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Evolving Dynamics of 215 Century Skills: A Bibliometric Analysis
Suat KAYA!

Abstract: The aim of this study was to analyze recent topics discussed regarding 21 century skills. One of
the approaches to defining a study’s subject is to examine research studies related to that field. The journal
titled “Thinking Skills and Creativity,” which publishes research aligned with the purpose of this study, was
used as the main data source. Bibliometric analysis was employed to scrutinize the data (972 publications)
obtained from this journal. The collected data were analyzed using descriptive statistics via the Web of
Science (WOS) system initially. Subsequently, the VOSviewer software was employed for bibliometric
analyses. The findings pertaining to research topics covered in this journal highlighted nine themes, which
have been designated as follows: Enhancing Creativity and Learning in Education, Promoting Creativity
and Problem-Solving in STEM Education, Nurturing Creativity and Development in Adolescent Education,
Fostering Holistic Learning and Success in Education, Fostering Creativity and Critical Thinking in 21
Century Education, Nurturing Creativity and Learning in Children, Exploring Creative Thinking and
Individual Differences, Promoting Critical Thinking and Creativity in Education, Fostering Creativity and
Collaboration in Secondary Education.

Keywords: Bibliometric analysis, creativity, critical thinking, research trends, thinking skills, 21st century
skills

21. Yiizy1l Becerilerinin Gelisen Dinamikleri: Bibliyometrik Bir
Analiz

Oz: Bu ¢alismanin amaci, 21. yiizy1l becerileri ile ilgili olarak son dénemlerde tartisilan konulari analiz
etmektir. Bir ¢alismanin konusunu tanimlama yaklagimlarindan biri, o alanla ilgili arastirma ¢alismalarini
incelemektir. Bu ¢alismanin amacina uygun arastirmalar yayimlayan "Thinking Skills and Creativity" adli
dergi, ana veri kaynagi olarak kullanilmistir. Bu dergiden elde edilen verileri (972 yayin) incelemek igin
bibliyometrik analiz yontemi uygulanmistir. Toplanan veriler, baslangicta Web of Science (WOS) sistemi
araciligryla tanimlayici istatistikler kullanilarak analiz edilmistir. Daha sonra, bibliyometrik analizler i¢in
VOSviewer yazilimi kullanilmigtir. Bu dergide ele alinan arastirma konularina iligkin bulgular, su sekilde
belirlenen dokuz temay1 6ne ¢ikarmaktadir: Egitimde Yaraticihgi ve Ogrenmeyi Gelistirme, STEM
Egitiminde Yaraticiligi ve Problem Cozmeyi Tesvik Etme, Ergen Egitiminde Yaraticiligi ve Gelisimi
Destekleme, Egitimde Biitiinsel Ogrenme ve Basariyr Tesvik Etme, 21. Yiizyil Egitiminde Yaraticilig: ve
Elestirel Diisiinmeyi Giiclendirme, Cocuklarda Yaraticihig ve Ogrenmeyi Destekleme, Yaratici Diisiinme
ve Bireysel Farkliliklar1 Kesfetme, Egitimde Elestirel Diisiinme ve Yaraticiligi Tesvik Etme, Ortadgretimde
Yaraticiligr ve Isbirligini Giiglendirme.

Anahtar kelimeler: Bibliyometrik analiz, yaraticilik, elestirel diisiinme, arastirma egilimleri, diisiinme
becerileri, 21. ylizy1l becerileri
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Introduction

Thinking, a subject of discourse across diverse conceptual frameworks since the era of
Ancient Greece, remains the fundamental characteristic that sets humans apart from other entities.
At the essence of human existence resides an innate inclination towards cognitive reflection, as
individuals endeavor to comprehend and elucidate the intricacies of the world through a persistent
quest for questioning and inquiry (Aktoprak & Hursen, 2022). The cognitive abilities individuals
employ to address challenges are referred to as thinking skills (Li, 2016). The terminology of
“thinking skills” and its associated concepts, such as “learning to learn,” are employed to express
the intention of instructing cognitive and learning processes that possess practical applicability
across various real-world situations (Wegerif, 2006).

When we juxtapose the elements that define the concepts of “learning” and “knowledge”
in the present era with those of two decades ago, it becomes apparent that ascertaining the precise
meaning of “knowing” has become a more challenging task in contemporary times due to
especially advancement of technology and education technology (Li, 2016). These progressions
have given rise to employment opportunities that were nonexistent merely a decade ago,
compelling the need to educate young individuals for careers that have yet to materialize (Dede,
2011), necessitating new proficiencies from individuals (Chen et al., 2022). Consequently,
international organizations and numerous countries have devised frameworks for “21% century
skills” commonly known as “lifelong learning competences” (Gonzalez-Pérez & Ramirez-
Montoya, 2022; Tight, 2021b). These frameworks encompass global competencies and higher-
order thinking skills, which individuals must possess to adapt to the fast-paced development of this
era (Geisinger, 2016; Voogt & Roblin, 2012). These skills represent essential elements within
standardized assessments including “the Programme for International Student Assessment (PISA),
the Progress in International Reading Literacy Study (PIRLS), the Trends in International
Mathematics and Science Study (TIMMS), and the Programme for the International Assessment
of Adult Competencies (PIAAC)” (Akcaoglu et al., 2023, p.1).

The future society is characterized by competition based on people, experience, and wisdom
(Powell, 2020; Schmidt, 2022), so it is imperative for students, who represent our future citizens,
to transcend mere accumulation of knowledge and focus on cultivating their advanced cognitive
abilities, including critical thinking, decision making, and problem-solving (Miri et al., 2007).
Consequently, there is a growing demand for higher-order thinkers and lifelong learners who
possess the ability to connect old and new knowledge, reorganize and process information,
creatively analyze problems, effectively solve complex issues, collaborate within teams to achieve
mutually beneficial outcomes, and critically observe the world (Kroth et al., 2022). These
transformative developments pose fresh challenges to educators, necessitating substantial
modifications in the content of learning as well as the methodologies employed to facilitate this
learning process (Voogt et al., 2013), which will produce human resources that are responsive to
societal progress and possess the capacity to compete effectively (Tight, 2021a; Tijsma et al.,
2020). As aresult of these developments, there has been a notable upsurge in the scholarly attention
dedicated to the cultivation of cognitive and learning capabilities among learners in recent times
(Wegerif et al., 2015; cited in Li, 2016).

The most appropriate approach to defining a field of study involves an examination of
research studies pertaining to that field, and it is the responsibility of each discipline to periodically
evaluate its own scholarly output (Staton-Spicer & Wulff, 1984). In addition, analyzing research
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conducted within a specific discipline provides valuable guidance for researchers interested in
pursuing studies in the same area (Cohen et al., 2007). This research, in this context, presents a
comprehensive investigation of the existing body of literature concerning 21% century skills by
employing a bibliometric analysis approach. The analysis primarily centers on the examination of
the temporal progression of scholarly publications and citations, the identification of influential
articles, authors, and institutions, the exploration of keywords associated with the domain. The
overarching objective of this study is to facilitate the identification of trends and propose potential
directions for future research in the broad field of 21% century skills. To achieve this objective, the
search was refined to include publications in the journal titled Thinking Skills and Creativity
(TS&C), which aims to publish issues related to thinking skills. Launched in 2006, TS&C uniquely
involves research dealing with creativity and thinking skills including teaching of thinking (TS&C,
2023). In this sense, this bibliometric analysis was refined to find answers for the following
research questions:

1. What is the distribution of the studies published in the selected journal with respect to
year, countries, authors, and institutions?

2. What are the research trends dealing with 21% century skills in the selected journal?
Literature Review
The Components of 21% Century Skills

The evolution of information technology has substantially transformed the worldwide
economic landscape and the social fabric of human existence (Chen et al., 2022). This shift is
driven by factors such as “globalization, emerging technologies, migration patterns, international
competition, evolving markets, and transnational environmental and political challenges,
collectively necessitating that students acquire skills and knowledge essential for their resilience
and success in the 21% century (Luna Scott, 2015). The inclusion of the phrase “21% century” when
describing this skill set implies a significant departure from the prerequisites of previous eras,
notably the twentieth century and earlier periods, and that individuals transitioning from various
educational levels to the professional sphere require a distinct skill set to excel and contribute to
the economy and society within a competitive global environment (Tight, 2021).

Similar to numerous terms commonly employed, the concept of “21% century skills” has
been elucidated in diverse manners, lacking a universally acknowledged definition (Tight, 2021),
which explains various lists available suggesting the skills pertaining to 21% century. For example,
van Laar et al. (2017), who examined 75 articles on this issue, identified seven skills, including
“technical, information management, communication, collaboration, creativity, critical thinking,
and problem-solving,” along with five contextual skills such as “ethical awareness, cultural
awareness, flexibility, self-direction, and lifelong learning”. Trilling and Fadel (2009) came up
with another list of skills known as “7Cs” including “(1) critical thinking and problem solving, (2)
creativity and innovation, (3) collaboration, teamwork and leadership, (4) cross-cultural
understanding, (5) communications, information and media literacy, (6) computing and ICT
[Information and communication technology] literacy, (7) career and learning self-reliance.”
Similarly, Wagner (2010) introduced seven skills for survival and success in 21% century: “(1)
Critical thinking and problem solving, (2) Collaboration and leadership, (3) Agility and
adaptability, (4) Initiative and entrepreneurialism, (5) Effective oral and written communication,
(6) Accessing and analysing information, (7) Curiosity and imagination” (p. 4). The Partnership
for 21% Century Skills has identified critical thinking and problem solving, communication,
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collaboration, as well as creativity and innovation (referred to as the 4Cs) as essential competencies
for students to acquire in the present age (Hakkinen et al., 2017). These competencies align with
the top 10 skills recommended by the World Economic Forum for 2020, which include “complex
problem-solving, critical thinking, creativity, people management, collaborative abilities,
emotional intelligence, judgment and decision-making, service orientation, negotiation, and
cognitive flexibility skills” (Luna Scott, 2015). Furthermore, a survey conducted by the Brookings
Institution across 102 countries revealed that 86% of the countries incorporated 21% century skills
in their educational aspirations, with creativity, communication, critical thinking, and problem-
solving being the most common ones (Tindowen et al., 2017; van Laar et al., 2017).

In addition, 21% century skills have been classified into “cognitive skills (e.g., critical
thinking, problem solving, creativity), interpersonal skills (communication skills, social skills,
teamwork, cultural sensitivity, dealing with adversity), and intrapersonal skills (self-management,
self-regulation, time management, self-development, lifelong learning, adaptability, executive
functioning)” (Kyllonen, 2012, p.18). Another classification has been suggested by P21 (2007)
(Partnership for 21% century skills) as visualized in Figure 1.

Figure 1
Framework for 21% Century Learning (Source: P21, 2007)

Standards & Curriculum & Professional Learning
Assessments Instruction Development Environments

This rainbow showcases the knowledge, skills, and expertise the students need to master to
live and work successfully in the 21st century (Trilling & Fadel, 2009). The key subjects include
“English, reading, or language arts, world languages; arts; mathematics, economics; science;
geography; history; government; and civics”, while the 21st century themes include “Global
Awareness; Financial, Economic, Business, and Entrepreneurial Literacy; Civic Literacy; Health
Literacy; Environmental Literacy” (P21, 2015).

The skills pertaining to this categorization visualized in Figure 1 are reported by Trilling
and Fadel (2009) as presented in Figure 2. This review underscores the presence of numerous
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compilations and classifications concerning the components of 21 century skills, with the
possibility of new enumerations emerging over time. A discernible outcome gleaned from this
review is the consistent identification, across various researchers and time periods, of key elements
integral to 21% century skills. What is clear is the fact that though put forward by different
researchers, creativity, critical thinking skills, problem solving skills are included in every list as
important 21% century skills.

Figure 2
Categories and Key Elements of 215 Century Skills
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The Nexus Among the Components of 21 Century Skills

Several research findings substantiate a significant association between critical thinking and
problem-solving skills. Individuals displaying robust critical thinking abilities are consistently
observed to manifest heightened proficiency in problem-solving (Ozyurt, 2015). Wechsler et al.
(2018) underscored the imperative of fostering critical and creative thinking skills as a means to
cultivate problem-solving capabilities. Chang et al. (2015) provided empirical support for the
relationship between critical thinking and creative thinking through an experimental research
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investigation, elucidating the synergistic development inherent in these two cognitive faculties.
The widely accepted notion recognized a strong correlation between teamwork and critical
thinking, with teamwork acting as a catalyst for the nurturing of critical thinking abilities.
Furthermore, an increased range of teamwork skills and heightened motivation to engage in
collaborative efforts can significantly contribute to the enhancement of critical thinking
(Rodriguez-Sabiote et al., 2022). Moreover, the caliber of teamwork plays a moderating role in
shaping an individual’s aptitude for creative thinking. Elevated teamwork quality is associated with
reduced levels of creative motivation, whereas creative thinking thrives and attains its peak under
conditions of appropriately lower-quality teamwork (Hoegl & Parboteeah, 2007). Conversely,
teams marked by insufficient collaboration may lead to a decline in team members’ motivation for
innovation (Taggar, 2002).

It is apparent that the components of 21st century skills are interconnected and
interdependent. This implies that these components are not isolated entities, but rather interrelated
components mutually influencing each other. Teamwork/collaboration as an interpersonal skill has
a moderating effect on cognitive skills, namely creativity, problem-solving skills, and critical
thinking.

Method

Various methodologies, such as literature review, content analysis, meta-analysis, and
meta-synthesis, can be employed to examine research trends within a specific field (Kaya, 2023).
However, these methods may have limitations in terms of the quantity of research studies they can
encompass (Zupic & Cater, 2015). To address the challenge of information overload, scholars have
embraced computer-assisted methodologies, aiming to facilitate comprehensive exploration and
navigation of the subject domain (Antons et al., 2021), bibliometric analysis being one of them.
This method enables the analysis of large volumes of research studies conducted within a field,
facilitating the identification and comprehension of relationships between studies (Zupic & Cater,
2015). It also aids in identifying trends, current status, and potential gaps within a particular field
(Romanelli et al., 2018), as well as exploring the content within a specific domain (Fahimnia et al.,
2015; Hallinger & Suriyankietkaew, 2018). By utilizing bibliometric analysis, researchers and
professionals gain a comprehensive perspective on the research landscape, allowing them to make
data-driven decisions that contribute to the advancement of knowledge and effective decision-
making.

Data Collection

In bibliometric analysis, there are two main approaches to preparing a data set. The first
involves searching using selected keywords or phrases and then identifying relevant studies
through detailed readings. This method is commonly used in studies that focus on a specific subject.
The second approach entails selecting one or more journals and including all the studies published
within them or studies determined as a result of the examinations in the analysis (Zupic & Cater,
2015). For this study, the second approach was adopted, involving the selection of a single journal
(TS&C) that publishes research on 21st century skills. As shown in Figure 3, the data source was
the WOS database, which is considered “the most common source of bibliographic data” (Zupic &
Cater, 2015, p.14). The search was initiated by looking for publications with the title "Thinking
Skills and Creativity." An initial search yielded 1140 documents. Subsequently, articles published
in 2023 were excluded since the year had not concluded yet and data were collected on 1st of
January 2023. Furthermore, the search was further refined to exclude document types such as
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"Retracted Publication,” "Retraction,” "Proceeding Paper,” or "Biographical-ltem." These
refinements resulted in 972 publications for analysis. As illustrated in Figure 3, the vast majority
of the documents included in this study were articles (91%).

Figure 3
Selection Process of the Publications
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Data Analysis

The collected data were initially analyzed using descriptive statistics within the WOS
system. Subsequently, bibliometric analyses were conducted using the freely accessible
VOSviewer software version 1.6.17, a tool specifically designed for creating bibliometric maps
(Van Eck & Waltman, 2021).

Among various bibliometric analysis methods—such as citation analysis, co-citation
analysis, bibliographic coupling analysis, and co-author analysis—co-occurrence analysis was
specifically chosen in alignment with the study’s objective: to analyze recent topics discussed in
relation to 21% century skills. Co-occurrence analysis involves connecting keywords when they
appear in the same title, abstract, or keyword list (Zupic & Cater, 2015, p.4). The premise
underlying co-word analysis posits that keywords emanating from a common document can
effectively articulate the pertinent and principal concepts encapsulated within the original content
of the respective article (Ding et al., 2001). Simply, the underlying concept of co-occurrence/co-
word analysis is that words frequently occurring together in documents are indicative of related
concepts (Zupic & Cater, 2015). This analysis approach allows for the exploration of the
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interconnectedness of ideas within a field of 21% century skills. This method was employed to
identify thematic clusters, trends, and topics pertaining to 21% century skills.

Results
Descriptive Findings

Figure 4 presents the annual distribution of documents published in the journal. As evident,
there have been fluctuations in the number of documents published up until 2021, which marks the
peak point in terms of quantity with more than 140 published documents. Subsequent to this peak,
a decrease in the number of published documents is observed in 2022.

Figure 4

Annual Distribution of Publications and Citations

This figure also displays the citations of documents published in TS&C. Based on these
findings, it can be concluded that citations of these documents exhibit an upward trend since the
journal’s inception in 2006. The trend culminates in 2022 with more than 3000 citations (f=3203).
In summary, Figure 4 illustrates the yearly document distribution in the journal, reflecting
fluctuating publication patterns. It also demonstrates the trajectory of citations for TS&C
publications, indicating a steady rise over the years.

Figure 5
Distribution of Publications by Countries
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Figure 5 illustrates the distribution of papers published by country. Notably, the USA
emerges as the most prolific nation in addressing topics explored by TS&C, accounting for 161
papers (17%). Following closely is England with 154 papers (16%), followed by China with 124
papers (13%), and Taiwan with 107 papers (11%). Other significant contributors include Turkey
with 67 papers (7%), Spain with 57 papers (6%), Australia with 40 papers (4%), Poland with 34
papers (3%), Netherlands with 31 papers (3%), and Israel with 27 papers (3%).

Figure 6
The Most Productive Authors

Figure 6 and 7 showcase findings regarding the most prolific authors and institutions
contributing to this journal. As depicted in Figure 6, the author with the highest productivity is M.
Karwowski, having published 18 papers followed by H.C. Chen with 14 papers. Moving on to
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institutions depicted in Figure 7, the most productive one is RLUK Research Libraries UK, with a
significant contribution of 104 papers. RLUK Research Libraries UK is a consortium comprising
various member universities situated in the United Kingdom and Ireland, which can be the reason
behind more research from this institution. Following closely is National Taiwan Normal
University, which has contributed 43 papers.

Figure 7
Distribution of Publications by Countries
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Table 1 presents the findings related to the most influential authors and their papers. Based
on the results presented in Table 1, it can be asserted that the most impactful paper published in
TS&C is authored by Davies et al. (2013), garnering 294 citations. Following closely are Sawyer
(2016), Dwyer et al. (2006), Ku (2009), Marin and Halpern (2011), Silvia et al. (2009), Cremin et
al. (2006), Kangas (2010), Piffer (2012), and Perignat and Katz-Buonincontro (2019).

Considering the titles of these publications, it is possible to state that the most influential
papers deal with two 21% century cognitive skills: critical thinking and creativity. In addition,
review studies seem to be the most cited papers.

Table 1
The Most Influential Authors and Publications

Author/s Publication Srt]at
Davies et al. (2013) “Creative learning environments in education-A systematic literature review” 294
Sawyer (2016) “Educating for innovation” 213
Dwyer et al. (2006) “An integrated critical thinking framework for the 21st century” 173
Ku (2009) “Assessing students’ critical thinking performance: Urging for measurements 157

using multi-response format”
Marin & Halpern (2011) “Pedagogy for developing critical thinking in adolescents: Explicit instruction 141
produces greatest gains”
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Silvia et al. (2009) “A snapshot of creativity: Evaluating a quick and simple method for assessing 135
divergent thinking”

Cremin et al. (2006) “Pedagogy and possibility thinking in the early years” 121

Kangas (2010) “Creative and playful learning: Learning through game co-creation and games in 117
a playful learning environment”

Piffer (2012) “Can creativity be measured? An attempt to clarify the notion of creativity and 111
general directions for future research”

Perignat & Katz- “STEAM in practice and research: An integrative literature review” 107

Buonincontro (2019)

Research Trends and Current Topics of 215t Century Skills

Figure 8 presents the keywords utilized in research published in TS&C. Among the most
frequently used terms in these papers are creativity (occurring [f]=302), critical thinking (f=94),
divergent thinking (f=72), creative thinking (f=44), higher education (f=32), problem
solving/problem-solving (f=28), assessment (f=25), and thinking skills (f=23), among others. As
demonstrated in Table 2 and Figure 8, a total of nine clusters were formed based on a cut-point of
5 for the recurrence of keywords. As a matter of fact, 10 clusters were formed, but the tenth cluster
included only one word (six-thinking hats) having relationship with only creativity. Therefore, this
cluster was removed from the table and figures to have a bigger map which could show the
keywords and the relationships among the keywords more vividly.

The keywords within the first cluster encompass several concepts related to education,
cognition, and creativity. This cluster notably underscores the significance of enhancing creative
thinking, design education, computational thinking, higher-order thinking, experiential learning,
emotional considerations, inclusive approaches, argumentation skills, improvisation abilities, and
teacher education. These keywords collectively fall under the broader theme of “Enhancing
Creativity and Learning in Education.” The keywords within this cluster are intricately
interconnected, sharing various relationships. For instance, creative thinking, computational
thinking, and higher-order thinking all involve cognitive processes that transcend basic knowledge
acquisition, demanding skills such as problem-solving, analysis, and evaluation. Similarly, design
education and design thinking stress a human-centered approach, innovation, and problem-solving
via creative methodologies. Moreover, creative self-efficacy and emotion can significantly impact
an individual’s motivation, engagement, and confidence in their creative abilities. Overall, this
cluster underscores the interconnectedness of creativity, critical thinking, design, and education. It
underscores the imperative of nurturing creativity and critical thinking skills within educational
environments, integrating design principles and thinking into pedagogy, and considering variables
like self-efficacy, emotion, gender, and experiential learning to effectively foster education and
personal growth.

The keywords in the second cluster point to a connection between concepts related to
creativity, problem-solving, education, and interdisciplinary approaches. They highlight the
importance of incorporating art and design into STEM disciplines, fostering convergent thinking,
developing problem-solving and reasoning skills, embracing failure as a learning opportunity,
nurturing motivation, and recognizing the interdisciplinary nature of scientific exploration, so they
can be gathered under the theme of “Promoting Creativity and Problem-Solving in STEM
Education”.
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Moving to the third cluster, the compiled keywords highlight the theme of “Nurturing
Creativity and Development in Adolescent Education.” These keywords highlight the importance
of recognizing and cultivating creative potential, promoting creative problem-solving,
understanding the creative process, assessing creativity, providing creativity education, fostering
insight and metacognition, and nurturing intrinsic motivation and openness to enhance adolescents’
creative development. This cluster, in short, emphasizes the multifaceted nature of creativity, its
development, assessment, and the interplay of various factors such as metacognition, motivation,
and the creative process.

Figure 8
Co-occurrence of Keywords

Transitioning to the fourth cluster, a focus on various aspects of education emerges. These
aspects include academic achievement, cognitive abilities, social interaction, curriculum, and
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personal development. Under the theme of “Fostering Holistic Learning and Success in Education,”
this cluster underscores the significance of promoting cognitive flexibility, collaboration, and self-
efficacy to enrich learning outcomes, stimulate innovation, and cultivate reflective, creative
thinkers.

This study is licensed under Creative Commons Attribution-NonCommercial-NonDerivative (CC BY NC ND) 932



Van Yiiziincii Yil Universitesi Egitim Fakiiltesi Dergisi, 2024; 21(3), 5.921-946.

Van Yiiziincii Yil University Journal of Education, 2024; 21(3), p. 921-946. DOI: 10.33711/yyuefd.1543474

Table 2
Clusters of the Words in Publications

Clusters | Words (occurrence [f])

1t creative thinking (f=44), design thinking (f=20), creative self-efficacy (f=13), computational thinking

Cluster | (f=13), learning (f=10), improvisation (f=9), pre-service teachers (f=7), argumentation (f=7), design
education (f=7), gender (f=7), higher-order thinking (f= 6), emotion (f=5), experiential learning
(f=5)

2nd problem solving/problem-solving (f=28), motivation (f=14), intelligence (f=13), reasoning (f=11), art

Cluster | (f=7), convergent thinking (f=7), stem (f=6), failure f=6), science (f=6) steam (f=5), design (f=5)

3rd creative process (f=14), creative problem solving (f=12), metacognition (f=10), creative potential (f=9),

Cluster | creativity assessment (f=8), insight (f= 8), intrinsic motivation (f=7), adolescents (f=6), openness (f=6),
remote association (f=6) creative performance (f=5), creativity education (f=5), creativity development
(f=5)

4th collaboration (f=15), innovation (f=12), imagination (f=12), self-efficacy (f=11), engineering education
Cluster | (f=9), academic achievement (f=8), reflective thinking (f=8), project-based learning (f=7), cognitive
flexibility (f=6), curriculum (f=6), emotional intelligence (f=5), literacy (f=5)

5t critical thinking (f=94), creative thinking (f=44), higher education (f=32), pedagogy (f=14), teaching for
Cluster | creativity (f=10), creative teaching (f=10), creative learning (f=8), play (f=7), possibility thinking (f=7),
21% century skills (f=6), creative pedagogy (f=6), systematic review (f=5), technology (f=5)

6t creativity (f=302), assessment (f=25), thinking skills (f=23), intervention (f=11), children (f=7),
Cluster | scientific creativity (f=7), collaborative learning (f=7), productive failure (f=6), young children (f=6),
interventions (f=5), meta-analysis (f=5)

7th divergent thinking (f=72), originality (f=12), training (f=11), gender differences (f=7), creative

Cluster | imagination (f=6), flexibility (f=6), fluency (f= 5), novelty (f=5), thinking styles (f=5), validity
(f=5)

gth thinking (f=10), critical thinking skills (f=9), students (f=8), teacher education (f=8), mathematical

Cluster | creativity (f=6), primary education (f=6), teachers (f=6), critical thinking dispositions (f=5)

gth education (f=28), collaborative creativity (f=12), creativity training (f=11), secondary education (f=10),

Cluster | creative writing (f=7), adolescence (f=7), idea generation (f=6)

Shifting to the fifth cluster, the keywords primarily revolve around creativity, critical
thinking, pedagogy, and technology integration in education. This cluster is suitably compiled
under the theme of “Fostering Creativity and Critical Thinking in 21st Century Education.” The
emphasized points here revolve around equipping students with 21st century skills, fostering
creative and critical thinking through innovative pedagogical approaches, and leveraging
technology to enhance the learning experience.

Progressing to the sixth cluster, a wide range of topics related to assessment, children,
creativity, collaborative learning, interventions, and thinking skills is covered. This comprehensive
set of keywords is aptly grouped under the theme of ‘“Nurturing Creativity and Learning in
Children.” The emphasized concepts underscore the importance of assessing and nurturing
creativity and thinking skills in children and young learners, comprehending the effectiveness of
interventions, and cultivating collaborative learning environments that foster creativity and critical
thinking.

The keywords, in the seventh cluster, encompass various aspects of creative thinking,
imagination, thinking styles, gender differences, and training. These keywords collectively form
the theme of “Exploring Creative Thinking and Individual Differences.” This theme highlights the
dynamics of creative thinking, thinking styles, gender differences, and factors influencing
creativity. It also underscores the importance of cultivating flexible and fluent thinking,
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understanding individual differences, and considering the validity of measures used to assess
creativity.

Transitioning to the eighth cluster, the keywords cover various facets related to critical
thinking, creativity in mathematics, primary education, teacher education, and students. Under the
theme of “Promoting Critical Thinking and Creativity in Education,” this cluster illuminates the
interrelationships between critical thinking, mathematical creativity, education, students, and
educators. It accentuates the importance of nurturing critical thinking skills and mathematical
creativity in primary education, facilitating effective teacher education, and empowering teachers
to foster critical thinking and creativity in their students.

Proceeding to the ninth cluster, the keywords within it coalesce under the theme of
“Fostering Creativity and Collaboration in Secondary Education.” This theme spotlights the
intersections between adolescence, education, collaborative creativity, creative writing, and idea
generation. It underscores the significance of offering educational opportunities that cultivate
creativity, collaboration, and self-expression during adolescence and secondary education.

Figure 9
Co-occurrence of Keywords Between 2016-2020
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Figure 9 offers a visual representation of the evolution of topics over time. From
approximately 2016 to 2018, research studies exhibited a predominant focus on two key themes.
The first of these themes centers on “creativity.” This encompassing topic delved into sub-topics
such as “creativity training,” “creative imagination,” “teaching for creativity,” “creative teaching,”
“creative learning,” and “collaborative creativity.” These sub-topics collectively underscored the
multifaceted nature of nurturing creativity within educational contexts.

99 ¢ 99 ¢¢
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Simultaneously, the second noteworthy theme revolved around “divergent thinking.” This
theme featured interconnected elements including “problem-solving,” “convergent thinking,”
“teaching strategies,” “improvisation,” “creative potential,” and “science.” This cluster of topics
exemplified the nuanced exploration of various cognitive processes intertwined with the broader

spectrum of creative thinking.

As we transition to the subsequent time frame of around 2018 to 2020, the research
landscape shifted its focus towards emerging domains. One prominent area of exploration was
“21st century skills,” with particular emphasis on “critical thinking.” This theme was interlinked
with concepts like “argumentation,” “problem-solving,” “critical thinking dispositions,”
“metacognition,” “science education,” and “higher education.” These connections illuminated the
intricate relationship between critical thinking and various educational dimensions.

Another paramount theme that emerged during this period was “technology.” This sphere
brought to the forefront discussions on “critical thinking,” “creativity,” and the integration of
technology within education. The crossroads between technology and education were further
emphasized through references and connections to “STEM,” “STEAM,” “computational thinking,”
and “design thinking.” These interwoven facets underscored the evolving landscape of education
in the digital age.

In essence, Figure 9 effectively illustrates the shifting research foci over different time
periods. The initial years saw an emphasis on creativity and divergent thinking, while the
subsequent era highlighted the exploration of critical thinking within the context of 21st century
skills and the integration of technology in education. This visual representation provides valuable
insights into the evolving trends within the realm of 21% century skills research.

Discussion and Conclusion

The findings of this study provide valuable insights into the recent research trends and
topics within the field of 21st century skills. The analysis of publications in TS&C using
bibliometric techniques has revealed several important patterns and themes. These findings are
expounded upon below.

Beginning with the descriptive outcomes, the study indicates fluctuations in the volume of
published documents until the year 2021, representing the pinnacle in terms of quantity. The
upward trajectory in document numbers could be ascribed to advancements in educational
technologies, the emergence of 21st century skills, and the need for new competencies to address
evolving employment prospects. Following this peak, a decline in the volume of published
documents is evident in 2022, accompanied by a simultaneous rise in citation numbers. It is
possible that the decrease of publications in 2022 is an artifact as some papers being published late
2022 might not yet have been in the WOS database. As posited by Zupic and Cater (2015), citations
can be regarded as a metric of influence, with a high number indicating the significance of a given
paper. Consequently, it can be asserted that the papers disseminated in the context of TS&C exhibit
effectiveness and ongoing contributions to the domain of 21st century skills over time. Another
noteworthy finding concerning citations is that the most influential papers, in terms of citation
numbers, are review studies, aligning with the observations of De-Marchis and Shchebetenko
(2022). An additional noteworthy observation meriting discussion pertains to the geographical
dispersion of contributions among various countries, institutions, and authors within the context of
TS&C. The findings revealed substantial contributions from diverse countries and continents,
highlighting the widespread interest and engagement with the subjects discussed in TS&C, which
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signifies global representation. This is a notable observation deserving further discussion. In the
bibliometric analysis of two journals dealing with curriculum studies, the findings reported by Kaya
(2023), for example, indicated a tendency toward localized rather than global contributions,
prompting consideration of the countries, institutions, and authors involved. It was highlighted that
migration trends, particularly towards economically developed nations such as the United States,
Canada, and the United Kingdom, have been on the rise. This trend contributed to the formation of
increasingly diverse and multicultural societies, often accompanied by heightened societal tensions
and enduring racial dichotomies in these countries. The prevalence of contributions from these
nations in the analyzed journals suggested a concentration of academic output in response to the
challenges posed by these demographic shifts. As academic research endeavors to address pressing
societal issues, the emphasis on contributions from countries experiencing significant migration
trends could be seen as a proactive response to the associated challenges and complexities. Kaya
(2023) proposed another plausible explanation for this geographical concentration, considering the
potential influence of the location of the journals’ publishers on the distribution of contributions.
These findings, in this sense, highlight 21st century skills as a hot topic touched upon globally and
that TS&C welcomes and embraces contributions, within the scope of the journal, from any
country/author.

The findings with respect to co-word/co-occurrence analysis revealed many keywords
related to 21st century skills. The most encompassing skills included problem-solving, critical
thinking, and creativity, which are called “cognitive skills” by Kyllonen (2012), “learning and
innovation skills” by Trilling and Fadel (2009). These skills also align with the top 10 skills
recommended by the World Economic Forum for 2020 (Luna Scott, 2015). In addition to these
skills, there were references to self-efficacy, collaboration, innovation, flexibility, literacy,
cognitive flexibility, and emotional intelligence, which also align with the top 10 skills
recommended by the World Economic Forum for 2020. In a similar vein, these skills are among
interpersonal and intrapersonal skills (Kyllonen, 2012), and career and life skills (Trilling & Fadel,
2009). In addition, the keywords within the clusters point to the key subjects (e.g., Maths, science),
curriculum and instruction, assessment of the skills and achievement, and personal development,
among others. Taken together, TS&C manages to present the knowledge, skills, and expertise
showcased in Figure 1, which the students need to master to live and work successfully in the 21st
century (Trilling & Fadel, 2009).

An additional noteworthy observation meriting discussion pertains to the dominance of
creativity among other 21st century skills, appearing in 302 papers published in TS&C. In addition,
the number of other keywords related to creativity (e.g., creative pedagogy, creativity training,
creative potential etc.) almost doubled this occurrence. This finding was further supported by the
themes originating from the clusters as reported above. Creativity, a person’s competence to utilize
brand-new ways and ideas to solve a problem/challenge is primarily characterized by the elements
of originality, effectiveness/usefulness (Runco & Jaeger, 2012), and surprise (Simonton, 2018).
Additional research establishes a connection between creativity and “discovery” (Martin & Wilson,
2017), and “innovation” (Ceh et al., 2023). In this sense, the keywords, “originality and innovation”
appearing in several papers increases the dominance of creativity even further.

Literature shows that definitions of creativity vary across levels and domains. Slavich and
Svejenova’s (2016) examination of the definition of creativity in 400 articles, for example, revealed
that creativity is linked to four fundamental processes: synthesis, engagement, interactions, and
creations, with a focus on both individuals and organizations. The papers published in TS&C
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context, in this sense, seem to be mainly individual-level lacking a focus on organizations
considering the keywords in the clusters. In a related vein, Puryear and Lamb’s (2020) review of
600 articles aimed to analyze variations in the definition of creativity across the realms of business,
education, and psychology. Their findings suggested that problem-solving is accentuated by
scholars in education and business, whereas psychology scholars predominantly rely on
psychometric definitions as the core determinants of creativity. Quite similarly, previous research
on creativity highlights differences among domains. Wehner et al. (1991) conducted an analysis of
dissertations that establish connections between creativity, innovation, and entrepreneurship. Their
work resulted in the development of a typology of creativity research spanning various fields
including education, business, economics, history, and political science. Subsequently, Kahl et al.
(2009) built upon Wehner’s research, focusing on dissertations and reintroducing attention to
psychology and science and engineering, which were not previously emphasized. The keywords
pertaining to this study reveal that the papers published in TS&C mainly deal with education and
psychology, so the definitions of creativity are expected be in line with these domains.

Subsequent research on creativity dealt with the topics related to creativity through review
or bibliometric studies. Feist and Runco (1993) involved the initial review of academic articles,
concentrating on publications within a prominent academic outlet for creativity research, the
Journal of Creative Behavior. This review emphasized a growing interest in themes such as
creativity enhancement, education, problem-solving, social influences, and the personalities of
creative individuals which echoes the findings of this study to a great deal. One of the contributions
of this study is the addition of critical thinking as a current interest related to creativity. Zhang et
al. (2015) conducted a comprehensive exploration of two decades (1992-2011) of creativity
research with the objective of elucidating the “spatial structure” of creativity, referring to the
central themes investigated during that specific period. Their methodology facilitated the
identification and categorization of 163 keywords into five overarching topical trends: practical
applications of creativity, pathology and physiology of creativity, individual-level creativity,
organizational-level creativity, and the fundamental theories and methodologies of creativity. Two
trends (practical applications of creativity and individual-level creativity) align with the findings
of this study. Similarly, Williams et al. (2016) conducted a keyword-based analysis spanning 25
years of creativity research. Their examination of 1,472 articles revealed three primary trends:
workplace innovation, the influence of personality and intelligence on divergent thinking, and
creative performance with a specific emphasis on idea generation, which partly align with the
findings of this study.

Hernandez-Torrano and Ibrayeva (2020) conducted a bibliometric analysis delineating the
landscape of creativity and education spanning the last 45 years (1975-2019). The exploration of
creativity and education exhibited a notable interdisciplinary nature, primarily emanating from the
realms of educational sciences and various branches of psychology. The authors further identified
overarching themes in the field, encompassing a) the pedagogy (teaching) and acquisition
(learning) of creativity, b) psycho-educational factors associated with creativity, ¢) the impact of
creativity within organizational contexts, and d) cognitive and affective processes that influence
creativity. Mejia et al. (2021) highlighted twelve prominent trends within the domain of creativity
research. These trends included “organizational creativity and team creativity”, “social psychology
of creativity”, “creative industries and creative cities”, “idea generation”, “neuroscience of
creativity”, “creative arts and art therapy”, “creativity and mental illness”, “expertise and

9% ¢ 2% ¢ 9% ¢

productivity”, “enhancing creativity”, “identity and multiculturalism”, “creative destruction”, and
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“others”. De-Marchis and Shchebetenko (2022) analyzed the creativity research conducted within
European Union. The results suggested that the domain of creativity is grounded in four scientific
disciplines/domains, namely “Business & Economics, Psychology, Education & Educational

Research, and Computer Science”. Further findings pointed to “engineering”, “computer science”,
and “education & educational research” as the most interconnected areas of research.

Compared to this literature, it is possible to assert that the papers published in TS&C mainly
deal with creativity within education, psychology, science, and technology echoing previous
studies by Hernandez-Torrano and Ibrayeva (2020), De-Marchis and Shchebetenko (2022), and
Kahl et al. (2009). In addition, the themes originating from the clusters of keywords in this study
parallel the trends of Mejia, Dippolito and Kajikawa’s (2021) two themes, which are “social
psychology of creativity”, and “enhancing creativity”’; Hernandez-Torrano and Ibrayeva’s (2020)
three themes (a, b, d); Feist and Runco’s (1993) themes such as creativity enhancement, education,
problem-solving, social influences, and the personalities of creative individuals. The most notable
contribution of the present study is the snapshot showing the relationship between creativity and
other 21st century skills such as critical thinking, teamwork/collaboration, and problem-solving
skills; a relationship empirically supported by Ozyurt (2015), Wechsler et al. (2018), Chang et al.
(2015), Rodriguez-Sabiote et al. (2022), Hoegl and Parboteeah (2007), and Taggar (2002).

Time to discuss the journey of TS&C with respect to the topics touched upon over time.
The patterns and themes revealed in this study show temporal visualization of shifting research
foci. The first significant trend identified between 2016-2018 in the study is the growing interest
in promoting creativity and critical thinking skills in education. The themes of “Enhancing
Creativity and Learning in Education” and “Fostering Creativity and Critical Thinking in 21st
Century Education” suggest a strong emphasis on integrating creative and critical thinking into
educational practices. This aligns with the current educational landscape’s recognition of the
importance of equipping students with the skills needed to thrive in a rapidly changing world as
highlighted by Geisinger (2016), and VVoogt and Roblin (2012). The focus on incorporating design
principles, computational thinking, emotional considerations, and experiential learning
underscores the multidimensional nature of fostering creativity and critical thinking in this digital
era.

Another notable trend is the recognition of the significance of nurturing creativity and
development in adolescent education. The theme of “Nurturing Creativity and Development in
Adolescent Education” highlights the importance of understanding and supporting the creative
potential of adolescents. This is a crucial stage in cognitive and personal development, and
educators need to provide opportunities for adolescents to explore their creativity, problem-solving
abilities, and metacognition.

Taken together, the findings of the current study align with the bibliometric research on
creativity by Hernandez-Torrano and Ibrayeva (2020) who highlighted “a general interest in
teaching and learning of creativity in educational contexts, as denoted by frequently cooccurring
words such as curriculum, assessment, pedagogy, knowledge, and thinking skills,” and “the
psychoeducational correlates of creativity in children, including personality, intelligence, divergent
thinking, and achievement, among others,” and “the cognitive and affective processes involved in
creative thinking, including cognition, thinking, mood, activation, and hedonic tone” (p.13)
between 1975 and 2019. Namely, these issues are still being studied and discussed recently. The
relationship between creativity and other 21st century skills (e.g, critical thinking, problem-solving,
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collaboration) in the current study could be taken as a further contribution or recent popular area
of research.

Additionally, the study sheds light on the role of technology in education (Fostering
Creativity and Collaboration in Secondary Education) between 2018 and 2020. The keywords
related to technology (e.g., computational thinking, STEM) indicate the increasing role of digital
tools and platforms in enhancing creative and critical thinking skills. In the modern digital era,
intensive efforts are made to inject computational thinking across STEM fields, aiming at
formulating a well-trained citizenry and workforce capable of confronting intricate problems that
would not be solvable unless exercising CT skills (Kanaki & Kalogiannakis, 2022). This finding
highlights the fact that integrating technology into education might provide new avenues for
fostering creativity and collaboration among students, which stands out as a new contribution in
the context of creativity not mentioned in the previous corresponding research (e.g., De-Marchis
and Shchebetenko, 2022; Hernandez-Torrano & lbrayeva, 2020; Kahl et al., 2009; Mejia et al.,
2021). In a related vein, design thinking (DT), a relatively recent academic discipline (Dragicevi¢
et al., 2023), has been the focus of TS&C recently, as it was found to increase overall creativity
and its sub-components such as fluency, originality, and flexibility (Kuo et al., 2022). DT, a human-
centered approach, drawing upon the cognitive processes and methodologies employed by
designers (Johansson-Skoldberg et al., 2013), has gained prominence in scholarly literature as a
distinctive practice diverging from conventional methods of innovation and problem-solving in the
realms of education and business (Dragicevi¢ et al., 2023). Therefore, there is a growing emphasis
on the need for ongoing research that establishes connections between DT and digital
transformation, particularly within the spheres of business and education (e.g., Kuo et al., 2022;
Taimur & Onuki, 2022). In this context, the tendency towards integration of technology could be
taken as another addition to the findings reported by Hernandez-Torrano and Ibrayeva (2020).

By analyzing the clusters/themes and the relationships among the keywords, it is possible
to observe the interconnectedness of various concepts related to creativity, critical thinking,
reflective thinking, problem-solving, divergent, and convergent thinking, self-efficacy education,
and learning. These clusters highlight the importance of fostering creativity, problem-solving and
critical thinking skills, integrating design principles and thinking in education, understanding
individual differences and factors influencing creativity and other 21st century skills, and
leveraging technology and collaborative learning for innovative and effective educational
practices. They emphasize the significance of nurturing “cognitive skills” and “learning and
innovation skills” (creativity, problem-solving and critical thinking) from early childhood through
higher education and highlight the roles of students, teachers, and educational interventions in
promoting these skills. Taken together, an individual needs to develop most of these skills
simultaneously to survive, succeed and adapt in the 21st century.

Limitations and Suggestions for Further Research

In reflection, while this study illuminates an array of compelling insights, it is important to
acknowledge its limitations and contemplate avenues for future exploration. First, the study
remains anchored to one specific journal, potentially overlooking a broader array of influential
studies dealing with 21st century skills. Hence, a potential trajectory for future research lies in
encompassing analogous studies published across diverse journals to obtain a comprehensive
perspective.

This study is licensed under Creative Commons Attribution-NonCommercial-NonDerivative (CC BY NC ND) 939



Van Yiiziincii Yil Universitesi Egitim Fakiiltesi Dergisi, 2024; 21(3), 5.921-946.

Van Yiiziincii Yil University Journal of Education, 2024; 21(3), p. 921-946. DOI: 10.33711/yyuefd.1543474

Second, the analysis, constrained to the confines of keywords used in the TS&C research,
is unable to dive deep into the intricate variables associated with 21st century skills. This limitation
prompts the exploration of meta-studies that can encompass an array of 21st century skills
categories, thereby facilitating a more profound comprehension of the underlying mechanisms,
experiences, and contextual factors that shape 21st century skills and their intricate interplay within
educational contexts.

Furthermore, the findings revealed that all 21st skills have not been covered in TS&C.
Future research, in this sense, might analyze these skills and the relationship among these skills.

In addition, the findings underscored the evolving landscape of education in the digital age.
Therefore, more research is needed to integrate technology in the educational process to explore
its influence on 21st century skills, specifically cognitive skills mentioned above.

Last, the creativity studies published in TS&C mainly deal with educational research.
Further bibliometric or meta research, in this respect, might analyze creativity within other specific
domains (e.g., business, science, political science etc.) to compare the results.

Ethics Committee Approval Information: This research is a study that does not require ethics
committee approval.

Author Conflict of Interest Information: There is no conflict of interest in this study and no
financial support was received.

Author Contribution: Artificial intelligence was utilized in the theme creation process.

References

Akcaoglu, M. O., Mor, E., & Kiilek¢i, E. (2023). The mediating role of metacognitive awareness
in the relationship between critical thinking and self-regulation. Thinking Skills and
Creativity, 47, 1-11. https://dx.doi.org/10.1016/j.tsc.2022.101187

Aktoprak, A., & Hursen, C. (2022). A bibliometric and content analysis of critical thinking in
primary education. Thinking Skills and Creativity, 44,
https://doi.org/10.1016/j.tsc.2022.101029

Antons, D., Breidbach, C. F., Joshi, A. M., & Salge, T. O. (2021). Computational literature reviews:
Method, algorithms, and roadmap. Organizational Research Methods. 26(1), 107-138.
https://doi.org/10.1177/1094428121991230

Ceh, S. M., Christensen, A. P., Lebuda, I., & Benedek, M. (2023). #creativity: Exploring lay
conceptualizations of creativity with twitter hashtags. Creativity Research Journal, 1-16.
https://doi.org/10.1080/10400419.2023.2214472

Chang, Y., Li, B.-. D., Chen, H.-. C., & Chiu, F.-. C. (2015). Investigating the synergy of critical
thinking and creative thinking in the course of integrated activity in Taiwan. Educational
Psychology, 35(3), 341-360. https://doi.org/10.1080/01443410.2014.920079

Chen, J., Zhou, Y., & Lv, L. (2022). Significant and hierarchy of variables affecting online
knowledge-sharing using an integrated logit-ISM analysis. Education and Information
Technologies, 28, 741-769. https://doi.org/10.1007/s10639-022-11173-7

This study is licensed under Creative Commons Attribution-NonCommercial-NonDerivative (CC BY NC ND) 940


https://dx.doi.org/10.1016/j.tsc.2022.101187
https://doi.org/10.1016/j.tsc.2022.101029
https://doi.org/10.1177/1094428121991230
https://doi.org/10.1080/10400419.2023.2214472
https://doi.org/10.1080/01443410.2014.920079
https://doi.org/10.1007/s10639-022-11173-7

Van Yiiziincii Yil Universitesi Egitim Fakiiltesi Dergisi, 2024; 21(3), 5.921-946.

Van Yiiziincii Yil University Journal of Education, 2024; 21(3), p. 921-946. DOI: 10.33711/yyuefd.1543474

Cohen, L., Manion, L., & Morrison, K. (2007). Research methods in education (6th ed.).
Routledge. https://doi.org/10.4324/9780203029053

Dede, C. (2011). Reconceptualizing technology integration to meet the challenges of educational
transformation.  Journal  of  Curriculum and Instruction, 5(1), 4-16.
https://doi.org/10.3776/joci.2011.v5n1p4-16

De-Marchis, G. P., & Shchebetenko, S. (2022). Creativity studies within the European Union: A
bibliometric analysis. Creativity Research Journal, 36, 1-22.
https://doi.org/10.1080/10400419.2022.2067961

Ding, Y., Chowdhury, G.G., Foo, S. (2001). Bibliometric cartography of information retrieval
research by using co-word analysis. Information processing & Management, 37(6), 817—
842. https://doi.org/10.1016/S0306-4573(00)00051-0

Dragic’evic, N., Vladova, G., & Ullrich. A. (2023). Design thinking capabilities
in the digital world: A bibliometric analysis of emerging trends. Frontiers in Education, 7,
1-18. https://doi.org/10.3389/feduc.2022.1012478

Fahimnia, B., Sarkis, J., & Davarzani, H. (2015). Green supply chain management: A review and
bibliometric analysis. International Journal of Production Economics, 162, 101-114.
https://doi.org/10.1016/j.ijpe.2015.01.003

Feist, G. J., & Runco, M. A. (1993). Trends in the creativity literature: An analysis of research in
the journal of creative behavior (1967-1989). Creativity Research Journal, 6, 271-283.
https://doi.org/10.1080/10400419309534483

Geisinger, K. F. (2016). 21st Century skills: What are they and how do we assess them? Applied
Measurement in Education, 29(4), 245-249.
https://doi.org/10.1080/08957347.2016.1209207

Gonz'alez-P’erez, L. 1., & Ramirez-Montoya, M. S. (2022). Components of education 4.0 in 21st
century skills frameworks: Systematic review. Sustainability, 14(3), 1-31.
https://doi.org/10.3390/su14031493

H"akkinen, P., J"arvel“a, S., M akitalo-Siegl, K., Ahonen, A., N"aykki, P., & Valtonen, T. (2017).
Preparing teacher-students for twenty-first-century learning practices (PREP 21): A
framework for enhancing collaborative problem-solving and strategic learning skKills.
Teachers and Teaching, 23(1), 25-41. https://doi.org/10.1080/13540602.2016.1203772

Hallinger, P., & Suriyankietkaew, S. (2018). Science mapping of the knowledge base on
sustainable leadership, 1990-2018. Sustainability, 10(12), 1-22.
https://doi.org/10.3390/su10124846

Hernandez-Torrano, D., & Ibrayeva, L. (2020). Creativity and education: A bibliometric mapping
of the research literature (1975-2019). Thinking Skills and Creativity, 35,100625.
https://doi.org/10.1016/j.tsc.2019.100625

Hoegl, M., & Parboteeah, K. P. (2007). Creativity in innovative projects: How teamwork matters.
Journal of Engineering and Technology Management, 24(1-2), 148-166.
https://doi.org/10.1016/j.jengtecman.2007.01.008

This study is licensed under Creative Commons Attribution-NonCommercial-NonDerivative (CC BY NC ND) 941


https://doi.org/10.4324/9780203029053
https://doi.org/10.3776/joci.2011.v5n1p4-16
https://doi.org/10.1080/10400419.2022.2067961
https://doi.org/10.1016/S0306-4573(00)00051-0
https://doi.org/10.3389/feduc.2022.1012478
https://doi.org/10.1016/j.ijpe.2015.01.003
https://doi.org/10.1080/10400419309534483
https://doi.org/10.1080/08957347.2016.1209207
https://doi.org/10.3390/su14031493
https://doi.org/10.1080/13540602.2016.1203772
https://doi.org/10.3390/su10124846
https://doi.org/10.1016/j.tsc.2019.100625
https://doi.org/10.1016/j.jengtecman.2007.01.008

Van Yiiziincii Yil Universitesi Egitim Fakiiltesi Dergisi, 2024; 21(3), 5.921-946.

Van Yiiziincii Yil University Journal of Education, 2024; 21(3), p. 921-946. DOI: 10.33711/yyuefd.1543474

Johansson-Skoéldberg, U., Woodilla, J., and Cetinkaya, M. (2013). Design thinking: Past, present
and possible futures. Creat. Innovat. Manag. 22, 121-146.
https://doi.org/10.1111/caim.12023

Kahl, C. H., Da Fonseca, L. H., & Witte, E. H. (2009). Revisiting creativity research: An
investigation of contemporary approaches. Creativity Research Journal, 21, 1-5.
https://doi.org/10.1080/10400410802633350

Kanaki, K., & Kalogiannakis, M. (2022). Assessing algorithmic thinking skills in relation to age
in early childhood STEM  education. Education  Sciences. 12(6).
https://doi.org/10.3390/educsci12060380

Kaya, S. (2023). A bibliometric journey into research trends in curriculum field: Analysis of two
journals. International Journal of Assessment Tools in Education, 10(3), 496-506.
https://doi.org/10.21449/ijate.1278728

Kroth, M., Carr-Chellman, D. J., & Rogers-Shaw, C. (2022). Formation as an organizing
framework for the processes of lifelong learning. New Horizons in Adult Education and
Human Resource Development, 34(1), 26—36. https://doi.org/10.1002/nha3.20348

Kuo, H., Yang, T. Y. C,, Chen, J. S., Hou, T. W., and Ho, M. T. (2022). The impact of design
thinking pbl robot course on college students learning motivation and creative thinking.
IEEE Trans. Educ. 65, 124-131. https://doi.org/10.1109/TE.2021.3098295

Kyllonen, P. C. (2012). Measurement of 21st century skills within the common core state standards.
Paper presented at the Invitational Research Symposium on Technology Enhanced
Assessments, May 7-8. https://www.ets.org/Media/Research/pdf/session5-kyllonen-paper-

tea2012.pdf

Li, L. (2016). Thinking skills and creativity in second language education: Where are we now?
Thinking Skills and Creativity, 22, 267-272.
https://doi.org/https://doi.org/10.1016/j.tsc.2016.11.005

Luna Scott, C. (2015). The futures of learning 2: What kind of learning for the 21st century?
https://doi.org/10.30707/1JBE164.1.1690386168.68154

Martin, L., & Wilson, N. (2017). Defining creativity with discovery. Creativity Research Journal,
29, 417-425. https://doi.org/10.1080/10400419.2017.1376543

Mejia, C., DIppolito, B., and Kajikawa, Y. (2021). Major and recent trends in creativity research:
An overview of the field with the aid of computational methods. Creativity and Innovation
Management, 30, 475-497. https://doi.org/10.1111/caim.12453

Miri B, David BC & Uri Z 2007. Purposely teaching for the promotion of higher-order thinking
skills: A case of critical thinking. Research in Science Education, 37, 353-369.
https://doi.org/10.1007/s11165-006-9029-2

Ozyurt, O. (2015). Examining the critical thinking dispositions and the problem solving skills of
computer engineering students. EURASIA Journal of Mathematics, Science and
Technology Education, 11(2), 353-361. https://doi.org/10.12973/eurasia.2015.1342a

Partnership  for 21st Century Learning (2015). P21 Framework Definitions.
http://www.p21.org/our-work/p21-framework

This study is licensed under Creative Commons Attribution-NonCommercial-NonDerivative (CC BY NC ND) 942


https://doi.org/10.1111/caim.12023
https://doi.org/10.1080/10400410802633350
https://doi.org/10.3390/educsci12060380
https://doi.org/10.21449/ijate.1278728
https://doi.org/10.1002/nha3.20348
https://doi.org/10.1109/TE.2021.3098295
https://www.ets.org/Media/Research/pdf/session5-kyllonen-paper-tea2012.pdf
https://www.ets.org/Media/Research/pdf/session5-kyllonen-paper-tea2012.pdf
https://doi.org/https:/doi.org/10.1016/j.tsc.2016.11.005
https://doi.org/10.30707/IJBE164.1.1690386168.68154
https://doi.org/10.1080/10400419.2017.1376543
https://doi.org/10.1111/caim.12453
https://doi.org/10.1007/s11165-006-9029-2
https://doi.org/10.12973/eurasia.2015.1342a
http://www.p21.org/our-work/p21-framework

Van Yiiziincii Yil Universitesi Egitim Fakiiltesi Dergisi, 2024; 21(3), 5.921-946.

Van Yiiziincii Yil University Journal of Education, 2024; 21(3), p. 921-946. DOI: 10.33711/yyuefd.1543474

Partnership for 21st Century Learning (P21). (2007). Framework for 21st century learning.
http://www.p21.org/our-work/p21-framework

Powell, J. J. W. (2020). Comparative education in an age of competition and collaboration.
Comparative Education, 56(1), 57-78. https://doi.org/10.1080/03050068.2019.1701248

Puryear, J. S., & Lamb, K. N. (2020). Defining creativity: How far have we come since Plucker,
Beghetto, and Dow?  Creativity = Research  Journal, 32, 206-214.
https://doi.org/10.1080/10400419.2020.1821552

Rodriguez-Sabiote, C., Olmedo-Moreno, E. M., & Exp’osito-L opez, J. (2022). The effects of
teamwork on critical thinking: A serial mediation analysis of the influence of work skills
and educational motivation in secondary school students. Thinking Skills and Creativity,
45, https://doi.org/10.1016/j.tsc.2022.101063

Romanelli, J. P., Fujimoto, J. T., Ferreira, M. D., & Milanez, D. H. (2018). Assessing ecological
restoration as a research topic using bibliometric indicators. Ecological engineering, 120,
311-320. https://doi.org/10.1016/j.ecoleng.2018.06.015

Runco, M. A., & Jaeger, G. J. (2012). The standard definition of creativity. Creativity Research
Journal, 24, 92-96. https://doi.org/10.1080/10400419.2012.650092

Schmidt, E. (2022). Al, great power competition & national security. Daedalus, 151(2), 288-298.
https://doi.org/10.1162/daed_a 01916

Simonton, D. K. (2018). Defining creativity: Don’t we also need to define what is Not creative?
The Journal of Creative Behavior, 52, 80-90. https://doi.org/10.1002/jocb.137

Slavich, B., & Svejenova, S. (2016). Managing creativity: A critical examination, synthesis, and
new frontiers. European Management Review, 13, 237-250.
https://doi.org/10.1111/emre.12078

Staton-Spicer, A. Q, & Wulff, D. H. (1984). Research in communication and instruction:
Categorization and  synthesis. =~ Communicative  Education,  33(4), 377-
391.https://doi.org/10.1080/03634528409384767

Taggar, S. (2002). Individual creativity and group ability to utilize individual creative resources:
A multilevel model. Academy of Management Journal, 45(2), 315-330.
https://doi.org/10.5465/3069349

Taimur, S., & Onuki, M. (2022). Design thinking as digital transformative pedagogy in higher
sustainability education: Cases from Japan and Germany. International Journal of
Educational Research, 114, . https://doi.org/10.1016/j.ijer.2022.101994

Tight, M. (2021a). Twenty-first century skills: Meaning, usage and value. European Journal of
Higher Education, 11(2), 160—174. https://doi.org/10.1080/21568235.2020.1835517

Tight, M. (2021b). Twenty-first century skills: Meaning, usage and value. European Journal of
Higher Education, 11(2), 160—174. https://doi.org/10.1080/21568235.2020.1835517

Tijsma, G., Hilverda, F., Scheffelaar, A., Alders, S., Schoonmade, L., Blignaut, N., et al. (2020).
Becoming productive 21 st century citizens: A systematic review uncovering design
principles for integrating community service learning into higher education courses.
Educational Research, 62(4), 390-413. https://doi.org/10.1080/00131881.2020.1836987

This study is licensed under Creative Commons Attribution-NonCommercial-NonDerivative (CC BY NC ND) 943


http://www.p21.org/our-work/p21-framework
https://doi.org/10.1080/03050068.2019.1701248
https://doi.org/10.1080/10400419.2020.1821552
https://doi.org/10.1016/j.tsc.2022.101063
https://doi.org/10.1016/j.ecoleng.2018.06.015
https://doi.org/10.1080/10400419.2012.650092
https://doi.org/10.1162/daed_a_01916
https://doi.org/10.1002/jocb.137
https://doi.org/10.1111/emre.12078
https://doi.org/10.1080/03634528409384767
https://doi.org/10.5465/3069349
https://doi.org/10.1016/j.ijer.2022.101994
https://doi.org/10.1080/21568235.2020.1835517
https://doi.org/10.1080/21568235.2020.1835517
https://doi.org/10.1080/00131881.2020.1836987

Van Yiiziincii Yil Universitesi Egitim Fakiiltesi Dergisi, 2024; 21(3), 5.921-946.

Van Yiiziincii Yil University Journal of Education, 2024; 21(3), p. 921-946. DOI: 10.33711/yyuefd.1543474

Tindowen, D. J. C., Bassig, J. M., & Cagurangan, J.-. A. (2017). Twenty-first-century skills of
alternative learning system learners. SAGE open, 7(3), 1-8.
https://doi.org/10.1177/2158244017726116

Trilling, B., & Fadel, C. (2009). 21% century skills: Learning for life in our times. San Francisco,

CA: Jossey-Bass. https://ardian.id/wp-
content/uploads/2018/10/21st Century Skills Learning for Life in Our Times 200
9-3.pdf

TS&C (Thinking Skills and Creativity). (2023). Aims and scope. Accessed online at
https://www.sciencedirect.com/journal/thinking-skills-and-creativity/about/aims-and-

scope.
Van Eck, N. J., & Waltman, L. (2021). VOSviewer Manual (version 1.6.17). Univeristeit Leiden.

van Laar, E., van Deursen, A. J. A. M., van Dijk, J. A. G. M., & de Haan, J. (2017). The relation
between 21st-century skills and digital skills: A systematic literature review. Computers in
Human Behavior, 72, 577-588. https://doi.org/10.1016/j.chb.2017.03.010

Voogt, J., & Roblin, N. P. (2012). A comparative analysis of international frameworks for 21 st
century competences: Implications for national curriculum policies. Journal of Curriculum
Studies, 44(3), 299-321. https://doi.org/10.1080/00220272.2012.668938

Voogt, J., Erstad, O., Dede, C., & Mishra, P. (2013). Challenges to learning and schooling in the
digital networked world of the 21st century. Journal of Computer Assisted Learning, 29,
403-413. https://doi.org/10.1111/jcal.12029

Wagner, T. (2010). The global achievement gap: Why even our best schools don't teach the new
survival skills our children need-and what we can do about it. Basic Books.

Wechsler, S. M., Saiz, C., Rivas, S. F., Vendramini, C. M. M., Almeida, L. S., Mundim, M. C., et
al. (2018). Creative and critical thinking: Independent or overlapping components?
Thinking Skills and Creativity, 27, 114-122. https://doi.org/10.1016/j.tsc.2017.12.003

Wegerif, R. (2006). A dialogic understanding of the relationship between. CSCL and teaching
thinking skills. International Journal of Computer Supported Collaborative Learning, 1(1),
143-157. https://doi.org/10.1007/s11412-006-68408

Wehner, L., Csikszentmihalyi, M., & Magyari-Beck, 1. (1991). Current approaches used in
studying creativity: An exploratory investigation. Creativity Research Journal, 4, 261-271.
https://doi.org/10.1080/10400419109534398

Williams, R., Runco, M. A., & Berlow, E. (2016). Mapping the themes, impact, and cohesion of
creativity research over the last 25 years. Creativity Research Journal, 28, 385-394.
https://doi.org/10.1080/10400419.2016.1230358

Zhang, W., Zhang, Q., Yu, B., & Zhao, L. (2015). Knowledge map of creativity research based on
keywords network and co-word analysis, 1992-2011. Quality and Quantity, 49, 1023-
1038. https://doi.org/10.1007/s11135-014-0032-9

Zupic, I, & Cater, T. (2015). Bibliometric methods in management and organization.
Organizational Research Methods, 18(3), 429-472.
https://doi.org/10.1177/1094428114562629

This study is licensed under Creative Commons Attribution-NonCommercial-NonDerivative (CC BY NC ND) 944


https://doi.org/10.1177/2158244017726116
https://ardian.id/wp-content/uploads/2018/10/21st_Century_Skills_Learning_for_Life_in_Our_Times____2009-3.pdf
https://ardian.id/wp-content/uploads/2018/10/21st_Century_Skills_Learning_for_Life_in_Our_Times____2009-3.pdf
https://ardian.id/wp-content/uploads/2018/10/21st_Century_Skills_Learning_for_Life_in_Our_Times____2009-3.pdf
https://www.sciencedirect.com/journal/thinking-skills-and-creativity/about/aims-and-scope
https://www.sciencedirect.com/journal/thinking-skills-and-creativity/about/aims-and-scope
https://doi.org/10.1016/j.chb.2017.03.010
https://doi.org/10.1080/00220272.2012.668938
https://doi.org/10.1111/jcal.12029
https://doi.org/10.1016/j.tsc.2017.12.003
https://doi.org/10.1007/s11412-006-6840-8
https://doi.org/10.1080/10400419109534398
https://doi.org/10.1080/10400419.2016.1230358
https://doi.org/10.1007/s11135-014-0032-9
https://doi.org/10.1177/1094428114562629

Van Yiiziincii Yil Universitesi Egitim Fakiiltesi Dergisi, 2024; 21(3), 5.921-946.

Van Yiiziincii Yil University Journal of Education, 2024; 21(3), p. 921-946. DOI: 10.33711/yyuefd.1543474

Genis Ozet
Problem Durumu

Gelecekteki toplum, insan, deneyim ve bilgelik temelli rekabetle karakterize edilir (Powell,
2020; Schmidt, 2022), bu nedenle gelecegin vatandaslar1 olan Ogrencilerin sadece bilgi
biriktirmenin Otesine gecerek, elestirel diistinme, karar verme ve problem ¢6zme gibi ileri diizey
bilissel yeteneklerini gelistirmeye odaklanmalari zorunludur (Miri vd., 2007). Sonug olarak, eski
ve yeni bilgileri birbirine baglama, bilgileri yeniden diizenleme ve isleme, sorunlar1 yaratict bir
sekilde analiz etme, karmasik meseleleri etkili bir sekilde ¢ozme, takimlar iginde isbirligi yaparak
ortak faydaya ulasma ve diinyay1 elestirel bir gozle gézlemleme yetenegine sahip yiiksek diizey
diistiniirlere ve yasam boyu 6grenenlere olan talep artmaktadir (Kroth vd., 2022). Bu doniistiiriicii
gelismeler, egitimcilere yeni zorluklar sunmakta ve dgrenme icerigi ile bu 6grenme siirecini
kolaylastirmak i¢in kullanilan yontemlerde onemli degisiklikler yapilmasini gerektirmektedir
(Voogt vd., 2013). Bu durum, toplumsal ilerlemeye duyarli ve etkin bir sekilde rekabet edebilecek
insan kaynaklar tiretecektir (Tight, 2021a; Tijsma vd., 2020). Bu gelismelerin bir sonucu olarak,
son zamanlarda 6grenicilerin biligsel ve 6grenme yeteneklerinin gelistirilmesine yonelik akademik
ilginin belirgin bir sekilde arttig1 gozlenmistir (Wegerif vd., 2015; akt. Li, 2016).

Bir arastirma alanimmi tanimlamanin en uygun yaklasimi, o alana iligkin arastirma
calismalarinin incelenmesini igerir ve her disiplinin kendi bilimsel ¢iktisini periyodik olarak
degerlendirme sorumlulugu vardir (Staton-Spicer & Wulff, 1984). Ayrica, belirli bir disiplinde
yiriitiilen arastirmalar1 analiz etmek, ayni1 alanda arastirma yapmak isteyen arastirmacilar icin
degerli bir rehberlik saglar (Cohen vd., 2007). Bu baglamda, bu arastirma, 21. yiizy1l becerileri ile
ilgili mevceut literatiiriin kapsamli bir incelemesini, bibliyometrik analiz yaklasimini kullanarak
sunmaktadir. Analiz, akademik yayinlarin ve atiflarin zamansal gelisiminin incelenmesi, etkili
makalelerin, yazarlarin ve kurumlarin belirlenmesi, alana ait anahtar kelimelerin arastirilmasi
tizerinde yogunlagsmaktadir. Bu caligmanin genel amaci, 21. yiizy1l becerileri alaninda aragtirma
egilimlerinin belirlenmesini kolaylastirmak ve gelecekteki arastirmalar i¢in potansiyel yonler
onermektir. Bu amac1 gergeklestirmek i¢in, diisiinme becerileriyle ilgili konular1 yayimlamay1
hedefleyen Thinking Skills and Creativity (TS&C) baslikli dergide yayimlanan yaymlar dikkate
alimmistir. 2006 yilinda kurulan TS&C, yaraticilik ve diisiinme becerilerini, diistinme 6gretimi
dahil olmak iizere ele alan arastirmalar1 igermektedir (TS&C, 2023). Bu anlamda, bu bibliyometrik
analiz su arastirma sorularina yanit bulmay1 amaclamaktadir:

1. Secilen dergide yayimlanan caligmalarin yil, iilkeler, yazarlar ve kurumlar bakimindan
dagilimi nedir?

2. Segilen dergide 21. yiizyil becerileri ile ilgili arastirma egilimleri nelerdir?
Yontem

Belirli bir alandaki arastirma egilimlerini incelemek i¢in literatlir taramasi, igerik analizi,
meta-analiz ve meta-sentez gibi gesitli metodolojiler kullanilabilir (Kaya, 2023). Ancak, bu
yontemlerin kapsamlayabilecekleri arastirma ¢alismalart miktar1 agisindan siirlamalar1 olabilir
(Zupic & Cater, 2015). Bilgi yigilmasmin iistesinden gelmek i¢in, akademisyenler, bilgisayar
destekli yontemleri benimseyerek, konu alaninin kapsamli bir sekilde kesfedilmesini ve
gezinilmesini kolaylastirmay1 hedeflemektedirler; bu yontemlerden biri de bibliyometrik analizdir.
Bu yontem, bir alanda yiiriitiilen biiylik hacimli aragtirmalarin analizini saglayarak, caligmalar
arasindaki iligkilerin tanimlanmasin1 ve anlasilmasini kolaylastirir (Zupic & Cater, 2015).
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Bibliyometrik analizde, veri seti hazirlamanm iki ana yaklasim vardir. ilk yaklasim, secilen
anahtar kelimeler veya ifadeler kullanilarak arama yapmayi1 ve ardindan ayrintili okumalara
dayanarak ilgili ¢alismalarin belirlenmesini igerir. Bu yontem, belirli bir konuya odaklanan
calismalarda yaygin olarak kullanilir. Tkinci yaklasim ise, bir veya daha fazla derginin secilmesini
ve bu dergilerde yayimlanan veya incelemeler sonucunda belirlenen tiim ¢alismalarin analize dahil
edilmesini igerir (Zupic & Cater, 2015). Bu ¢alisma i¢in, 21. yiizy1l becerileri iizerine arastirmalar
yayimlayan tek bir derginin (TS&C) secilmesini i¢eren ikinci yaklagim benimsenmistir. Toplanan
veriler baslangigta WOS sistemi i¢inde tanimlayici istatistikler kullanilarak analiz edilmistir. Daha
sonra, bibliyometrik analizler, 0zellikle bibliyometrik haritalar olusturmak igin tasarlanmis
VOSviewer yazilimi siirtim 1.6.17 kullanilarak gerceklestirilmistir (Van Eck & Waltman, 2021).

Bulgular

Bu calismanin bulgulari, 21. yiizyil becerileri alanindaki son arastirma egilimleri ve
konular1 hakkinda degerli bilgiler sunmaktadir. TS&C'deki yayinlarin bibliyometrik teknikler
kullanilarak analizi, birka¢ 6nemli desen ve tema ortaya ¢ikarmistir. Es kelime/es-olusum analizine
iliskin bulgular, 21. yiizy1l becerileri ile ilgili bircok anahtar kelimeyi ortaya c¢ikarmistir. En
kapsamli beceriler arasinda problem ¢6zme, elestirel diisiinme ve yaraticilik yer almaktadir; bu
beceriler Kyllonen (2012) tarafindan “bilissel beceriler” olarak adlandirilmistir ve Trilling ve Fadel
(2009) tarafindan “6grenme ve yenilik becerileri” olarak tanimlanmistir. Bu beceriler ayni
zamanda Diinya Ekonomik Forumu'nun 2020 i¢in 6nerdigi ilk 10 beceriyle de uyumludur (Luna
Scott, 2015). Bu becerilere ek olarak, 6z yeterlilik, isbirligi, yenilikgilik, esneklik, okuryazarlik,
bilissel esneklik ve duygusal zeka gibi becerilere de referanslar bulunmaktadir; bu beceriler de
Diinya Ekonomik Forumu'nun 2020 i¢in 6nerdigi ilk 10 beceriyle uyumludur. Benzer sekilde, bu
beceriler Kyllonen (2012) tarafindan kisilerarasi ve igsel beceriler olarak tanimlanmig ve Trilling
ve Fadel (2009) tarafindan kariyer ve yasam becerileri olarak adlandirilmistir. Ayrica, kiimeler
icindeki anahtar kelimeler, Matematik ve fen gibi ana konulari, miifredat ve 6gretim, becerilerin
degerlendirilmesi ve basariyi, kisisel gelisim gibi konulara isaret etmektedir.

Sonug ve Tartisma

Kiimeler/temalar ve anahtar kelimeler arasindaki iliskiler analiz edildiginde, yaraticilik,
elestirel diistinme, yansitict diistinme, problem ¢ozme, farkli ve birlesik diisiinme, 6z yeterlilik
egitimi ve Ogrenme gibi cesitli kavramlarin birbirine baghiligi goézlemlenebilir. Bu kiimeler,
yaraticilik, problem ¢6zme ve elestirel diislinme becerilerinin gelistirilmesinin, egitimde tasarim
ilkelerinin ve diislinmenin entegrasyonunun, bireysel farkliliklarin ve yaraticiligr ve diger 21.
yiizyil becerilerini etkileyen faktorlerin anlagilmasimin ve yenilik¢i ve etkili egitim uygulamalar
i¢cin teknolojinin ve igbirlik¢i 6grenmenin kullanilmasinin 6nemini vurgulamaktadir. Ayrica, bu
becerilerin gelistirilmesinin, 6grencilerin, 6gretmenlerin ve egitimsel miidahalelerin bu becerileri
tesvik etmedeki rollerinin altin1 ¢izmektedir. Bir arada ele alindiginda, bireyin 21. yiizyilda hayatta
kalabilmesi, basarili olabilmesi ve uyum saglayabilmesi icin bu becerilerin ¢ogunu ayni anda
gelistirmesi gerekmektedir.
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