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ABSTRACT

This study derives its motivation from the 21st-century skills, often called the "skills of the era," which
encompass goals inspired by contrasting philosophies. Educators are expected to nurture environmentally
conscious, health-literate, and culturally sensitive individuals while fostering competitive, outcome-
oriented, financially literate individuals. There's a quest to harmonize these attributes, driving specific
investments. The need for an educational landscape overview becomes evident. discussions. Interpreting
21st-century skills, selecting focused skills, and understanding data collection sources initiate
multidimensional discussions within educational sciences. Thus, the study's core objective is to map
fundamental characteristics of literature emphasizing 21st-century skills. Analyzing 157 recent PhD
theses in Turkey's educational sciences field, the study examines academic disciplines, emphasized skills,
methodologies, data collection tools, participants, and outcomes. The literature review shows variations in
emphasis on 21st-century skills, with some receiving attention while others are marginalized. Study
participants mainly comprise students and educators. The conclusion highlights recommended tools like
mobile apps, animation software, websites, instructional techniques, and devices, as advised by authors.

Keywords: 21st century skills, maps of skills, skills in education
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Kamuoyunda “cagin becerileri” olarak ifade edilen, icerisinde karsit felsefelerden beslenen amaclarin da
oldugu 21. yiizy1l becerileri bu ¢alismanin giidiilenme (motivasyon) kaynagidir. Ogretmenlerden cevreye
duyarl, saglik okuryazari, kiiltiirel farkliliklara duyarli bireyler yetistirmesi beklendigi kadar rekabetci,
fayda odakli, finans okuryazari bireyler de yetistirmesi beklenmektedir. Dahasi bunlarin hepsinin bir
arada oldugu bir diizlem aranmakta ve bazi yatirimlar yapilmaktadir. Tam bu noktada egitim alanindaki
durumun bir fotografina ihtiyag duyuldugu diigiintilmektedir. Egitim bilimleri alaninda 21. ylizyil
becerilerinden ne anlasildigi, hangi becerilerin odaga alindigi, hangilerinin alinmadigi, sorular1 bir¢ok
bakimdan tizerinde tartigilabilir bir diizlem saglayacaktir. Bu dogrultuda ¢alismanin temel amaci, alan
yazinda 21. ylizyil becerilerini odaga alan ¢alismalarin temel Ozelliklerinin haritasim ¢ikarmaktir.
Caligma alani olarak Tiirkiye’de son yillarda egitim bilimlerinde yapilan doktora tezleri secilmig (157
doktora tezi); bu tezler yiiriitiildiikleri bilim dali, odaga aldiklar1 21. ylizy1l becerisi, yontemi, veri
toplama araci, katilimeilar1 ve sonuglart bakimindan analiz edilmistir. Alan yazinda bazi 21. ylizyil
becerilerinin ¢ok yiiksek oranda agirlik teskil ettigi, baz1 becerilerinin de kendisine neredeyse yer
bulamadigi; ¢aligmalarin katilimeilarinin ¢ogunun farkli kademelerden 6grenci ya da 6gretmen oldugu vb.
sonuglara ulagilmistir. Yazarlarca kullaniminin yayginlastirilmasi tavsiye edilen birgok mobil uygulama,
animasyon gelistirme uygulamasi, web sitesi, 6grenim teknigi ve cihaz oldugu sonucuna erisilmistir.

Anahtar Kelimeler: 21. ylizy1l becerileri, becerilerin ¢ergevesi, kapsam taramasi.
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INTRODUCTION

In recent years, all developments observed through individual, society, and technology
variables must be carefully monitored by educational components. To exemplify the
implications of these changes, the robot named Sophia, developed by a Hong Kong-based
partnership, was granted citizenship by Saudi Arabia (BBC, 2017). Moreover, within the next
20-30 years, millions of jobs performed by people are anticipated to be taken over by artificial
intelligence (McKinsey Global Institute, 2017). Furthermore, the International Labour
Organization (ILO) (2019) forecasts a significant increase in the current 200 million
unemployed individuals soon. According to the Intergovernmental Panel on Climate Change
(IPCC) (2018), polar ice melting will cause sea level variations across many regions for

centuries, profoundly affecting various
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)‘Whon“’p' In education, preparing
o individuals for contemporary demands
and addressing imminent threats are
. equally essential. Notably, 21st-century
(Sackville, 2020) skills in education extend beyond
welfare concerns like health, food, and
ecology. Various disciplines, including educational sciences, are initiating transformative
endeavors, focusing on 21st-century skills. In Turkey, curriculum revisions introduce new
competencies, aiming to imbue individuals with these skills from an early age (MEB, 2019).
Ministry of Education (MEB), (2018) emphasizes the primary importance of introducing 21st-
century skills in early education for a sequential developmental process. The 2023 Education
Vision by MEB (2018) underscores the significance of primary education for character
development and as a solution to cultural change.

MEB's (2022) In-Service Training Plan predominantly includes activities centered around
21st-century skills like coding, computing, data analysis, disaster preparedness, and cyber
security. Additionally, under the Presidency, Turkey's Education and Teaching Policies Board
emphasizes the need for increased interaction among stakeholders to develop integrated school
models (2021). Critical pedagogy, too, highlights the evolving nature of contemporary needs
and the necessity for change.
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In summary, examining 21st-century skills reveals a complex landscape spanning teacher
training, policy boards, and various philosophical foundations. However, delving deeper
uncovers a challenge. Analyzing which skills to prioritize, when to impart them, and how, on a
national scale, remains a gap. While research has identified a common set of skills within 21st-
century skills, no comprehensive studies have evaluated the scope of educational science
disciplines in this context. This research aims to provide an overview of the directions taken by
these studies, the emphasized skills, problem areas, and data collection methods, to create a
snapshot of educational scientists' perceptions of the 21st century. In this light, an exploratory
map is sought, and the research question is formulated as follows: "What is the general
overview of academic studies related to 21st-century skills in the field of educational sciences in
Turkey?" The sub-problems are as follows:

In PhD theses conducted in the field of education sciences in Turkey in recent years;
What are the 21st-century skills focused on?

Is there a difference by years?

Which scientific disciplines were involved in the study?

Which patterns were used?

Which data collection tools were used?

Who are the participants from whom the data was obtained?

What are the results of these studies?

NookwnhE

METHODOLOGY

This section provides information regarding the research design, study sample, data
collection tool, validity and reliability of the study, and data analysis.

2.1. Research Model

In this study, a qualitative scoping review method was employed to determine the scope
of studies related to 21st century skills in the field of education. The scoping review approach is
a relatively new technique used to map structured information on a particular topic and create a
discussable platform on a subject (Mai et al., 2014). Accordingly, 157 PhD theses were
analyzed and categorized in a table by section. Parameters used during categorization included
publication year, focused skill, discipline of study, data collection tool used, participants,
methodology, sample size, and result. An example of the data collection tool is provided in
Table 1. To determine the 21st century skill to be analyzed in the study, the P21 (2009) study
was crucial due to its independent consideration of each skill from a theoretical perspective. The
information obtained was analyzed and conclusions and recommendations were written.

2.1.1. Scale and Data Collection Process

In scoping review studies, it is not possible to speak of a structure with clearly defined
boundaries (Mai et al., 2014). Based on the requirements of the information to be mapped,
certain premises were determined, and a form, as exemplified in Tablel, was developed.

Table 1
Sample Form (Data Processing Form)

Number
Title of the
Study

Year of
Publication
Academic
Discipline of
the Study
Method Used
Focused 21st
Century Skill
Data
Collection
Tool

Data Source
Sample Size
Results
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In the processing of data in the form, the expertise of one specialist was consulted for
parameter selection and form organization. A total of 157 PhD theses, publicly available in the
database of the Council of Higher Education (YOK), were examined for each parameter, and
the data was entered into the relevant boxes.

2.2. Data Analysis

After data collection, the study was divided into sections, with each parameter forming a
section. For example, the data collection tools used in the studies were analyzed within their
own section, while the 21%-century skill focused on was also analyzed within its own section.
The data obtained in each section were re-tabulated for mapping. The data was further subjected
to processing for the organization of certain information under a single name, with the aim of
resolving differences resulting from the author's expressions or the use of different names for
some scientific disciplines at universities. Detailed information regarding these processes is
presented in Table 2.

Table 2
Details Regarding the Resolution of Name Variations in the Data.

Number Before Editing After Editing

1 Department of Education for Hearing

Impaired Special Education / Intellectual
2 Department of Education for Disabilities Teaching / Hearing

Intellectual Disabilities Impaired Teaching

3 Special Education Department
4 Primary Education Department
5 Department of primary Education
7 Department of Elementary School

Teaching
8 Department of Educational

Management
9 Department of Educa_tlonal Education Management,
Management and Inspection . . .
Inspection, Planning, and Economics
Department of Educational
10 Management, Inspection, Planning and
Economics

11 Department of Science Education The Elementary Mathematics /
12 Department of Mathematics Education Mathematics / Science Education
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Department of Mathematics and Department

13 Science Education
14 Department of Elementary School
Mathematics Teaching

15 Department of Social Studies

Education
16 Department of Social Studies

Teaching The Department of Social
17 Department of Social Studies and Studies and Turkish Education

Turkish Language Education

18 Department of Turkish Language

Education

After analyzing the data, findings and conclusions have been reached.
2.3. Limitations of the study

One of the sub-problems focuses on the frequency of studying the skills emphasized in
the study in the recent past. Consequently, a timeframe (such as the last 5 years) has been
selected to understand whether there is a trend within the skills over the years. Another
limitation of the study is the inclusion of PhD theses conducted in the last 5 years.

FINDINGS

When considering the designs of the studies, mixed-methods design (86 studies, 54.8% of
total studies) was ranked first. Additionally, there were 51 studies (32.5% of total studies) in
quantitative design and 20 studies (12.7% of total studies) in qualitative design. Therefore, it
was found that more than half of the PhD theses were created in mixed-methods design and
qualitative design was more preferred than quantitative design as a secondary option. The
findings obtained in this section of the study were expressed in sections.

3.1. The Findings on the Years of Studies Conducted

When the data was analyzed regarding the question "Are there any differences according
to the years in which the studies were conducted?" it was found that between 28-34 studies were
conducted each year. In 2017, 28 studies were conducted, in 2018, 33 studies, in 2019, 34
studies, and in 2020, 30 studies were conducted. Other findings indicate that the studies were
largely evenly distributed over the years, and there was no continuous increase or decrease. In
summary, it was concluded that there is not a significant difference in terms of the year of
completion of PhD theses conducted in the 21st century.

3.2. The findings related to the scientific fields in which the studies were conducted

The findings related to the scientific disciplines in which the studies were conducted are
presented in Table 3, which shows the distribution of 21st-century skills in PhD theses by
scientific discipline.
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Table 3
Distribution of 21st Century Skills in PhD Theses by Fields of Science

Number of

Number Field of Study (Department) Studies Percentage
(%)
()
1 Education Erograms and 30 19.1
Instruction
Primary School Mathematics /
2 Mathematics / Science Education 26 16.6
3 Primary Teaching Science 19 12.1
4 Social Studies anq Turkish 15 9.6
Language Education
5 Preschool Education Science 14 8.9

Educational Administration
6 and Inspection / Inspection Planning / 8 5.1
Inspection Science

Computer Programs and

7 Instruction / Computer and 8 5.1
Instruction
Guidance and Psychological
8 . . 6 3.8
Counseling Science
Special Education /
9 Intellectual Disability Teaching / 6 3.8
Hearing
10 English L_anguage Education 6 38
Science
11 Gifted Education Science 3 1.9
12 Gifted Education Science 3 1.9
13 Measurerr_lent and Evaluation 2 13
Science
14 Fine Arts Education Science 2 13
* Other (Adult Education
Science, Art Education Science,
Music Teaching Science, French
Language Education Science, Physics
15 Education Science, Educational 9 54
Technology Science, Educational '
Psychology Science, Religious
Culture and Ethics Education
Science, German Language
Education Main Science)
Total 157 100

*In each of the scientific fields listed in this section, only one study has been found within
the last five years.

According to Table 3, Education Programs and Instruction, Primary Education
Mathematics/Mathematics/Science Education, Elementary Education, and Social Studies and
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Turkish Language Education make up 66.2% of the PhD theses on 21st century skills in the
field of educational sciences. Education Management and Inspection/Planning/Inspection,
Computer Programs and Instruction/Computer and Instruction Technologies, Guidance and
Psychological Counseling, Special Education/Intellectual Disabilities Teaching/Hearing
Impaired Teaching, and English Language Education fields have carried out PhD theses on 21st
century skills at a moderate level. However, very few PhD theses have been conducted on 21st
century skills in the fields of Gifted Education, Physical Education and Sports, Measurement
and Evaluation, Fine Arts Education, Adult Education, Drawing and Art Education, Music
Teaching, French Language Teaching, Physics Education, Educational Technology, Educational
Psychology, Religious Culture and Ethics Education, and German Language Education.

3.3. Findings regarding data collection tools used in studies

The findings regarding the question "What are the data collection tools used in PhD
theses?" are presented in Table 4. The distribution of data collection tools used in PhD thesis
provided in the Table 4.

Table 4
Distribution of Data Collection Tools Used in PhD Theses

Number Data Collection Tools Number of Studies Percentage
®) (%)

1 Scale 120 29.1
2 Interview 104 25.2
3 Achievement Test 88 21.3
4 Observation 36 8.7
5 Diary 18 4.3
6 Document Analyze 12 2.9
7 Activity Reports 12 2.9
8 Evaluation Form 11 2.6
9 Self-Evaluation Form 5 1.2
10 Worksheets 3 0.7
11 E-Portfolio 1 0.2
12 Committee Reports 1 0.2
13 Picture 1 0.2

Total 412 100

According to Table 4, a total of 412 data collection tools were used in 157 PhD theses,
with only scales, interviews, and observations accounting for 76.4% of the total. Data collection
tools such as observation, diary, document review, activity reports, and evaluation forms were
used at a relatively moderate level, while self-assessment forms, work sheets, e-portfolios,
committee reports, and pictures were rarely utilized.

3.4. Findings regarding the determination of participants in the studies.

When the data obtained from the participants are analyzed regarding the research problem
of the study "who are the participants from whom the data are obtained?", it was found that
there were 54 different data sources in a total of 157 studies. Among the data sources where
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middle school students are the highest, various sources such as subject teachers, education
managers, adults, and children were preferred. Additionally, in studies on 21st-century skills in
education sciences, multiple data sources are predominantly evaluated together. It was found
that a total of 195 data sources were used in the literature of the research field. To enable a more
effective evaluation, Table 5 presents the general distribution of the participants, determined
with more general parameters such as teachers and students.

Table 5

General Distribution of Participants

Number Data Source Number(%f Studies Percéoe/r:)tage
1 Elementary school students 60 30.8
2 Teacher candidates 32 16.3
3 Teachers 29 14.7
4 Undergraduate students 12 6.1
5 High school students 12 6.0
6 Preschool students 11 55
7 Primary school students 10 5.0
8 Parents 10 5.0

**Qthers (adults, school administrators,
. _gyidance gnd psyphological counselors_, 19 9.4
individuals with special needs, some vocational
school students)
Total 195 100

**Each data source in this section has been the focus of no more than 3 studies in the last
five years.

According to Table 5, middle school students, teacher candidates, and teachers constitute
61.8% of PhD theses on 21st-century skills in educational sciences. In studies where
undergraduate students, high school students, preschool students, elementary school students,
and parents found a moderate place, individuals with special needs and associate degree
students were relatively less included in the studies.

3.5. Findings on the focused 21st century skills

The research identified 14 different 21st century skills in response to the question "what
are the 21st century skills focused on?" The findings obtained were expressed in Table 6 in
terms of the comparison of 21st century skills in PhD theses.

Table 6
Frequency of Usage of 21st Century Skills in PhD Theses

The 21st century skill that is Total Number of Studies Percent
Number . .
focused on in the studies Focused on (f (%)
1 Problem-solving 45 25.4
2 Creativity 36 20.3
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3 Critical thinking 30 16.9
4 Communication 15 8.5
5 Entrepreneurship 9 5.1
6 Collaboration 9 5.1
7 Media literacy 8 45
8 Global awareness 6 34
9 Flexibility and adaptability 5 2.8
10 Technology literacy 5 2.8
11 Informﬁ:ggcz;nd technology 4 23
12 Environmental literacy 2 1.1
13 Self-management 2 1.1
14 Financial literacy 1 0.6
15 Total 177 100

When analyzing Table 6, it was found that skills such as problem-solving, creativity, and
critical thinking constituted a significant portion of the studies, while skills such as
environmental literacy, financial literacy, and self-management had limited representation.
However, communication, entrepreneurship, collaboration, media literacy, global awareness,
adaptability, technology literacy, and information and technology literacy were partially
represented at a moderate level. Only problem-solving, creativity, and critical thinking skills
accounted for 62.6% of the total usage of 21st-century skills in PhD dissertations.

3.6. Findings related to research results

The results of the studies in the literature were primarily written in Table 3, and
secondarily divided into sections within itself for in-depth evaluation (through holistic reading).
Accordingly, the results of the studies conducted in literature on 21st-century skills in the last
five years are gathered under two different themes. These dimensions are expressed in Table 7
as an overview of the general findings of the studies on 21st-century skills in literature.

Table 7

General Overview of the Results of Studies on 21st Century Skills in the Literature

Number Themes/findings that the results of studies in the literature focused on

Findings related to studies that focus on innovation such as web-based educational
1 applications, mobile applications, technology-enhanced learning environments, and STEM
activities.

Findings related to studies that examine the correlation between the developed
instructional program, teaching techniques, or 21st century skills.

In this section of the study, the data obtained will be presented separately for the 2 themes
indicated in Table 7.
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3.6.1. Findings related to studies that are based on innovation such as web-based
educational  applications, mobile applications, technology-supported learning
environments, and STEM activities.

The findings reveal that a significant number of studies based on 21st-century skills
focus on online learning environments, mobile applications, and technology. Accordingly, it is
stated that the mobile application or educational environment, which is the focus of almost all
studies conducted in this direction, may have a positive effect on the educational components.
For example, according to Aydemir (2019), design-oriented computer programs improve
participants' technology and media literacy and creativity skills. Zengin (2018) shows that an
online developed mobile course has a positive impact on English teachers' thoughts about
technology usage. Merzifonluoglu (2020) indicates that success increases with technology-
supported applications, and individual, collaborative learning environments are created. Kalkan
(2020) finds that individuals supported by virtual reality education improve their table tennis
success in real life. Celik (2018) shows that work done with 3D production tools positively
affects students' entrepreneurship scores. Kelleci (2020) suggests that robotic applications have
a positive impact on students' creative skill levels. Ozen (2020) demonstrates that digital
storytelling dimensions, such as active participation, willingness, and other factors, are effective
on students' creativity levels. Bilici (2020) shows that digital storytelling activities have a
positive effect on students' critical thinking skills. Girsan (2021) indicates that digital
storytelling activities have a positive impact on students' critical thinking skills. Gezer (2020)
shows that mobile application-based activities have positive effects on students' critical thinking
skills. Kaya (2018) reveals that Alice animation creation software has positive effects on
students' problem-solving perception. Cam (2019) demonstrates that robotic-assisted
programming education results in a positive increase in students' problem-solving skills. Yilmaz
(2019) shows that violence-based action-adventure video games have negative effects on
children's problem-solving skills, while movement-based activities have positive results on
students' problem-solving skills. Pullu (2019) suggests that orienteering techniques have a
positive impact on students' problem-solving skills. Sen (2021) shows that the "Solve" mobile
application has positive effects on the problem-solving skills of individuals with special needs.
Silbir (2017) indicates that technology-supported materials and applications are effective on
communication skills of hearing-impaired students. Bilmez (2020) shows that coaching
applications that provide feedback via video have positive effects on children's communication
skills. Ko¢ (2020) suggests that cloud-based peer teaching methods positively affect students'
communication skills. According to Gulboy (2021), it was found that the ADDIE model has
positive effects on students' communication skills, while according to Gokdag (2021), mobile
applications that generate speech on tablets have positive effects on students' communication
skills. However, information about the mentioned (open-source) applications and websites in
the studies is expressed in some innovative learning environments and techniques in 21st-
century literature, as presented in Table 8.

Table 8

Some Innovative Learning Environments and Techniques Mentioned in 21st Century Literature
in the Field

Website/ Mobil application/

Number . Content/Description
Technique
1 Alice Animation development application
2 www.abcya .com Website offering activity and game-based

exercises
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3 www.brainpop.com Website featuring STEM-based animations

Speech device for individuals with speech

4 Speech device impairment

5 www.pbskids.org Website pr(;\éirggr;gaﬁgu\fzcé%r;al content through
6 www.storyonline.net Website containing e-reading activities

7 ADDIE Instructional design model

8 Cloud-based learning E-learning environments for storing data

9 Arduino Hardware and software design

10 Scigi:r?i-gjsed scrateh Game/video development application (Coding)

As seen in Table 8, it has been concluded that the use of certain activities, websites, or
applications has resulted in success. Additionally, it has been found in the literature that some
mobile applications or programming tools are not accessible. Among the findings is the absence
of Turkish language support on accessible websites. Furthermore, results of studies focusing on
innovation, such as web-based educational applications, mobile applications, technology-
enhanced learning environment and STEM activities indicate that similar sites and applications
are included among results.

3.6.2. Findings related to studies that examine the correlation between the developed
instructional program, teaching techniques, or 21st century skKills.

When considering the 21st century skills in his/her article, it has been concluded that a
significant portion of the studies is created in a relational structure. In these studies, skills are
generally considered by establishing a relationship with another structure. These structures are
sometimes determined as teaching technique, teaching program, and sometimes as teachers and
other stakeholders. When the data sources are examined more closely, the skills that are related
to are created by taking data from almost every field. Therefore, in literature, 21st century skills
are considered as a conceptual framework that can be related to almost any structure. For
example, according to Alici (2018), there has been an increase in the awareness of education for
sustainable development and critical media literacy levels of pre-school teachers who receive
professional development education. According to the Dolanbay (2018), the media literacy
empowerment training received by the participants played an effective role in the process, and
all knowledge/skills/perception processes developed through the experiences of the participants.
According to the Kis (2017), some teaching models were effective in developing the digital
literacy of teacher candidates and contributed to the solution of problems in foreign language
teaching. According to Bayra (2020), while parameters such as income level and education
status influence the usage level of these skills, they do not have an effect on technology usage
preferences. According to Secer (2020), students having high-level thinking skills influence
their problem-solving and attitudes towards STEM. According to Hazar (2019), the strongest
relationship between information and media literacy skills is between mathematics, Turkish
language, and physics at different levels. According to Yuksel (2018), a relationship exists
between professional experience, education level, school type, multicultural perception, cultural
intelligence, and global citizenship parameters. In the Kimzan (2021), because of the study
using children's literature and visual arts, it was found that the awareness levels of children
regarding differences and global phenomena increased. According to Celikten (2020), the
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developed teaching program was more effective in achieving success than the social studies
teaching program. According to Erbil (2021), social entrepreneurship activities have a positive
effect on the social entrepreneurship skills and beliefs of the students. According to Ozbilen
(2019), entrepreneurship and social capital skills differ depending on the sector in which one
wishes to work as well as their membership in civil society organizations. According to Yilik
(2017), it has been concluded that situational hope, social support, cognitive flexibility, and less
problem-focused thinking are related to each other. According to Ozbag (2019), ceramic and art
work have positive effects on creativity; the Gulec (2017) suggests that improvisation exercises
in violin playing have an impact on participants’ musical creativity levels; Kaya (2018) shows
that there is no relationship between high school graduation, gender, age, and music
achievement, but there is a relationship between creativity levels and music achievement;
Eedenebaata (2017) suggests that there is no relationship between reading strategies and
awareness of reading strategies and critical thinking skills; Kurtulus (2021) suggests that
content integration has a positive effect on students' multicultural competencies and critical
thinking skills; Ozgenel (2017) found that decision-making styles and critical thinking
tendencies of managers predict problem-solving skills; Fakhmirarhadi (2018) suggests a
relationship between marital harmony, locus of control, and problem-solving skills; Temel
(2018) shows that strategies such as simplification, systematic listing, and finding connections
have a positive effect on students' problem-solving skills; Aric1 (2019) found that non-
programmatic creative activities have a positive effect on students' collaborative problem-
solving skills; Esenturk (2019) suggests that a customized physical activity program
implemented by mothers has a positive effect on the communication skills of students with
special needs; and Ozdemir (2021) found that the expert mantle approach has a positive effect
on students' collaboration skills. In the literature on 21st-century skills, various relationships
have been attempted to be defined through several studies. When the data obtained are
evaluated holistically, it is found that every sector of society and every method and approach is
related to 21st-century skills. For example, Ucar (2018) found that problem-solving skills were
higher in women who exercised before, during, and after menstruation compared to those who
did not. When the data obtained are analyzed, it is found that many different concepts,
techniques, and methods are related to 21st-century skills. Some of the different structures used
in the literature are expressed in table 9.

Table 9
Some Factors With a Positive Relationship with 21st Century Skills.

Number Some factors that are positively related to 21st century skills.

[EEN

Orienteering
Cognitive flexibility skill
Adventure therapy
Gradual self-directed learning technique
Context-based storytelling technique
Spatial reasoning skill
Information processing skill

Bibliotherapy

© 00 N o o B~ W N

Intercultural communicative competence education

It has been concluded that there is a relationship between the structures expressed in
Table 9 and 21st century skills. However, it has been found that operational definitions of some
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concepts were not included in the study. In addition, it was not possible to access the theoretical
reasons for why some education and activities were included in the scope of 21st century skills
in some studies. The most general finding is that there are many methods and elements in the
acquisition of 21st century skills by individuals. However, it has been determined that the
developed curriculum, teaching techniques, or 21st century skills are mostly treated
correlatively, and the results of the studies are not integrated with each other.

CONCLUSION, DISCUSSION AND RECOMMENDATIONS

21st century skills are one of the most discussed concepts in both liberal and critical
pedagogical approaches. In liberal discourses, the necessity of techno-pedagogical arrangements
to increase individuals' well-being is emphasized, while in critical approaches, the need to
engage collective consciousness in all areas of education against the commaodification of labor is
discussed. It is believed that the way 21st century skills are addressed in the literature in Turkey
will shed light on the contradictions between these approaches. In addition, the problems
addressed in this study regarding 21st century skills are to some extent the starting point of the
problem. Therefore, the first result that needs to be expressed is that the dominant approach in
the educational sciences literature in Turkey is liberalism (MEB 2018). According to Anthony
Giddens (2020), situations considered liberal are direct consequences of modernism, and
education in the public sphere should not be indexed to economic indicators (hence, some
skills).

According to Senemoglu (2018), the organism’s ability to survive is somewhat related to
its ability to adapt to the environment. In this respect, it is thought that establishing some
practices to meet the recent needs in education has become a necessity. However, regulating all
investments in the public sphere by focusing on a few developments creates new research
problems. Among the questions addressed in the analyzed studies are how necessary it is to
investigate educational practices such as robotics/coding in early childhood education from a
techno-pedagogical perspective, and how many of the studies conducted are influenced by
populist discourses. In the literature on 21% century skills, generally, the impact of a
lesson/unit/achievement on a few skills has been investigated, and 21 century skills have been
evaluated as consisting of a few skills and effects. It is thought that this contradicts the multi-
disciplinary basis that constitutes 21% century skills. The recommendation for a
multidisciplinary perspective (structures in which different subjects and skills are worked
together at different levels) is supported by the results of the studies in literature.

As seen in Table 6, the results of the study indicated that certain skills were not
emphasized in the academic literature on the topic of 21 century skills. For example,
environmental literacy, adaptability, and media literacy were respectively represented at a rate
of only 1.1%, 2.8%, and 4.5% in the conducted studies. Given the increase in global warming
and natural disasters, the scarcity of studies on environmental literacy generates new research
problems. It was concluded that there was no significant difference in the number of studies
focused on 21% century skills over the years. In other words, it is not possible to speak of an
increase or decrease in the number of studies focused on 21st century skills in the last 5 years.

Another issue that needs to be emphasized when analyzing studies focused on 21st
century skills in education is the difference between the fields of science in which the studies
were conducted. Education program and teaching science, mathematics education science,
primary education science, and other sciences are among the fields that frequently address 21st
century skills. Another factor that needs to be considered is the number of students in these
fields of science. Indeed, there is believed to be a difference between the number of students
studying in the fields of fine arts education and science education. However, there are also
significant differences between fields of science such as education programs and primary
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education, which are thought to have a wide range of human resources. This situation suggests
the presence of differences between fields of science in the selection of research problems in
educational sciences.

In Turkey, education scientists who worked on 21st century skill studies in their PhD
theses mostly preferred mixed method and multiple data collection tools. In addition, the data
was mostly obtained from students and teachers, which could be interpreted as a lack of
involvement of the individuals and institutions at the focus of the skill. It was observed that
none of the 157 PhD theses focused on 21st century skills sought the opinion of an expert from
the industry (stakeholders). While the skills were approached more concretely and relationally
in the literature through data collection tools such as scales and questionnaires, it should not be
forgotten that it is not only difficult but also impossible to explain the skills solely through
relationships.

Based on the findings, it can be concluded that education researchers in Turkey who
focus on 21st century skills only consider a few skills, generally focus on the relational
dimensions of these skills, use new approaches and techniques, prefer mixed methods designs,
do not obtain data from industry stakeholders, and achieve positive results from using new
techniques. Therefore, the following recommendations can be made regarding the 21st century
skills:

® New mobile or web-based applications regarding 21* century skills should be focused
on by researchers.

® Structures should be researched in teacher training, curriculum development and
instructional processes to incorporate new developments (applications/techniques) more quickly
into educational components. Works such as bulletins, magazines, trips and documentaries
should be supported and educators’ access should be facilitated.

® Digital storytelling tools, free online learning spaces, and 3D production and animation
development applications should be provided with Turkish language support.

® Direct data should be collected from sectors and stakeholders considered to have
brought the 21st century into existence. In this way, the skills of the era will gain both national
and data-based qualities.

® Instead of considering skills individually and in isolation from each other, structures in
which many skills such as "life and career skills" are found together should be preferred.

® More emphasis should be placed on environmental, health, finance, art, and music
studies within 21st-century skills.

® Different sports branches, such as Orienteering, where many skills are effectively used,
should be focused.

® Early-age individuals should be protected against violence, action, and adventure
games.

® Horizontal organizational structures such as coaching and mentoring, which are
required by 21st-century skills, should be researched.

® Studies focusing on the sub-dimensions of 21st-century skills should be included. The
theoretical foundations of studies and applications related to 21st-century skills should be
strengthened.

® The 21st-century needs that focus on special needs or disadvantaged groups in society
should be defined.
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® A critical practice against populist rhetoric and the commaodification of labor should be
provided by all stakeholders in educational components.

@ National and regional needs should be considered in addition to global needs in studies
and investments.

® Causal studies beyond the relational model, multi-disciplinary research problems, and
data collection tools such as e-portfolios should be given weight in the studies to be carried out.
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GENISLETILMIS Oz
Giris

Son yillarda birey, toplum ve teknoloji degiskenleri iizerinden gozlemlenen tim gelismelerin
egitim bilesenleri tarafindan dikkatle takip edilmesi gerekmektedir. Bu degisimlerin izdiisiimlerini
orneklemek gerekirse, yakin zamanda Hong Kong merkezli bir ortaklik tarafindan gelistirilen Sophia
isimli robota Suudi Arabistan tarafindan {ilke vatandaglig1 verilmistir (BBC, 2017). Ayrica gelecek 20-30
yil igerisinde milyonlarca kisi tarafindan yapilan isin artik yapay zek& tarafindan yapilmasi
beklenmektedir. Bir diger ¢alismada, Ceylan (2019) diinya niifusunun 2050 yilinda 9 milyar1 bulmasi
durumunda mevcut igme suyu ve tarimsal sulama kaynaklarinin yetersiz kalabilecegi belirtmektedir.
Benzer gelismeler gezegenimizde belirgin birtakim ihtiyaglarin meydana ¢ikmasina neden olmaktadir.
Tam bu noktada 21’inci ylizyil becerileri olarak ifade edilen kavramsal ger¢eve aralarinda egitiminde
oldugu birgok disiplinde tartigtimaktadir. Ogretir ve Tugluk’a (2019) gore igerisinde bulundugumuz
zaman, inovasyon, siirdiiriilebilirlik, toplumsal refah gibi arayislar spesifik olarak bazi alanlardaki
degisime dikkat ¢cekmekte; bu alanlarin basinda da ekolojik gereksinimler, ekonomik sorunlar ve ¢ok
kiiltiirli yapilar yer almaktadir. Egitimde bireyin ¢agin ihtiyaglariyla donatilmasi kadar gelecekte onlari
bekleyen birtakim tehdit unsurlarina karst da adimlar atilmasi gerekmektedir. Nitekim egitimde 21’inci
yiizy1l becerileri saglik, gida ve ekolojik problemler gibi ilanihaye bir refah arayisindan baska alanlar1 da
icermektedir. Birgok farkli gerekceyle egitim bilimlerinin de aralarinda oldugu bir¢ok disiplin 21’inci
yiizy1l becerilerini odaga almak suretiyle gesitli doniistiiriicii girisimlerde bulunmaktadir. Tiirkiye’de
ogretim programlarinda da yeni yetkinliklere ve kazanimlara yer verilmis, 21’inci yiizy1l becerileri erken
donemlerinden itibaren bireye kazandirilmak istenmektedir (MEB, 2019). Ayrica MEB’e (2018) gore
gelisimin belli bir sira izlemesi bakimindan egitimin ilk yillar1 21’inci yiizyil becerilerinin bireye
kazandirilmasinda ayr1 bir 6neme sahip olarak tanimlanmistir. MEB (2018) 2023 Egitim Vizyonuna gore
karakter gelisimi bakimindan ilkokula ayr1 bir dnem atfedilmis, 21’inci yiizyilin gerektirdigi kiiltiirel
degisimin ¢6zliimii olarak egitimin erken yillar1 igaret edilmistir.

Ogretmen yetistirme siirecinden politika kurullarina varincaya kadar genis bir alanda farkl
gerekce ve felsefi temellerle kendisine yer bulan 21’inci yiizyil becerilerine daha yakindan bakmak
istedigimizde bir sorunla karsilasilmaktadir. Hangi becerinin hangi gerekceyle, yasamin hangi
doneminde, hangi yontemle bireye kazandirilmak istedigi analiz edildiginde ulusal dlgekte etkin bir
calismaya ulasilamamigtir. 21’inci yiizy1l becerilerinde alan yazinda (bu becerilerin hangileri oldugu
yoniinde) aragtirildiginda ortak bir dizi beceriye ulagilmasina ragmen, egitim bilimcilerin kendi
igerisindeki durumlarmin degerlendirilebilecegi/kiyaslanabilecegi caligmalara erisilememistir. Ornegin
21’inci ylizyil becerilerinde tizerinde durulan arastirma problemlerinin hangi alanlarda yogunlastiklari,
akademik calismalarda en dikkate alinan becerilerin ve ¢alisma gruplarinin nelerden/kimlerden olustugu
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cevap aranan sorular arasindadir. Tam bu noktada alan yazinda yapilmig ¢alismalarin yoneldikleri
alanlarin, {izerinde c¢alistiklart becerilerin, odaga aldiklari problemlerin, veri topladiklari alanlarin
izerinden egitim bilimcilerin 21’inci ylizyila iliskin algilarinin bir fotografi ¢ekilmek istenmistir. Bu
bakimdan iizerinde tartigilabilecek bir harita ¢ikarmak istenilmis ve ¢alismanin problem ciimlesi
“Tiirkiye’de egitim bilimleri alaninda yapilan 21’inci ylizyil becerileri konulu akademik caligmalarin
genel goriiniimii nasildir?” olarak belirlenmistir. Calismanin alt problemleri su sekildedir:

Turkiye’de egitim bilimleri alaninda son yillarda yapilan doktora ¢aligmalarda;

i. Odaga alman 21’inci ylizy1l becerileri nelerdir?
ii. Yillara gore bir farklilik bulunmakta midir?

iii. Calisgmann yiritiildigi bilim dallar1 hangileridir?

v. Hangi veri toplama araglar1 kullanilmistir?

[ ]

[

[

® jv. Hangi desenler kullanilmistir?

[

® vi. Verilerin elden edildigi katilimcilar kimlerdir?
[

vii. Analiz edilen ¢aligsmalarin sonuglari nedir?
Yontem

Egitim bilimleri alaninda 21’inci yiizyil becerilerinin haritasinin amaglandigi bu ¢alismada nitel
desende kapsam taramasi (scopping review) yontemi kullanilmistir. Alan yazinda belli konudaki
bilgilerin yapilandirilmig bir sekilde haritasinin ¢ikarilmasinda ve bir konu hakkinda tartigilabilir bir
zemin olugturulmak istendiginde bagvurulan “kapsam taramasi yaklagimi” gérece yeni bir tekniktir (Mai
et al., 2014). Bu dogrultuda 157 doktora tezi kisimlara ayrilarak analiz edilmis ve bir tablo iizerinde
kisimlara ayrilmistir. Ayristirma yapilirken kullanilan parametreler; yayim yili, odaga alinan beceri,
calismanin yapildig: bilim dali, kullanilan veri toplama araci, katilimcilar, yontemi, drneklem sayist ve
sonucudur. P21 (2009) g¢alismast her bir beceriyi bagimsiz ele almasi bakimdan (kuramsal agidan)
belirleyici olmustur. Elde edilen bilgiler analiz edilerek sonug¢ ve oneriler yazilmistir. Kapsam taramasi
calismalarinda sinirlart kesin olarak belirlenmis bir yapidan s6z etmek miimkiin degildir (Mai et al.,
2014). Calismada elde edilen veriler gerektirdiklerine gore belli onciiller belirlenerek veri isleme formu
gelistirilmigtir (Tablo 3). Verilerin islendigi formda parametrelerin secilmesinde ve formun
diizenlenmesinde bir (1) alan uzmanina bagvurulmustur. Yiiksek Ogretim Kurumu (YOK) veri tabaninda
paylasima agik 157 doktora tezi her bir parametre bakimindan incelenmis ve veriler ilgili kutucuklara
islenmistir. Veriler toplandiktan sonra her bir sutiin bir bolim olmak {izere ¢alisma kendi icerisinde
kistmlara ayrilmistir. Ornegin galismalarda kullanilan veri toplama araclar1 kendi igerisinde analiz
edilmis, s6z konusu ¢aligmada odaga alinan 21’inci yiizy1l becerisi kendi icerisinde analiz edilmistir. Her
bir boliimde elde edilen veriler haritasi ¢gikarilmak {izere yeniden tablolastirilmistir. Elde edilen veriler
bazi bilgilerin diizenlenmesi (tek bir isim altinda toplanmasi) bakimindan bir isleme daha tabi
tutulmustur. Bu kisimda yazarin ifadesi bakimindan ya da tniversitelerin bazi bilim dallari i¢in farkli
isimleri kullanmasi bakimindan ortaya ¢ikan farkliklar giderilmistir. Bu siiregte yapilan diizenlemelere
iliskin detayli bilgi Tablo 4’te ifade edilmistir.

Sonug ve Tartisma

Egitim bilimlerinde 21’inci yiizy1l becerilerini odaga alan ¢aligmalar analiz edildiginde iizerinde
durulmasi gereken bir durum da g¢alismalarin yiiriitiildiigii bilim dallar1 arasindaki farklilik. Egitim
programlar1 ve 6gretimi bilim dali, matematik egitimi bilim dali, sinif egitimi vb. bilim dali 21 inci yiizy1l
becerilerinin sik¢a giindemine alan bilim dallar1 arasindadir. Burada hesaba katilmasi gereken bilim
dallarindaki 6grenci sayilaridir. Nitekim giizel sanatlar egitimi ile fen egitimi bilim dallarinda egitim
goren Ogrenci sayilar1 arasinda bir farklilik oldugu diistiniilmektedir. Bununla birlikte genis bir insan
kaynagini sahip oldugu diistiniilen egitim programlari, sinif egitimi gibi bilim dallar1 arasinda da biiyiik
farklar bulunmaktadir. Bu durum egitim bilimlerinde aragtirma problemi se¢iminde muhafazakar bir
durumun varhigini diigiindiirmektedir. 21’inci yiizy1l becerisi calisan egitim bilimciler biiyiik oranda
karma desen ve birden gok veri toplama araci tercih etmislerdir. Ilave olarak veriler biiyiikk oranda
ogrencilerden ve Ogretmenlerden elde edilmistir. Bu durum becerin odagindaki kisi ve kurumlarin
caligmaya dahil edilmedigi gibi yorumlanabilir. 21’inci yiizyil becerilerini odaga alan 157 doktora tezinin
icerisinde sektdrden (paydaslardan) bir uzmana basvurulmadig1 goriilmiistiir. Basta 6lgek, anket gibi veri
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toplama araglarmin tercih edilmis s6z konusu becerilerin daha somut ve iligkisel bir tabanda seyretmesini
zaruri kilmigtir. Ancak iliskisel ¢alismalarin iliskinin nedenlerine iliskin veri saglamayacagi
unutulmamalidir. Tiirkiye’de 21’inci yiizyil becerilerini odaga alan egitim bilimcilerin problemi yalnizca
birkag beceri olarak dikkate aldiklari, becerilerin genelde iliskisel boyutlart tizerinde durduklari, yeni
yaklagim ve teknikleri kullandiklari, genelde karma deseni tercih ettikleri, beceriler ile ilgili sektorel
paydaslardan veri almadiklar1 ve yeni tekniklerin kullanilmasindan olumlu sonuglarini elde ettikleri
sonuglarina erigilmistir.
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