirmanin bulgular1 dogrultusunda, spor bilimleri alaninda egitim gdéren dgrencilerin yapay
zekaya yonelik bilgi ve beceri diizeylerini artirmak igin lisans programlarina YZ okuryazarligina yonelik
iceriklerin sistematik bigcimde entegre edilmesi Onerilmektedir. Bu igeriklerin yalnizca teknik bilgi
aktaran modiiller degil, ayn1 zamanda elestirel diisiinme, problem ¢6zme, etik duyarlilik ve disiplinler
aras1 uygulama becerileri gelistiren etkinliklerle desteklenmesi Onemlidir. Ayrica, Ogretim
elemanlarinin da bu alanlara ydnelik hizmet i¢i egitimlerle donatilmasi; Beden Egitimi ve Spor Ogretim
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Programlarini dijital yeterlilik, yapay zeka ve 21. ylizy1l becerilerini i¢ ige gegirecek bicimde yeniden
yapilandirilmasi 6nerilmektedir. Bu tiir biitiinciil yaklagimlar, 6grencilerin sadece dijital araglara hakim
bireyler degil, ayn1 zamanda elestirel, etik ve yaratici diislinebilen dijital vatandaslar olarak yetigsmelerini
saglayacaktir. Ayrica 6grencilerin egitim gdrevlerini tamamlamak i¢in yapay zeka uygulamalarina
giivenmeleri degiskeni de incelenebilir ve bunun yapay zekd okuryazarligi diizeyi ve akademik
performans tizerindeki etkileri degerlendirilebilir.

Beyan ve Ac¢iklamalar
1. Arastirmacilarin katki orani beyani: Arastirma tek yazarli oldugu i¢in katki oran1 %100
2. Cikar catismasi: Yazar tarafindan herhangi bir ¢ikar ¢atigmasi beyan edilmemistir.

3. Etik Beyan: Bu arastirma igin Mus Alparslan Universitesi, Bilimsel Arastirma ve Yaym Etik
Kurulu’ndan 03.06.2025 tarihinde 11/77 karari ile etik onay alimmustir.

4. Arastirmanin Modeli: Calisma aragtirma makalesidir. Bu aragtirma, mevcut durumu ortaya
koymay1 amagladigindan, tarama modellerinden biri olan iliskisel tarama modeli ger¢evesinde
yapilandirilmistir.
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