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ABSTRACT

INVESTIGATING THE RELATIONSHIP BETWEEN 21ST-CENTURY SKILLS
AND TECHNOLOGICAL PEDAGOGICAL CONTENT KNOWLEDGE (TPACK)
OF IN-SERVICE EARLY CHILDHOOD EDUCATORS

CANGUL, Hilal Asena
M.S., The Department of Elementary and Early Childhood Education, Early
Childhood Education
Supervisor: Assoc. Prof. Dr. Hasibe Ozlen DEMIRCAN

September 2022, 219 pages

This research was designed as a quantitative study to investigate the 21st-century skills
and technological pedagogical content knowledge (TPACK) of in-service early
childhood educators and to examine the association between 21st-century skills
(Learning and Innovation Skills, Life and Career Skills, Information, Media and
Technology Skills) and TPACK. 382 in-service early childhood educators, who
worked in Ankara, Izmir, and Istanbul in the 2021-2022 academic year, participated
in the study. Data were collected via three instruments. These instruments were the
Demographic Information Form, the 21st-Century Skills Scale (Anagiin, Atalay, Kilig
& Yasar, 2016), and the Technological Pedagogical Content Knowledge Scale
(Horzum, Akgiin & Oztiirk, 2014). In the beginning, a pilot study was conducted to
test the validity and reliability of scales for in-service early childhood educators. After
some changes were made to the 21st-Century Skills Scale, it was confirmed that the
scales were valid and reliable. Therefore, the main research was conducted. Two-way
ANOVA, and correlational method were used to analyze research data. The study
findings showed no statistically significant difference in the 21st-century skills
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regarding age, years of experience, and education level. The only statistically
significant difference was detected in training attendance on 21st-century skills.
Additionally, there was no statistically significant difference in the total TPACK score
regarding independent variables. Moreover, sub-factors of 21st-century skills
(Learning and Innovation Skills; Information, Media and Technology Skills; and Life
and Career Skills) had a significantly positive correlation with the total TPACK.

Keywords: 21st-century skills, Technological Pedagogical Content Knowledge,
TPACK, Early Childhood Educators, In-service educators
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OKUL ONCESi OGRETMENLERININ 21. YUZYIL BECERILERI iLE
TEKNOLOIJIK PEDAGOJIK ALAN BILGILERI (TPAB) ARASINDAKI
[LISKININ INCELENMESI

CANGUL, Hilal Asena
Yiiksek Lisans, Temel Egitim, Okul Oncesi Egitimi Boliimii
Tez Yoneticisi: Dog. Dr. Hasibe Ozlen DEMIRCAN

Eyliil 2022, 219 sayfa

Bu arastirma, okul Oncesi Ogretmenlerinin 21. yiizyil becerileri ile teknolojik
pedagojik alan bilgilerini (TPAB) incelemek ve 21. yiizyil becerileri (Ogrenme ve
Yenilenme Becerileri, Yasam ve Kariyer Becerileri, Bilgi, Medya ve Teknoloji
Becerileri) ile TPAB arasindaki iliskiyi arastirmak igin tasarlanmis nicel bir
calismadir. Arastirmaya 2021-2022 egitim ogretim yilinda Ankara, Izmir ve
Istanbul'da gérev yapan 382 okul 6ncesi dgretmeni katilmistir. Ug farkli veri toplama
aract kullanilarak ¢aligma verileri toplanmistir. Bu veri toplama araglart Demografik
Bilgi Formu, 21. Yiizyil Becerileri Olgegi (Anagiin, Atalay, Kili¢ ve Yasar, 2016) ve
Teknolojik Pedagojik Alan Bilgisi Olgegi’dir (Horzum, Akgiin ve Oztiirk, 2014). ilk
olarak, okul oncesi 6gretmenleri ile olgeklerin gecerlik gilivenirligini test etmek i¢in
bir pilot galisma yapilmustir. 21. Yiizy1l Becerileri Olgegi iizerinde bazi1 degisiklikler
yapildiktan sonra oOlgeklerin gecerli ve giivenilir oldugu teyit edilmis ve ana
arastirmaya gecilmistir. Arastirma verilerinin analizinde iki yonli ANOVA ve
korelasyon yontemleri kullanilmistir. Katilimcilarin yas, deneyim ve egitim diizeyleri
incelendiginde 21. yiizyil becerilerinde istatistiksel olarak anlamli bir farklilik

goriilmemistir. Istatistiksel olarak anlaml tek fark, 21. yiizy1l becerilerine ydnelik
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egitime katilimda tespit edilmistir. Bagimsiz degiskenlere gore toplam TPAB
puaninda da istatistiksel olarak anlamli bir fark bulunmamustir. 21. yiizy1l becerilerinin
alt faktorleri (Ogrenme ve Yenilik Becerileri; Bilgi, Medya ve Teknoloji Becerileri ve
Yasam ve Kariyer Becerileri) ile toplam TPAB arasinda anlamli diizeyde pozitif bir

korelasyon bulunmustur.

Anahtar Kelimeler: 21. Yiizyil Becerileri, Teknolojik Pedagojik Alan Bilgisi,
TPAB, Okul Oncesi Ogretmenleri
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CHAPTER 1

INTRODUCTION

Throughout history, industry and technology have influenced the direction of people’s
lives (Younes & Al-Zoubi, 2015). Technological developments are taking hold faster
than in previous times and directs individuals to have united, advanced, and
interdisciplinary qualifications. Known as the Industrial Revolution (IR) 4.0, this era
involves the development of technology in all parts of life, and it affects all individuals
by increasing the complexity, speed, and quality of technology (Marope, 2017).

With these advances many developed countries have transitioned to function as
knowledge-based economies, and developing countries are following suite. In such
economy, the production of services and goods is based mainly on professional
knowledge, unlike the industry-based economy. Consequently, people’s thinking,
living, and working ways need to change to adapt to the world’s new requirements
(Organization for Economic Cooperation and Development [OECD], 2005; Griffin,
Care & McGaw, 2012). Our lives have already been changed significantly over the
last 50 years, and it seems they will change even more rapidly in the next. We’ve
witnessed industry-based economies supplant agricultural ones in importance and the
emergence of even more influential, knowledge-based ones that will continue to affect
social life and the labor market (Griffin, Care & McGaw, 2012). The World Economic
Forum (WEF) predicted that 65 percent of children, who begin primary school these
days, will work in a job that does not exist yet (2016).

The challenge of preparing children for such a future will likely impact all levels of
the education system, necessarily making it more children-centered as in the
Ecological System Approach, which encompasses the need to increase educators’
knowledge and capabilities, prepare political and educational policies, support
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technological infrastructure in schools, and so on (Herselman, Botha, Mayindi & Reid,
2018).

Education is seen to have a vital role in people’s lives and has a key role in preparing
children for a complex and challenging world since children need various
competencies to fulfill the demands of the modern world of the 21st century (OECD,
2005; OECD, 2018a). For this reason, an adaptation of the education system to current
global conditions is crucial (OECD, 2005; Wang, 2012; Marope, 2017). Educators are
central to this effort as they strive to support children’s acquisition of new skills by
applying their current knowledge and experience in innovative ways (Lee & Reigeluth,
1994; OECD, 2018b). Clearly, it is essential to ensure that educators possess 21st-
century knowledge, skills, and technological pedagogical content knowledge
(TPACK). Thus, they can be ready to encourage their students to gain 21st-century
skills and digital competencies to adapt to a currently improving world (American
Association of Colleges for Teacher Education [AACTE] & Partnership for 21st
Century Skills [P21], 2010). In this way, children can be responsible, beneficial, and
active citizens in their social life and competent individuals, especially for business
life in the future (OECD, 2018a). 21st-century skills like life skills, innovation skills,
and information and technology skills are competencies that both young and old
learners need to gain to adapt to the rapidly shifting requirements of the world now
and in the future (OECD, 2005; Griffin, Care & McGaw, 2012; Wang, 2012; Marope,
2017).

Early childhood years are the critical period to support the necessary competencies of
children to prepare them to fulfill the demands of the world in the future since their
early experiences have a great influence on the development of their brain (Ministry
of National Education [MoNE], 2013; Tuncer, 2015; BattelleForKids, 2019d).
Considering that the early ages are precious times for individuals (MoNE, 2013;
Tuncer, 2015), supporting young children to gain necessary skills in their early years
is the responsibility of their families, teachers, schools, and policymakers (MoNE,
2013; BattelleForKids, 2019d).



To keep pace with these demands, the Turkish government began to give importance
to the 21st-century skills and technological knowledge of both teachers and students.
The eleventh development plan of the Presidency of The Republic of Turkey (2019)
mentions the aim to have qualified people who are productive and capable of using
technology by increasing the quality of all levels of education between 2019 and 2023.
Its other purpose is to provide lifelong learning opportunities by increasing children’s
perception, problem-solving skills, entrepreneurship, innovation, communication,
productivity and technological skills, and a sense of self-confidence and responsibility.
Moreover, it aims to increase the technological competencies of educators and
technological equipment in schools. Additionally, in the Strategic Plan of the Ministry
of National Education (MoNE) for 2019-2023, it is pointed out that it will be ensured
that students acquire knowledge, skills, attitudes, and behaviors suitable for the era's
requirements. For this purpose, digital skills and digital content will be supported for
both students and teachers (MoNE, 2019).

In addition to these publications made by the Turkish government, the early childhood
curriculum also emphasizes some 21st-century skills to be acquired by children, and
that early childhood educators are vital to encouraging them to gain these skills
(MoNE, 2013). Ata-Aktiirk, Demircan, Senyurt, and Cetin (2017) pointed out that
early childhood education in Turkey supports some basic 21st-century skills of young
children like creativity, critical thinking, problem-solving, self-expression, and taking
the initiative.

There are various frameworks on 21st-century skills. However, in this research, the
Partnership for 21st Century Learning (P21) Framework for 21st Century Learning is
used as a primary framework because of its special emphasis on early childhood
education (BattelleForKids, 2019c). P21 has created a 21st-century learning
framework with an integrated and collective structure. It includes knowledge and skills
needed for successful daily and business life (BattelleForKids, 2019b). While AACTE
& P21 stated that educators should have 21st-century skills (2010), P21 also
emphasized that teachers who work with young children should integrate 21st-century
skills into children’s learning programs (BattelleForKids, 2019c; BattelleForKids,
2019d). In the P21 framework, essential competencies for the 21st century are divided
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into sub-factors: Learning and Innovation Skills; Life and Career Skills; Information,
Media and Technology Skills (BattelleForKids, 2019a; BattelleForKids, 2019b;
Trilling and Fadel, 2009).

* Learning and Innovation Skills help people keep up with their complicated life
in the 21st century. These are creativity, critical thinking, problem-solving,

communication and collaboration, and innovation skills.

« Life and Career Skills contain self-management skills, leadership, social and
cross-cultural skills, flexibility, liability, adaptability, and also being innovative
and productive. They are significant for people to adapt to their work and social

environment.

« Information, Media and Technology Skills contain information literacy, media

literacy, and ICT (Information and Communication Technology) literacy.

Information, media, and technology skills have a significant place in the P21
Framework for 21st-century learning (BattelleForKids, 2019a). In recent years,
educators have begun to utilize technology frequently because they need it to keep up
with their changing environment and to support their students in adapting to the
demands of a rapidly improving world (Mishra & Koehler, 2006; Blackwell,
Lauricella & Wartella, 2016; Shafie, Majid & Ismail, 2019; Altun, 2019). That is why
instead of focusing on whether educators use technology or not, focusing on the way
they use technology is more critical (Mishra & Koehler, 2006; Blackwell, Lauricella
& Wartella, 2016). Voogt and McKenney (2017) and Altun (2019) claim that
integrating technology into education can lead teaching to have a more complex and
multidimensional structure. By taking this complexity into account, Mishra and
Koehler (2006) evolved the framework of Technological Pedagogical Content
Knowledge (TPACK) to integrate technology into education. As supported, teaching
is a complicated cognitive skill that primarily requires teachers’ pedagogical and
content knowledge (Mishra & Koehler, 2006). TPACK is a theoretical framework
related to teachers’ combined skills, competencies, and roles in incorporating

technology into the educational process (Koehler & Mishra, 2009).



TPACK helps educators to understand how educational technologies interact with
Pedagogical Content Knowledge (PCK) to teach effectively by supporting their
professional development (Mishra and Koehler, 2006). TPACK occurs with the
interactions of three core components, which are pedagogy, content, and technology
knowledge. It is the knowledge of using technologies in the educational environment
to create meaningful learning and teaching processes in terms of content, students’
development levels and interests, and the teaching environment. In the TPACK
framework, a general definition was used to define technology due to rapidly
improving technology (Koehler & Mishra, 2009). In the current study, it will be used

similarly to be inclusive.

When the literature was examined on these topics, the researcher realized that there
already had been a few amounts of studies exist on in-service early childhood
educators’ 21st-century skills and TPACK, but the studies focused on examining them
regarding various variables like educators’ age, years of experience, education level,
and training attendance were also not much. To illustrate, Coban and Inan (2020)
researched in-service early childhood educators’ creativity, which is a sub-skill under
Learning and Innovation skills, based on educators’ self-assessment regarding gender,
age, year of experience, type of graduated high school, hometown, education status of
parents, parents’ occupation and reading habits of educators. Nevertheless, they did
not investigate the educators’ 21st-century skills altogether. Furthermore, Ozdurak
Singin and Gokbulut (2020) investigated whether the educators’ techno-pedagogical
competencies differ regarding their education level (undergraduate or graduate) and
their professional seniority. However, it would be optimal to conduct more studies

with in-service early childhood educators regarding these variables.

Additionally, although there were more studies than other variables related to the
influence of training on educators’ 21st-century skills and TPACK, most of them were
qualitative studies. Therefore, they were not examining the effects of pre-service or
in-service training on educators’ skills and knowledge. Pre-service and in-service
training for improving 21st-century skills and TPACK of educators is essential. Teo,
Unwin, Scherer and Gardiner (2021) pointed out that technological enhancements
affect the educational system as much as other systems, and it means that professional
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development programs should be adapted to this enhancement so that educators can
fulfill changing academic demands. Bozkurt (2020) stated that when the literature was
reviewed, there was no comprehensive research or project on how to support the 21st-
century skills of educators. Moreover, Teo et al. (2021) remarked a similar point by
stating there is little information about how training programs in the universities
support pre-service educators in increasing their 21st-century skills, although it is a

highly critical topic for the current century.

In addition to training for 21st-century skills, the significance of training on TPACK
of educators was emphasized to have qualified educators. However, this topic is
needed to be discussed in detail to improve appropriate professional training programs,
such as pre-service training programs (Kaya & Yilayaz, 2013). Bayrak and Bayrak
(2021) supported this point by remarking that the content of in-service training
programs is needed to be developed since they are insufficient.

All in all, these two topics are vital for the development of educators, but they need
more research and emphasis to improve educators’ skills and knowledge. In this era,
when the importance of having educators who have 21st-century skills and know how
to integrate technology into education is considered, this study was conducted as a

preliminary study.

1.1.  Purpose of the Study

This study aims to examine the general characteristics of early childhood educators
regarding their 21st-century skills and technological pedagogical content knowledge
(TPACK) level as a preliminary study since there were a few studies in this area, the
purpose of this study was to investigate whether these two areas should be explored in
detail or not and to investigate the potential association between the 21st-century skills
and TPACK of in-service early childhood educators. In this regard, the present study

explores the following research questions:

R.Q.1. What are the 21st-century skills of in-service early childhood educators?
1.1. Is there a difference in 21st-century skills of in-service educators regarding age?
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1.2. Is there a difference in 21st-century skills of in-service educators regarding years
of experience?

1.3. Is there a difference in 21st-century skills of in-service educators regarding
education level?

1.4. Is there a difference in 21st-century skills of in-service educators regarding
training attendance on 21st-century skills?

R.Q.2. What is the TPACK levels of in-service early childhood educators?

2.1. Is there a difference in TPACK levels of in-service educators regarding age?

2.2. Is there a difference in TPACK levels of in-service educators regarding years of
experience?

2.3. Is there a difference in TPACK levels of in-service educators regarding education
level?

2.4. Is there a difference in TPACK levels of in-service educators regarding training

attendance on technology usage in education?

R.Q.3. Is there any relationship between 21st-century skills (Learning and Innovation
Skills; Life and Career Skills; Information, Media and Technology Skills) and TPACK
of in-service early childhood educators?

3.1. Is there any relationship between the 21st-century skills and TPACK of in-service
early childhood educators?

3.2. Is there any relationship between the sub-factors of 21st-century skills and
TPACK of in-service early childhood educators?

3.2.1. Is there any relationship between Learning and Innovation Skills and TPACK
of in-service early childhood educators?

3.2.2. Is there any relationship between Life and Career Skills and TPACK of in-
service early childhood educators?

3.2.3. Is there any relationship between Information, Media and Technology Skills and

TPACK of in-service early childhood educators?



1.2.  Significance of the Study

In the recent era, technology has improved faster than in previous times (Marope,
2017). Individuals have to be competent to fulfill the demands of the rapidly changing
world. Considering these circumstances, educators’ capabilities are critical because
they will prepare students for the complex world and the unknown future (WEF, 2016;
Shafie, Majid & Ismail, 2019). Only after children are supported with essential skills
and knowledge in line with the conditions of the era, can they be irreplaceable and
skilled enough when there will be more advanced technological inventions that do
most of the work instead of people (Shafie, Majid & Ismail, 2019).

Teachers are seen as leaders in educational changes by having various roles like being
guidance, facilitator, advisor, instructor and also technology manager (Lee &
Reigeluth, 1994). If teachers do not have sufficient 21st-century knowledge and skills
themselves, they cannot support their students’ improvement for the 21st century
(Subramaniam, 2013; Voogt & McKenney, 2017; Valtonen, Sointu, Kukkonen,
Kontkanen, Lambert & Mikitalo-Siegl, 2017; Shafie, Majid & Ismail, 2019).
Consequently, we should examine the gap between the current capabilities of
educators and which skills educators need to have so that they can support children to
be ready for the future (Lee & Reigeluth, 1994).

With the help of this study’s results, the general state of the 21st-century skills of early
childhood educators is detected. Besides, the difference in the 21st-century skills of
educators regarding age, years of experience, education level, and training attendance
is discovered. There are few previous studies about this topic, therefore, this study
conducted as a preliminary study to provide an initial step for more detailed research
on educators’ 21st-century skills. If educators’ 21st-century skills are focused, and
educators are encouraged to develop their competencies, we can have more capable
educators to prepare children for the unknown future. As Benner and Hatch (2010)
point out, educators should gain these skills themselves, and then we can expect them

to support their students’ 21st-century skills by beginning from the early years.



As the new generation grows up with the technology and will depend on it throughout
their lives, so educators need to integrate technology into education instead of only
using traditional methods (Ferrari, Punie & Redecker, 2012). Previous research studies
indicate that educators could use technology in their daily lives. However, due to its
complexity, they can have some difficulties while integrating technology into the
educational process (Koehler & Mishra, 2009; Altun, 2019; Voogt, Tilya, & van den
Akker, 2009; Liang, Chai, Koh, Yang & Tsai, 2013; Voogt & McKenney, 2017). Thus,
how teachers integrate technology into education gains more importance than what
teachers know about technology. Jones and Moreland (2004) stated that there is a
positive correlation between educators’ TPK and students’ success. Thus, when
broadening out the concept a bit, this leads us to teachers’ TPACK (Koehler & Mishra,
2009; Blackwell, Lauricella & Wartella, 2016).

By investigating how early childhood educators evaluate their TPACK in this study,
an opportunity is provided to see whether educators believe they are good at
integrating technology into education or not. Moreover, differences in the TPACK of
educators regarding age, years of experience, education level, and training attendance
are examined. Therefore, the study can be used to increase the technology usage in the
educational process by supporting educators according to the analysis results.
Additionally, the scarcity of studies on 21st-century skills and the TPACK of in-
service early childhood educators draws attention when literature is examined. This
study contributes to the literature related to in-service early childhood educators with

data collected from 382 early childhood educators in Ankara, Istanbul, and Izmir.

Moreover, when the scales are examined to assess educators’ 21st-century skills, it is
seen that although there are some scales for evaluating pre-service educators’ 21st-
century skills, there is no comprehensive scale developed to investigate the 21st-
century skills of in-service educators. The adaption of the 21st-Century Skills Scale
(Anagiin, Atalay, Kili¢ & Yasar, 2016) from pre-service educators to in-service early

childhood educators is provided with the help of the current study.

Both 21st-century skills and the TPACK of educators are crucial for preparing children
to cope with complex life situations in the future (AACTE & P21, 2010; Valtonen et
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al., 2017; Mtebe & Raphael, 2018). However, a handful of studies highlighted the
relationship between 21st-century skills and technological pedagogical content
knowledge (TPACK). Some studies imply that there is a kind of relation between
them. Valtonen et al. (2017), Mtebe and Raphael (2018), and Basaran (2020) focused
on 21st-century skills by combining them with TPACK. They point out that educators
should learn how to integrate 21st-century skills into TPACK because technology
usage in education can support children to gain 21st-century skills, and the pedagogical
component of TPACK is connected with 21st-century skills. Moreover, WEF (2015)
states that educational technology might be an excellent helper in supporting children
to gain 21st-century skills. Smith, Burrow, Fite, and Guerra (2016) support that view
by remarking that technology integration into early childhood education is crucial for
encouraging the enhancement of the children’s 21st-century skills in the technology-
oriented era. Besides, generally, studies highlight that technology-related skills are the
core of 21st-century skills and essential for children’s education (Ferrari, Punie &
Redecker, 2012; Karakoyun & Lindberg, 2020).

On the other hand, these studies do not indicate how the various 21st-century skills of
educators and TPACK are connected. The current study investigates whether there is
any relationship between the 21st-century skills and the TPACK of in-service early
childhood educators. They are two significant subjects to support educators in
preparing children for the future. The connection between the 21st-century skills and
the TPACK of in-service educators can help us to notice the nature of the mutual
relationship between 21st-century skills and TPACK. Therefore, educators’
professional development can be directed according to their connection in further
studies. Moreover, this study can inspire people to focus on their association in future
research studies to create different scales for better integration of educators’ 21st-
century skills and TPACK.

1.3. Definition of Terms

21st-Century Skills: These skills contain three sub-groups. They are Learning and
Innovation Skills (learning to learn, thinking critically and problem-solving,

communication and collaboration skills, creativity and innovation), Life and Career
10



Skills (self-management skills, leadership skills, social and cross-cultural skills,
flexibility, liability, adaptability, and also being innovative and productive) and Digital
Literacy Skills (ICT literacy, information literacy and media literacy) (Trilling &
Fadel, 2009).

Technological Pedagogical Content Knowledge (TPACK): Emerges from the
interactions of three core components: pedagogy, content, and technology knowledge.
It is the knowledge of using technologies in the educational environment to create
meaningful learning and teaching processes in terms of content, students’ development

levels and interests, and the teaching environment (Koehler & Mishra, 2009).
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CHAPTER 2

LITERATURE REVIEW

The literature review provided information about the theoretical structure of the study,
21st-century skills, and TPACK. After the theoretical structure was shared, different
frameworks for 21st-century skills and previous studies on 21st-century skills were
discussed. Later, the historical development of TPACK and prior studies related to
TPACK was presented.

2.1. Theoretical Background of the Study

Technology leads to rapid changes in people’s thinking, living, and working to adapt
to the world's new requirements (Griffin, Care & McGaw, 2012). By thinking that
point, preparing children for the future is highly related to Ecological System Theory.
All ecological system layers should be prepared for the change when we place children
in the center of this system to help them adapt to the world of the 21st century
(Herselman, Botha, Mayindi & Reid, 2018).

Ecological System Theory was developed by Urie Bronfenbrenner. The theory
supports that individuals live in a complex system affected by different factors that
have a mutual relationship, so people’s development cannot be identified only by
looking at one factor. Various factors like family, neighbors, school, political and
economic factors, and the interaction of these factors should be taken into
consideration (Bronfenbrenner, 1979; Conkbayir & Pascal, 2014; Buchanan, 2020).

The theory consists of five system layers: microsystem, mesosystem, exosystem,
macrosystem, and chronosystem. The first system layer is the microsystem, which

includes the smallest and the immediate environment of a person. For instance, family,
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friends, school, and neighborhood take place in this system (Bronfenbrenner, 1979;
Conkbayir & Pascal, 2014; Lerner, 2005). Navarro and Tudge (2022) pointed out that
Bronfenbrenner’s ecological theory emphasized only the physical environment. On
the other hand, virtual environment also should be added to the microsystem layer
because the complexity of technology usage is added into the system. Both of them
have its own unique features. To illustrate, virtual microsystem has features like
permanency, synchronous and asynchronous communication, replicability and
availability. Therefore, these characteristics influence the relationship between two
different microsystems. The mesosystem is the second layer. In this one, there is the
interaction between different microsystems. The third system is the exosystem, in
which there are people and places that influence individuals indirectly (Conkbayir &
Pascal, 2014; Lerner, 2005). In the digital era, many conditions can influence young
children indirectly and lead them to virtual microsystems (Navarro & Tudge, 2022).
The fourth layer is the macrosystem. It is the largest surrounding, including beliefs,
cultural values, educational, political, and economic contexts. The final system is the
chronosystem, which indicates the passage of time and life-changing events
(Bronfenbrenner, 1979; Conkbayir & Pascal, 2014; Lerner, 2005).

People affect their environment as much as different systems affect people (Conkbayir
& Pascal, 2014). Mutual relations of people with various system structures lead
individuals to develop themselves (Lerner, 2005). When we look at the chronosystem,
time is changing, and technological developments affect the required competencies of
children for the future. Therefore, this change impacts the children-educators
connection and usage of technology in education (Herselman, Botha, Mayindi & Reid,
2018).

By considering the influence of the interactions, we can point out that the enhancement
of early childhood educator’s 21st-century skills and technological pedagogical
content knowledge is essential for supporting children effectively because if educators
do not have sufficient 21st-century knowledge and skills, they cannot support their
students’ improvement for the 21st century (Voogt & McKenney, 2017; Valtonen, et
al., 2017; Mtebe & Raphael, 2018; Shafie, Majid & Ismail, 2019).
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2.2. 21st Century Skills

Along with the developing technology, the requirements of the world have been
changing rapidly, which has influenced especially the job market. Thus, many jobs are
at risk of disappearing in the future. This situation leads people to identify essential
skills and competencies to be more active and effective in the knowledge-based
economy. ldentified skills were used before the 21st-century, but they have gained
more importance in the last decades than in previous times (Karoly, 2004; OECD
2005; Voogt & Roblin, 2012) because requisite capabilities for personal life, academic
life and workplaces in the 21st-century are different than emphasized skills in the 20th-
century (Dede,2010). That is why these skills were named 21st-century skills,
especially in the USA (Karoly, 2004; OECD 2005; Voogt & Roblin, 2012). However,
they also have other names in various resources, like “lifelong learning competencies”

and “key competencies” in OECD and European Union countries (Voogt & Roblin,

2012).

2.2.1. Different Frameworks for 21st Century Skills

When 21st-century skills are mentioned, the characteristics of the period can be listed
as general and not connected with specifically one area, being multidimensional by
including various knowledge and skills, and also being linked with higher-order
thinking skills- which help people to deal with complex and unpredictable situations
(Voogt & Roblin, 2012). For these reasons the term 21st-century skills remains an
umbrella definition. There are many frameworks related to these that slightly change
from one organization to another (Dede, 2009; Binkley, Erstad, Herman, Raizen,
Ripley, Miller-Ricci & Rumble, 2012; Voogt & Roblin, 2012). These different
frameworks can be listed as the Organization for Economic Cooperation and
Development, En Gauge, the American Association of Colleges and Universities,
Assessment and Teaching of 21st Century Skills (ATCS), International Society for
Technology in Education (ISTE), and the Partnership for 21st-Century Skills (Dede,
2009; Voogt & Roblin, 2012).
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The Organization for Economic Cooperation and Development (OECD) started to
evaluate the effectiveness of education via the Program for International Student
Assessment (PISA) in 1997. According to the report published in 2005, OECD
recognized that lifelong learning has begun to be more significant with the changing
demands of the era. By considering this, OECD extended PISA with the OECD’s
Definition and Selection of Competencies (DeSeCo) Project to examine students’
knowledge, skills and new competencies in addition to their self-concept, attitude,
motivation to learn, and learning tactics (OECD, 2005). This shift indicates that the
capabilities of individuals gained more value with the information age to provide for
their adaptation to complex demands (Griffin, Care & McGaw, 2012). Therefore, the
DeSeCo Project created a framework to classify key competencies into three different
categories for individuals to be successful in today’s world (OECD, 2005). These are
about Using Tools Interactively, Interacting in Heterogeneous Groups, and Acting
Autonomously (OECD, 2005; Dede, 2009).

Although all these categories have a different and specific focus, they are correlated
with each other at individual and social levels. At the same time, they are valuable for
both economic and social aims. Firstly, “Using Tools Interactively” contains the
abilities of interactive and practical usage of socio-cultural and technology tools.
While socio-cultural tools are related to literacies, mathematical skills, and critical
thinking; technological tools include more than fundamental technical abilities such as
efficient usage of hardware, software, and the Internet. Secondly, “Interacting in
Heterogeneous Groups” is associated with soft skills or social skills, and it refers to
good communication, cooperation, collaboration, problem-solving, and management
skills. Finally, “Acting Autonomously” is related to being aware of the environment
around oneself and managing their life responsively and meaningfully. It includes
understanding the system in which people live, carrying out personal plans or projects,
and also defining and defending one’s own interests, necessities, and rights (OECD,
2005).

In 2002, the North Central Regional Educational Laboratory (NCREL) prepared the
EnGauge framework related to 21st-century skills for education, business, and all other
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people who live in the digital age. Eight different national sets of capabilities and
feedback on education were collected via surveys and focus groups and then examined
to decide on 21st-century skills in the EnGauge framework (Lemke, 2002). After this
examination, the EnGauge framework on 21st-century skills was created by grouping
critical capabilities into four sections: Digital-Age Literacy, Inventive Thinking,
Effective Communication, and High Productivity (Lemke, 2002; Dede, 2009).

The first section is “Digital-Age Literacy”. It includes fundamental literacy skills, like
speaking, listening, reading and writing, but also advanced literacy skills such as
scientific, digital, visual, and information literacy to find, analyze and understand
complicated information, images and new technological developments. Additionally,
it is related to cultural awareness and literacy since technological advances increase
multicultural communication at the global level. The second section is “Inventive
Thinking”, which means being curious, creative, open to taking risks, and adaptive;
having good management skills, critical thinking, and problem-solving abilities in
complicated situations. The third section is “Effective Communication”. It refers to
capabilities related to interactive communication, cooperative and collaborative
working, being responsible, and behaving ethically. The final section is “High
Productivity,” which is generally associated with workplaces instead of schools. It is
about being able to decide priorities, plan and manage projects by focusing on the
primary purpose, selecting the most appropriate tools to solve real-life problems and
creating good quality products (Lemke, 2002).

According to the report published by Schneider in 2015, the American Association of
Colleges and Universities defined necessary 21st-century skills for higher school
graduates in four categories. These are Knowledge of Human Cultures and the
Physical and Natural World, Intellectual and Practical Skills, Personal and Social
Responsibility, and Integrative and Applied Learning. The first category is
“Knowledge of Human Cultures and the Physical and Natural World”, which is related
to having good knowledge of natural, social and applied sciences, respecting various
cultures and values, and having intercultural skills. The second one is “Intellectual and
Practical Skills”. It contains written and verbal communication, group working,

critical thinking and problem solving, creativity, research and technological skills, and
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information literacy. Another one is “Personal and Social Responsibility”, which
refers to decision making, conflict solving, community, ethical and democratic
knowledge. The final category is “Integrative and Applied Learning”, which composes

of using gained knowledge and skills in various settings (Schneider, 2015).

The Assessment and Teaching of 21st Century Skills (ATCS) project produced a list
of necessary skills for 21st-century living that was developed by examining different
frameworks from various counties that can use this list of skills while deciding on new
educational standards. These skills are arranged under four groups which are Ways of
Thinking, Ways of Working, Tools for Working, and Living in the World (Binkley et
al., 2012). “Ways of Thinking”, which is about creativity, problem-solving, critical
thinking, making decisions, metacognition, and learning how to learn. “Ways of
Working” includes social skills like communication and cooperation, “Tools for
Working”, refers to information and digital literacy, and “Living in the World”
concerns personal and career life, citizenship at both local and global levels, and

people’s responsibilities (Binkley et al., 2012).

The International Society for Technology in Education (ISTE) created an ICT-focused
framework for 21st-century in 2007. This framework includes six main categories:
Creativity and Innovation; Communication and Collaboration; Research and
Information Fluency; Critical Thinking, Problem Solving and Decision Making;
Digital Citizenship; and finally, Technology Operations and Concepts (ISTE, 2007).
The first category is “Creativity and Innovation”, which is about using existing
knowledge and skills in various situations and creating original ideas and products.
The second one is “Communication and Collaboration”. It is related to having an
excellent digital communication and collaboration environment at an individual and
global level. Another category is “Research and Information Fluency”, which consists
of the practical usage of digital tools for collecting, planning, analyzing, evaluating,
and benefiting from the information. The fourth category is “Critical Thinking,
Problem Solving and Decision Making”. It is related to detecting and investigating
problems, gathering and examining data about issues, creating a plan, and making
decisions to solve them. The fifth category is “Digital Citizenship”. This refers to
understanding secure, legal, and liable usage of digital devices and being responsible
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for lifelong learning. The final one is “Technology Operations and Concepts”, which
means understanding technology-related concepts and using technological devices and
digital tools/systems effectively (ISTE,2007; Dede, 2009).

Partnership for 21st Century Learning (P21) has formed the 21st-century learning
framework with an integrated and collective structure. The P21 Framework for 21st-
century learning was created with the support of various educators, experts, and
business people to specify necessary knowledge and skills according to students’ needs
to succeed in their daily and business lives. It includes core subjects, 21st-century
themes, and skills. While core subjects refer to traditional matters such as writing,
reading, language, math, science, and so on, 21st-century themes mean topics like
ecological literacy, global awareness, and monetary literacy. In addition to these, the
essential skills in the 21st-century are divided into three sub-groups: Learning and
Innovation Skills; Information, Media and Technology Skills; Life and Career Skills
(Trilling & Fadel, 2009; BattelleForKids, 2019a; BattelleForKids, 2019b).

« Learning and Innovation Skills include mostly referred skills among other
21st-century skills. These are learning to learn, creativity and invention, critical
thinking and problem-solving skills, and communication and collaboration
skills.

« Life and Career Skills are required for people to adapt to their work and social
environment. They contain self-management skills, leadership, social and cross-
cultural skills, flexibility, liability, adaptability, and also being innovative and

productive.

« Information, Media, and Technology Skills contain information literacy, which
is about reaching, assessing, using, and operating information appropriately and
efficiently. Besides, media literacy is related to analyzing written or visual
messages correctly and creating media tools; while ICT literacy is regarding
using digital/ technological tools effectively and ethically to research, access,

organize, communicate and evaluate.
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In this research, the P21 Framework for 21st Century Learning is used as a primary
framework after examining the compatibility of all frameworks mentioned above on
21st-century skills for early childhood education. The P21 team emphasized that
educators who work with young children should also integrate 21st-century skills into
children’s learning programs by stating that their brain’s capacity for learning is
around twice that of adults and early experiences have a high effect on their brain
development (BattelleForKids, 2019d). Therefore, experiences in using 21st-century
skills will be helpful for young children both in their daily lives, academic lives
(BattelleForKids, 2019c), and later years to adapt to the changing world efficiently
(WEF, 2016). As a result, the P21 Framework for 21st Century Learning seems the

most appropriate one for using in this research with early childhood educators.

2.2.2. Previous Studies on 21st Century Skills and Education

In this part, education-related studies on 21st-century skills were shared. Firstly,
research studies related to early childhood education (ECE) were given. Then, studies

related to other educational contexts were mentioned.

2.2.2.1. Previous Studies on 21st Century Skills in Early Childhood Education

While examining studies related to early childhood education, it was noticed that there
are fewer studies on this topic than in other educational contexts. Among the previous
studies, some studies investigated whether 21st-century skills differed in regard to
some independent variables, like age and education level, as it was aimed in the current

study.

Egmir and Cengelli (2020) conducted a study to examine the prediction power of
educators’ 21st-century skills to use reflective thinking. Data collection was done with
two scales: the “21st Century Teaching Skills Scale” and the “Teachers’ Skills of
Using Reflective Thinking in Learning and Teaching Process Scale”. 308 teachers
working in early childhood education, primary, middle and high school in

Afyonkarahisar have attended the study. The study findings indicated that teachers
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evaluated their own 21st-century teaching skills and reflective thinking ability high.
Additionally, it was founded that there was a significant positive correlation between
educators’ 21st-century teaching skills and using reflective thinking. While both of
them did not change significantly according to the gender of teachers, some significant
changes were detected according to working experience, branch, and education level
in which teachers work. It was noticed that early childhood educators have higher 21st-
century teaching skills than other teachers. Besides, the research results showed that
five sub-groups of teachers’ 21st-century teaching skills all together explained 66% of
the change in their ability to use reflective thinking. However, it was apparent that
management skill was the primary variable in predicting teachers’ ability to use

reflective thinking.

Coban and Inan (2020) researched in-service early childhood educators’ creativity
levels based on self-assessment and differences in their creativity regarding
characteristics of individuals (gender, age, type of graduated high school, hometown,
education status of parents, parents’ occupation, reading habits of teachers and year of
experience), preferred educational methods, used assessment types for children, and
preferred activities. Quantitative data were collected from 85 in-service early
childhood educators who worked in public schools in Usak. The analysis results
showed that in-service teachers believed that they were creative. Moreover, activity
preferences affected the creativity level. It was noticed that teachers who stated their
creativity higher preferred drama more. Other than this difference, significant

differences could not be found regarding various factors.

Karaca, Akyol, Karaca and Can Yasar (2016) designed research to explore the changes
in the pre-service early childhood educators’ problem-solving skills and self-respect
regarding gender, grade level, the graduated high school, and education level of their
parents. Data were collected from 313 pre-service teachers via Demographic
Information Form, Problem Solving Skill Scale, and Self Respect Scale. The study
findings demonstrated that female pre-service teachers had better self-respect than
males. However, any investigated factors (gender, grade level, type of the graduated

high school and education level of their parents) did not lead to differences in their
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problem-solving skills. Additionally, a positive correlation was found between
problem-solving skills and self-respect of pre-service early childhood educators.

Ghani, Lah, Mat, Rahman, Sulaiman and Mustafa (2020) conducted a study to test pre-
service early childhood educators’ ability to be multimedia program builders. Data
were collected from 14 participants during digital program creation workshops in a
limited time. Analysis of pre-service teachers’ ability development progress was made
in three different stages. In the first stage, unstructured interviews were conducted with
pre-service early childhood teachers before workshops. In the second one, the
researchers interviewed participants about basic technology design like using image
programs after the workshop. Finally, after another workshop, the last interview was
done with pre-service teachers about advanced technology design, such as designing
interactive programs. The researchers investigated how workshops influenced
creativity and critical thinking, among other 21st-century skills. The study findings
represented that pre-service early childhood teachers were capable of creating
multimedia programs and using their imagination and critical thinking skills if the

opportunity was given.

Akcanca (2020) investigated pre-service early childhood educators’ attitudes
respecting Problem-Based Learning (PBL), and how STEM Education affected the
prediction of their mastery perception of the 21st-century skills. 284 pre-service early
childhood educators attended this research, and the researcher used three different
scales which were the “21st-Century Skills and Competencies Scale”, the “STEM
Education Attitude Scale” and the “Problem-Based Learning Attitude Scale”. The
collected data were analyzed by applying multiple linear regression analysis. Based on
the results, pre-service teachers’ attitudes about PBL and STEM Education had a
reasonable and worthwhile correlation with mastery perception of 21st-century skills.
Besides, 20 percent of mastery perception of 21st-century skills could be explained by
pre-service teachers’ attitudes about PBL and STEM Education. Moreover, it was
recommended that both pre-service and in-service teachers could be engaged with
various and innovative educational approaches such as Problem-Based Learning and
STEM Education, which focus on the development of 21st-century skills so that they
can create better learning settings.
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Other than the mentioned quantitative studies in early childhood education, generally,
qualitative studies or studies with young children were conducted at the early
childhood level. Kardes (2020) carried out a case study to explore the pre-school
teachers’ points of view related to young children and digital literacy, which is one of
the critical 21st-century skills. The researcher interviewed 20 early childhood
educators who pointed out that improving children’s digital literacy provides an
advantage for children and makes a contribution to their development. Aside from
giving education about digital literacy appropriate pre-school settings should be
provided for children so that they can use technological devices safely, play games,

and engage with books.

Rentzou (2021) investigated how in-service teachers in Cyprus evaluated their pre-
school class environment to support 21st-century learning, fulfill young children’s
needs, and improve 21st-century skills. Data were collected from 34 participants in
2017 via an online questionnaire created by the researcher. Teachers reported that the
quality of pre-school classroom settings was at the medium level as they were more
like a traditional learning environment that did not encourage children to feel like they
belonged there and nor did it provide a sense of privacy, integrity, and an organized
setting. Considering these shortfalls, the researcher emphasized that further studies

should be conducted.

Sylva, Sammons, Melhuish, Siraj and Taggart (2020) investigated whether the quality
of pre-school activities affects children’s 21st-century skills or not. More than 2,800
children in England attended the study as participants, and the researchers followed
them from the approximate age of 3 until they were 16 or 18 years old. Two
environmental rating scales were used to assess the quality of the educational process
in 141 pre-school centers. The results showed that quality education contributed,
especially to the children’s self-regulation and pro-social behavior, which are seen as

vital 21st-century skills.

Zviel-Girshin, Luria and Shaham (2020) examined how providing robotics education
in early childhood and elementary education influenced children’s self-esteem about
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technology usage, technological thinking ability and crucial 21st-century skills. Their
own teachers gave robotics education to children. 84 pre-school children and 113
children from first grade attended the program. The researchers collected data via
observation at the beginning, survey, and interview. The study findings indicated that
the program encouraged both girls and boys to continue robotics in later years by
reducing the gap between girls and boys in technology, engineering and science areas
because it helped children to increase their self-sufficiency and self-confidence, to
enhance their positive attitude towards technology, engineering and science, to

improve their ability of group-working and to create innovative things.

Cekic¢-Jovanovic, Stepi¢, and Mileti¢ (2020) carried out a study to examine Serbian
pre-service pre-school teachers’ attitudes about using digital technologies in education
and whether saw possibilities for using digital technologies. 57 of the participants were
undertaking a three-year program of vocational studies at teacher education colleges,
while a further 68 pre-service teachers were attending a four-year program of academic
studies at a faculty of education. The “Digital Competence of Educators” scale was
used as a self-assessment tool. Participants attending the academic program were
found to have more positive attitudes towards using digital technologies. Overall, the
majority of students thought it possible to deploy digital technology in the educational

process in early childhood.

Woods-Groves and Choi (2017) carried out research to examine the early childhood
educators’ evaluation of their students’ 21st-century skills by measuring their
academic and behavioral performance in the classroom. These 21st-century skills
included persistence, curiosity, social-emotional behaviors, and critical thinking
abilities. The researchers worked with 31 pre-school teachers and 579 students, whose
ages were between 5 and 7, by collecting data during the first six months of school for
two years. Data were collected each year via the Human Behavior Rating Scale
(HBRS): Brief, behavioral assessments, student office discipline referrals (ODRs),
educational performances, and records of students’ absences. According to analysis
with the Hierarchical linear model, persistence and problem-solving behaviors of
kindergarteners were highly connected with educational performances. Besides,

Teachers’ evaluations of children’s perseverance, inquisitiveness, and interpersonal
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skills were predictive of their annually recorded behavioral assessments. At the same
time, teachers’ interpersonal skills evaluation was also highly correlated with ODRs.
Moreover, the findings of this study supported the effectiveness of examining the point

of view of teachers about the 21st-century skills of pre-school students.

2.2.2.2. Previous Studies on 21st Century Skills in Educational Contexts Other
than Early Childhood

Some previous studies were conducted in other educational contexts in addition to
early childhood education. Some of these studies also examined whether 21st-century
skills differed regarding independent variables, like education level, and taken
education, as it was aimed in the current study with in-service early childhood

educators.

Haviz, Maris, Adripen, Lufri, David, and Fudholi (2020) applied a survey to pre-
service teachers in the department of mathematics, physics, biology, and chemistry so
that they could examine their perceptions about thinking, acting, and living (TAL) of
21st-century skills. 321 participants attended this study by filling out a questionnaire
that included 16 indicators and 78 statements related to TAL of 21st-century skills.
After various comparisons were made, the research findings indicated that 21st-
century skills of pre-service teachers in Indonesia were at level 2 while they should be
around level 6-7. Besides, the appearance of 21st-century skills was not correlated with
either department or gender of pre-service teachers. The research results represented
that pre-service teachers’ TAL level in mathematics was correlated with pre-service
teachers in physics. In contrast, the TAL level of pre-service teachers in biology was
associated with pre-service teachers in chemistry. After conducting this research study,
the researchers recommended that suitable curriculums and methods should be used to

increase the 21st-century skills of pre-service teachers in each department.

Cemaloglu, Arslangilay, Ustiindag and Bilasa (2019) aimed to investigate the 21st-

century skills perception of vocational high school teachers and examine their 21st-

century skills in terms of various variables. The researchers collected data from 38

vocational high school teachers from 11 different fields in Ankara, Turkey, after
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implementing 30 hours of training by using a 21st-century skills scale to conduct a
one-shot case study. The study findings showed that teachers perceived their 21st-
century skills at a high level. Furthermore, their perception of their 21st-century skills
did not vary by gender, education level, or working experience. However, it was
noticed that younger teachers assessed their “Learning and Innovation Skills” higher

than other teachers.

Cigerci (2020) investigated how digital storytelling influences the 21st-century skills
of pre-service primary school teachers. The researcher decided to work on this research
question because digital storytelling includes many 21st-century skills, from the
preparation of stories to reading digital stories, like Learning and Innovation Skills,
and Information, Media and Technology Skills. The “21st Century Skills and
Competencies Scale”, a rubric for digital storytelling, and structured individual
interviews were used during the data collection process. In this mixed-methods study,
quantitative data were collected from 42 pre-service teachers as pre-test and post-test
and qualitative data were collected from 15 pre-service teachers. Post-test scores of
pre-service teachers were higher than their pre-test scores. Moreover, when the three
rubric scores of teacher candidates were compared, it was seen that the scores taken
from rubrics increased over time. Therefore, the results of both scale and rubric
supported each other. The rubric scores were a predictor of teacher candidates’ 21st-
century skills, and rubric scores explained variability in scale scores around 40%.
Furthermore, the participants remarked that digital storytelling contributed to

developing their 21st-century skills during the interview.

Atalay, Anagiin, and Kumtepe (2016) conducted research to investigate how pre-
service elementary school teachers use 21st-century skills in the slow-motion
development process according to some particular criteria. 100 junior students from a
university in Turkey attended the study (16 males, 84 females). The embedded single-
case design was used in the research by creating slow-motion animations in four
phases: the planning stage, storytelling stage, creation stage, and regeneration stage.
Data was collected via open-ended questionnaires and student products. According to
the study results, pre-service elementary school teachers mostly used their 21st-

century skills in the planning process of slow-motion animations other than “Creativity
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and Innovation” and “Entrepreneurship and Self-Direction”. Moreover, when
examining the Physical Events-related slow-motion animations of students according
to some criteria, the researchers noticed that pre-service teachers used their 21st-
century skills at different levels at each phase of the production process of slow-motion

animations.

Ismail, Razali, Hashim, Abiddin, Masek, and Abd Samad (2021) aimed to examine
educators’ points of view about Problem Based Learning (PBL) and how this
educational approach can increase 21st-century skills (Communication, Collaboration,
Critical Thinking, and Creativity) of students. The researchers collected quantitative
data from 60 educators using an online questionnaire in line with this purpose. The
research findings indicated that students were more interested in the PBL method than
the traditional educational method that improved their 21st-century skills. Besides, a
strong association was detected between PBL and 21st-century skills. It meant that
PBL could be helpful to have more capable graduates in the future. For this reason,
the researchers hoped that further studies would be conducted to take students’

attention to topics that will prepare them for the globalized world after graduation.

In addition to these previous studies, there were other studies that focused on some
specific 21st-century skills, most of them concentrated on technology-related skills.
Hung and Sitthiworachart (2020) conducted a study with 89 in-service teachers who
worked in various levels (pre-school, primary school and high school) to explore
teachers’ points of view about creativity and its relation with technology. It was seen
that there were both progressive teachers and teachers who had some difficulties in
understanding the concept of creativity. The researchers declared that teachers
believed that technology might be a good supporter of children’s creativity even

though it is not compulsory to be creative.

Akgiil and Sahin-izmirli (2021) carried out a study with 262 pre-service teachers on
the association between their critical thinking and ICT-decoding skills, which was
about comprehending an ICT experience based on past experiences. ICT-decoding

skills included basic digital skills, advanced technical skills, security and social skills
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in the digital environment, and coding skills. The researchers found that there was a
moderate and positive relationship between them.

Valtonen, Hoang, Sointu, Naykki, Virtanen, Poysa-Tarhonen, Hakkinen, Jarvela,
Makitalo and Kukkonen (2021) conducted longitudinal research by collecting data
from pre-service teachers via questionnaire for three years (2014, 2015 and 2016) at
three different universities in Finland. This research aimed to provide information
about pre-service teachers’ perceptions and dispositions related to 21st-century skills
by focusing on three main areas: learning abilities, collaboration tendencies, and
capabilities of ICT usage. According to findings, all these three areas of 21st-century
skills showed different signs of progress. While learning abilities and collaboration
tendencies indicated minor differences in annual assessments, capabilities of ICT
usage showed a noticeable change in years. It was noticed that pre-service teachers
began their university education with confidence in their learning abilities and a
prominent tendency to collaborate. On the other hand, their confidence in ICT usage
capabilities was lower than other two areas at the beginning of the university. The
results demonstrated that learning abilities changed annually, but there were minimal
differences in years. Moreover, collaboration tendencies did not highly alter in years,
and it had negative change surprisingly, although there was a high emphasis on the
significance of collaborative work. However, preparation courses in university became
beneficial for developing capabilities about ICT usage in education, and pre-service
teachers’ responses altered positively and more than other two areas within years.

Bedir (2019) examined the thoughts and perceptions of pre-service English language
(ELT) teachers on 21st-century learning and innovation skills, which were specially
referred to as 4C skills (creativity, communication, cooperation, and critical thinking).
The researcher worked with 124 pre-service teachers to collect quantitative data using
customized surveys and 12 pre-service teachers to collect qualitative data using focus
group interviews. It was found that most ELT teacher candidates perceived 21st-
century learning as technology integration into the teaching environment.
Additionally, their awareness and involvement in 4Cs were within limits, although
their perception was high and positive. They described 4Cs in terms of educational
perspective even though they could have diverse definitions in various contexts.
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Moreover, they believed that the current curriculum did not emphasize 21st-century
skills enough, but they had positive beliefs about the benefit of supporting the

professional development of pre-service teachers on 4Cs.

Giirsoy (2020) aimed to detect the influence of digital storytelling on the point of view
of pre-service science teachers by offering them an opportunity to create digital stories
in the “instructional technologies and material development” course. This research was
a mixed-method study and 50 pre-service teachers took place in this study by filling
out a survey while 16 pre-service teachers attended the interview. Both quantitative
and qualitative data indicated that digital storytelling positively impacted pre-service
science teachers’ 21st-century skills. The pre-service teachers believed that creating
digital stories provided various advantages for them, such as meaningful and lifelong
learning and increased motivation, but also had some disadvantages like spending long
hours on the creation of stories and needing technological knowledge. Moreover,
although digital storytelling posed some difficulties, pre-service teachers pointed out
that most science-related subjects can be used to create digital stories. It was concluded
that digital storytelling should be included in various courses to help pre-service
teachers to improve their 21st-century skills and gain experience in the preparation of

digital stories.

Nurhayati, Rizaldi and Fatimah (2020) conducted a qualitative study and reviewed the
literature related to digital literacy and 21st-century skills to answer two questions.
The first question was how the 21st-century skills of both teachers and students could
be increased. The second one was whether digital literacy and STEM education affect
the improvement of 21st-century skills of teachers and students. According to the study
findings, it was noticed that digital skills were not exact factors that influenced
students’ advancement of 21st-century skills. However, they were supporting
components for developing these skills which should have been introduced during
school life. Multidisciplinary STEM education should be optimized in Indonesian

schools to expect students to gain objectives related to 21st-century skills.

Moreover, some studies could be beneficial to see how to support the 21st-century
skills of teachers. Karakoyun and Lindberg (2020) conducted research to discover the
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pre-service teachers’ views about 21st-century skills in Turkey and Sweden. Open-
ended questions were asked to 116 pre-service teachers in Turkey and 81 pre-service
teachers in Sweden. The study’s findings indicated that pre-service teachers from both
countries believed that 21st-century skills were generally connected with
communication, technology, digital citizenship, and information literacy. Other than
these mostly referred skills, pre-service teachers in Turkey gave importance to critical
thinking and problem-solving skills, while pre-service teachers in Sweden emphasize

information literacy and communication skills, among other 21st-century skills.

Smith, Burrow, Fite and Guerra (2016) investigated the knowledge and perception of
pre-service teachers about integrating technology into early childhood education
settings by designing this mixed-method study since technological support is highly
significant to increasing students’ 21st-century skills. The researchers collected data
using a self-developed survey, which included close and open-ended questions and
semi-structured focus group interviews. 88 pre-service early childhood teachers from
a university in the southwestern United States attended the research in 2014. The study
findings indicated that although pre-service teachers benefitted from technology in
their daily lives and had a positive attitude about technology integration, they had
many misconceptions about integrating technology into young children’s education.
Both qualitative and quantitative data analysis showed that the levels of
misconceptions were changing. Also, most of them have already integrated technology
into educational settings with unoriginal and teacher-directed instructions. That is why
the research team suggested that teacher education programs should offer diverse
examples related to technology integration into the academic environment of young

children.

Kim, Raza and Seidman (2019) supported the significance of measuring the quality of
teaching activities in a context-based manner to improve 21st-century skills. For this
reason, the researchers focused on evaluating teachers’ classroom activities by
developing the Teacher Instructional Practices and Processes System (TIPPS), an
instrument for class observation. They carried out this study in three different countries
and school levels to have various contexts. The first validity and reliability study of
TIPPS was conducted in Uganda with 197 secondary schools. TIPPS included 18
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indicators, and these indicators were developed according to the contextual and
cultural concept of Uganda. The second study was conducted in India with 256
primary classes. In this one, all the indicators of TIPPS for secondary school level were
used in TIPPS for primary school, but some concrete examples were added to the
indicators in addition to cultural adaptation of the instrument. To adapt TIPPS to the
early childhood level, the researchers chose 317 pre-school classrooms in Ghana. More
adaptation was made for the early childhood level. In addition to contextual changes
for the pre-school level, they made some cultural changes. The researchers pointed out
that if we want to have 21st-century learners, we should focus on teachers’ 21st-
century skills and their applications in the classroom. It is essential because school is
an appropriate environment for students to observe the usage of these skills. Besides,
if teachers are not aware of how to develop practical teaching activities which promote

21st-century skills, they cannot create appropriate models for their students.

Yilmaz (2020) carried out a study to investigate how technology integration influenced
the pre-service teachers’ multidimensional 21st-century skills, critical thinking,
creativity, and academic achievements. Quantitative and qualitative data were
collected from 144 pre-service teachers in early childhood education, elementary
school education, and science education. The research was conducted in three phases.
In the first phase, there was not any technology integration. In the second one,
technology was integrated into education at a basic and medium level. However,
technology was integrated at an advanced level in the third phase. To collect
quantitative data, the researcher used five tools. The researcher developed the
Academic Achievement Test and the Critical and Creative Thinking Test along with
the Critical Thinking Standards Scale for the Teacher Candidates. The
Multidimensional 21st-Century Skills Scale, Student’s Perception Scale about
Instructors Technology Integration Competence Scale were taken from other
researchers. Additionally, semi-structured interviews, field notes, observations, the
examination of pre-service teachers’ assignments and projects, and their exam grades
were used to collect qualitative data. The study findings represented that integrating
technology made a positive change from the first phase to the third phase of the
research in pre-service teachers’ multidimensional 21st-century skills, critical

thinking, creativity, and academic achievements.

30



Liesa-Orts, Latorre-Cosculluela, Vazquez-Toledo and Sierra-Sanchez (2020)
examined the points of view of 345 professors from various departments in a university
of Spain about using Information and Communication Technologies (ICTs) to make a
contribution to the improvement of students’ 21st-century skills. For this reason, the
quantitative method was used by collecting data via an online survey for this
descriptive study. The study’s findings indicated that the university professors were
aware of the significance of ICTs usage and took the positive impact of ICTs usage on
the development of 21st-century skills into consideration while answering questions
in the online survey, such as improvement of communication, cooperation, and
problem-solving skills and so on. Moreover, it showed that professors’ teaching
experience and gender were affective on their perceptions and attitudes, unlike some
other research. Briefly, the authors emphasized the importance of preparing
appropriate lessons for a technological learning culture to encourage students to be

ready for the 21st-century.

Sural (2017) aimed to represent the level of 21st-century skills of pre-service teachers
and how much a faculty of education supported the development of pre-service
teachers’ 21st-century skills. Data collection was done by using a 5-Point Likert
Survey, in which there were 50 items about the importance and ownership of three
sub-groups of 21st-century skills. 293 pre-service teachers from the Counselling and
Guidance Department, Special Education, English Language Teaching, and Computer
Education participated in this quantitative study. Their education level ranged from
1S-grade to 4"-grade. The study findings indicated that pre-service teachers’
awareness of the significance of 21st-century skills was high, but they believed that
their 21st-century skills were insufficient. Besides, the researchers found out that the
scores of 2"-grade pre-service teachers related to the significance of 21st-century
skills were significantly higher than 1%-grade pre-service teachers’ scores, even though
there were no differences in the scores of ownerships of 21st-century skills according
to class levels. These results implied that education in the faculty of education was not
sufficient to support pre-service teachers to increase their 21st-century skills. For them,
the education system should be improved to holistically support pre-service teachers
by integrating them into the educational environment.
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Sherouk and Raad (2020) carried out a study to see how teacher educators in
universities think and behave when they encounter six of the usual learning problems,
especially in e-learning during the Covid 19 pandemic, since thinking and behaving
successfully in unforeseen and complex conditions is one of the 21st-century skills.
Data were collected from 75 teacher educators from universities in Iraq, Jordan, and
Lebanon via an online survey. When the research findings were examined, it was
recognized that teacher educators had some problems with needed skills to cope with
learning problems. The results represented that Information and Communication
Technology (ICT) can positively affect students’ learning process if their teachers have
improved digital literacy and know how to combine ICT with educational content. For
this reason, the researchers recommended that teacher educators should be supported

to enhance their 21st-century skills.

When the literature about 21st-century skills was reviewed, emphasis on technological
skills could be realized quickly. However, when it comes to technology and its relation
to education, it is a more complicated topic that needs to be explored on its own. For
that reason, Technological Pedagogical Content Knowledge (TPACK) was explained

in detail in the following part.

2.3.  Technological Pedagogical Content Knowledge (TPACK)

In this part of the study, the historical development of the TPACK and the findings of
previous studies related to early childhood education and other areas was mentioned
in detail. Firstly, historical development of the Technological Pedagogical Content

Knowledge (TPACK) was explained.

2.3.1. Historical development of TPACK

Throughout history, researchers have been attempting to answer questions about
teaching, such as how educators manage the classroom, how they decide on topics,

how they present issues to their students, and so on (Shulman, 1986). After Shulman
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recognized that educators need complex knowledge and skills to teach effectively, he
searched what kind of knowledge and skills are required. He noticed that both Content
knowledge and Pedagogical knowledge are significant for the teaching process
(Shulman, 1987). However, Shulman believed that only focusing on content or
pedagogy is useless. Thus, he developed a conceptual framework for Pedagogical
Content Knowledge (PCK) (Shulman, 1986). Shulman did not pay so much attention
to integrating technology into PCK because the technology used in education was seen
as commonplace at that time. However, since new digital technologies began to be
used, educators started to struggle to integrate technology into the teaching process
(Mishra & Koehler, 2006; Mishra & Koehler, 2009).

Mishra and Koehler (2006) broadened out the PCK of Shulman by adding
technological knowledge (TK) to help educators to understand how educational
technologies interact with PCK to teach effectively. Over five years of study on this
issue, Technological Pedagogical Content Knowledge (TPACK) was developed.
Mishra and Koehler (2006, 2009) stated that it includes three fundamental knowledge
categories: pedagogy knowledge, content knowledge, and technological knowledge.
Moreover, TPACK emphasizes the relations and interactions among them. Although
content knowledge, pedagogical knowledge, and technology knowledge are the core
of the framework, it also represents PCK, TPK (technological pedagogical

knowledge), TCK (technological content knowledge), and TPACK.

Content knowledge (CK): It is the knowledge related to what educators need to know
as topics for teaching (Mishra & Koehler, 2009). Shulman (1986) pointed out that
educators’ knowledge about thoughts, concepts, facts, frameworks, and theories takes
place in CK. It is significant for educators since incorrect information can lead to
misconceptions among students. That is why it is notable for educators to understand
subjects correctly not to give inaccurate information to students (Mishra & Koehler,
2009).

Pedagogical knowledge (PK): Relates to the process, methods, practices, educational
goals, and values of teaching and learning. Moreover, it includes how individuals learn
knowledge and skills, how activity/lesson plans are developed, how classroom
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management can be provided, how the learning environment can be designed, and how

assessment and evaluation can be conducted (Koehler & Mishra, 2006).

Technology knowledge (TK): Due to rapidly developing technology, any definition
of TK soon becomes outdated. For this reason, a meaningful explanation is to consider
TK a way of thinking about technology and working with it as tools and resources
(Mishra & Koehler, 2009).

Pedagogical content knowledge (PCK): Similar to Shulman’s PCK, it arises from
the integration of CK and PK. It helps people understand how specific subjects can be
prepared, organized, presented and adapted to different learners' prior knowledge,
abilities, and interests for better teaching (Mishra & Koehler, 2006). PCK is essential
for the learning and teaching process since it is the core of the curriculum, assessment,
pedagogy, and their combination (Koehler & Mishra, 2009).

Technological content knowledge (TCK): Emerges from the union of technological
knowledge and content knowledge so that both are in a mutual relationship. While
technology affects how we can present subjects by increasing the variability of
presentation, content affects what kind of technology educators can use to transmit
topics (Mishra & Koehler, 2009).

Technological pedagogical knowledge (TPK): With the integration of TK and PK,
educators can use technology in the learning and teaching process. Moreover, it is
crucial to see how the educational process can change with technology usage. It also
includes which technological tools can be appropriate to use for pedagogical designs
and strategies (Mishra & Koehler, 2006).

Technological Pedagogical Content Knowledge (TPACK): Emerges from the
interactions of three core components: pedagogy, content, and technology knowledge.
It is the knowledge of using technologies in the educational environment to create
meaningful learning and teaching processes in terms of content, students’ development
levels and interests, and the teaching environment. It is based on teaching effectively
with the support of technology by comprehending how to represent subjects with
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technology; how to benefit from pedagogic methods to teach different contents; how
to help students to face problems; how to strengthen already existing knowledge of

students and build new concepts on them (Koehler & Mishra, 2009).

2.3.2. Previous Studies related to TPACK

In this part, the results of previous studies related to both early childhood education
and other educational contexts were mentioned. First of all, early childhood education

related studies were given.

2.3.2.1.Previous Studies on TPACK in Early Childhood Education

Among the previous studies, some studies investigated whether TPACK of early
childhood educators differed with regard to some independent variables like age and
years of experience, as it was aimed in the present study. These studies are mentioned

below.

Sancar-Tokmak, Yavuz-Konokman and Yanpar-Yelken (2013) focused on the self-
confidence of pre-service early childhood educators on TPACK. Besides, they
examined whether the grade level or genders of the educator candidates have any
influence on TPACK or not. 154 educator candidates who are sophomore, junior and
senior at Mersin University participated in this quantitative research. The study
findings revealed that pre-service educators had a high self-confidence on TPACK.
Their TPACK level was not influenced by grade level or gender. However, it was
noticed that only TK was different in terms of grade level and gender. Surprisingly, it
was seen that females had higher TK scores than males. Additionally, senior educator
candidates had higher TK confidence than sophomore and junior educator candidates.
Lavidas, Katsidima, Theodoratou, Komis and Nikolopoulou (2021) investigated in-
service early childhood educators’ self-perception related to TPACK by carrying out
a quantitative study. The researchers collected data from 147 Greek educators via a 5-
Likert scale, which included 7 factors and 28 items. The study results indicated that
educators evaluated each factor of the TPACK scale as neutral or more than 3 points.
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It was seen that they considered their PK, CK and TCK a little higher than other
factors. Besides, it was noticed that educators who took technology integration-related
training improved their knowledge and abilities about TK and all interrelated factors.
Moreover, younger educators perceived their TK higher than older educators, and it

can be related to participating in pre-service or in-service ICT courses.

Liang, Chai, Koh, Yang and Tsai (2013) conducted a study named “Surveying in-
service pre-school educators’ technological pedagogical content knowledge”. In this
research, the TPACK survey was used to collect data after exploratory factor analyses
for the validity and reliability of the survey. 366 Taiwanese early childhood educators
participated in the research, and the results of the correlational study indicated that
more experienced pre-school educators might be more resistant to technology usage
in the educational process than others. Additionally, there was a positive relationship
between the educational qualification of educators and the tendency to have

knowledge related to technology integration into education.

Ozdurak Sigin and Gokbulut (2020) conducted a study by collecting data from 1,169
pre-school educators in Ankara. It was investigated whether the educators’ techno-
pedagogical competencies differ regarding their education level (undergraduate or
graduate) and their professional seniority. The relational survey showed that early
childhood educators had high techno-pedagogical competencies, and these were not

related to their education level or professional seniority.

A recent research study about the TPACK of pre-service pre-school educators was
conducted by Altun in 2019. 481 pre-service early childhood educators completed a
cross-sectional survey used to investigate the contribution of digital literacy skills,
technology attitudes and usage, and online reading comprehension strategies to
TPACK. The study findings indicate that TPACK is associated with them, and all these
variables explain 38% of the variance. While digital literacy skills were strongly
associated with TPACK, online reading comprehension ability had a moderate
association with TPACK. Moreover, the time of technology usage was a weak

predictor of TPACK when we compared it with other variables. On the other hand,
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pre-service educators’ GPA and grade level did not associate with pre-service
educators’ self-reported TPACK scores (Altun, 2019).

In 2011, Chuang and Ho investigated the TPACK of 335 Taiwanese pre-school
educators by collecting quantitative data via a translated and adapted instrument which
was developed by Schmidt, Baran, Thompson, Mishra, Koehler and Shin in 2009.
According to the findings, early childhood educators’ three sub-domains (PK, CK and
PCK) were better than other sub-domains of TPACK. Besides, the pre-school
educators, who had more than ten years of working experience, assessed themselves
better in the sub-domains of PK, CK and PCK. Additionally, the pre-school educators,
who were older than others, had better PK and PCK; meanwhile, they did not have
good TK according to their self-assessment. Therefore, results showed that while
senior educators assessed their PK better than younger ones, younger pre-school
educators assessed their TK better than older educators. Finally, the findings of this
study indicated that educators who used ICT more frequently (more than 20 hours)
considered their TK and TCK higher than educators who used ICT less regularly (less
than 5 hours) (Chuang & Ho, 2011).

Blackwell, Lauricella and Wartella (2016) executed a study with 411 in-service early
childhood educators who worked with children between the ages of 3 and 5 in various
pre-school programs. The researchers collected data via an online survey to examine
how TPACK contextual elements affected educator or child-centered tablet and
computer usage of early childhood educators. These contextual elements were at the
student level (student’s income), the educator level (educator’s attitude, beliefs,
confidence and pedagogy) and the school level (support of the school). The findings
indicated that elements of TPACK at the educator level, like the positive attitude of
educators towards the use of technology, were the most influential factors for
integrating technology into education other than the student’s income or the school
support. All in all, it was emphasized that focusing on contextual factors of TPACK is
significant for both teachers, teacher educators and education policymakers to increase

student-centered education and professional improvement models.
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Other studies have also pointed out the importance of TPACK and the influence of
different types of training on the TPACK of teachers. These include a recent study by
Luo, Berson, and Berson (2020) that explored pre-service early childhood teachers’
technology usage and technological self-efficacy during the teaching process. They
conducted a case study in the central universities of China by collecting data from 55
pre-service teachers via an online survey which included five parts: demographic
information, attitude towards working with young children, courses in university, final
internship experiences, technological self-efficacy of pre-school teachers. The
findings revealed that pre-service teachers had positive attitudes towards technology
usage. However, they did not use technology in the teaching settings frequently
because of some issues, which were having no course in their teacher preparation
program that indicated how to use TPK effectively with young children, mostly
focusing on teacher-centered technology usage. The researchers stated that if pre-
service teachers had been supported, they would be able to use technology with greater
self-confidence. The researchers therefore recommended that teacher preparation
programs should be improved, and more opportunities should be offered to pre-service

teachers to practice field-based technology usage.

Oakley (2020) carried out research to examine the points of view of 67 pre-service
educators from the Primary and Early Childhood Department about using digital
storybooks to teach literacy in early childhood education and investigate how using
digital storybooks supports them in improving their TPACK. This mixed-method
study ran from 2011 to 2015. The researchers collected data via an online quantitative
survey, focus group meetings and reflections of pre-service educators, created digital
stories and lesson plans. However, the primary source of information was a survey that
included both open-ended questions and a Likert-scale. At the end of the study, the
findings represented that the pre-service educators believed that creating digital
storybooks and utilizing them in the teaching process is beneficial for educators to
improve their TPACK while teaching literacy in early childhood education in addition

to knowledge of educators related to students.

Kildan and Incikabi (2015) carried out research to explore how preparing digital
stories influences the TPACK self-perception of the pre-service early childhood
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educators. It was a quasi-experimental study. 13 pre-service early childhood educators
took help to use digital tools for preparing digital stories. The data were collected via
four instruments: demographic information form, open-ended questions before and
after story creation process, and a TPACK diagram. The study findings revealed that
preparing digital stories enhanced pre-service educators’ TPACK. Additionally, it was
seen that their focus changed from TPK, TCK, and PCK to TPACK after the study.

Sancar-Tokmak (2014) examined the perception of pre-service educators about their
TPACK after they attended the “Instructional Technology and Material Design”
course in which educative digital games were designed for young children. The data
for this qualitative study were collected from 21 pre-service early childhood educators
via observations, journals, and focus group meetings. The study findings demonstrated
that designing digital games enhanced the perceived TPACK of pre-service educators.
They pointed out that they had difficulties at the beginning while designing games due
to limited experience, TK, and design knowledge. On the other hand, after they
developed digital games, it was noticed that all TPACK sub-factors improved in

addition to knowledge of design and creativity.

Masoumi (2020) aimed to broaden and enhance the knowledge in the literature about
how pre-service pre-school educators meet with digital technologies during their
professional education and how they are supported to use ICT in their future careers.
Data were collected through semi-structured focus group discussions with 25 pre-
service educators who are in their last year in the educator education program and
interviews with 5 educator educators in Sweden. According to the results of this study,
both educator educators and pre-service early childhood educators believed in the
significance of the digital competencies of educators. However, many pre-service
educators pointed out that they did not take sufficient education about using
technology in education, and they were not confident about using technology during
the teaching process. On the other hand, educator educators stated that they give
enough attention to preparing pre-service educators to use ICT in their future teaching
experiences. Although educator educators suggested they were teaching how to use
ICT in early childhood education, they also remarked that there was no mandatory

course specifically related to technology usage in the early years. This situation
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represents that both the TPACK of pre-service educators and educator educators
should be supported, and their knowledge should be increased about technology usage

in the early years.

Sheffielda, Dobozya, Gibsonb, Mullaneyb and Campbell (2015) investigated the
TPACK of pre-service primary and early childhood educators in terms of science
content and pedagogy (information literacy and inquiry). Moreover, they explored
whether a science development course was successful in supporting pre-service
educators and the limitations and affordances of information technologies for pre-
service educators. 219 (187 on-campus and 32 online) freshman pre-service educators
participated in this case study. While on-campus students attended workshops, online
students participated in weekly workshops and online meetings. The data for the study
was collected using mixed method techniques which were pre-test and post-tests via
an online questionnaire and open-ended questions related to their perception of ICT,
science knowledge, and science pedagogy via an online platform. The findings showed
that most pre-service educators could fulfill the required complicated tasks. Moreover,
while 25% of them were not confident during the inquiry process, 2% were confident
according to pre-test results. However, after the workshops, it changed positively.
While 72% of them stated that they had confidence, only 2% of pre-service educators
pointed out that they still did not have confidence during the inquiry process in the
post-test. Additionally, they remarked that their confidence in using technology in the
educational process for science content increased. It was noticed that using the TPACK
framework to create courses helped to support pre-service educators’ understanding
by blending TK, PK, and CK (science).

2.3.2.2. Previous Studies on TPACK in Educational Contexts Other than Early
Childhood

In this part, firstly, some previous research studies which connected TPACK with 21st-
century skills in some ways were examined. Then, studies related to self-evaluation of
TPACK, how TPACK differ regarding various independent variables and importance
of TPACK were mentioned.
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Mtebe and Raphael (2018) conducted a study to adapt TPACK combining with the
21st-century skills to explore the 21st-century skills of teachers by using class
observation and self-report questionnaires. After the adaptation, the researchers
collected data from 132 in-service teachers who were English language teachers,
mathematics, chemistry, and information and computer science teachers. The findings
were represented that most teachers had moderate confidence in all sub-factors related
to Technological knowledge. Additionally, teachers had high confidence in PK, CK
and PCK. It was emphasized that technology usage in education prepares children for
the 21% century. For that reason, professional development programs should be
prepared to help teachers to use technology efficiently to support children’s 21st-

century skills.

Basgaran (2020) investigated the association between sub-factors of TPACK-21, which
was developed by Valtonen et al. (2017), by highlighting the pedagogical methods
used by teachers and technology usage in education are crucial for the improvement
of children’s 21st-century skills. 254 pre-service teachers from the science and math
departments were included in the study. The study findings represented that there was
a direct positive impact of TCK, TPK21 and PCK21 on TPACK-21. They explained
74 percent of change in TPACK-21. However, the most effective sub-factor on
TPACK-21 was TCK. Besides, it was seen that the direct and positive effect of CK
was more than TK and PK21 on TCK and PCK21. According to these results, it was
suggested that while professional teacher programs are developed, supporting
teachers’ CK and PCK21 can be emphasized more instead of only focusing on TK for

the enhancement of teachers’ 21st-century skills.

Chen and Jang (2019) investigated the correlation between TPACK and Self-
Regulation (SR) of 386 in-service teachers who worked in a secondary school as
science teachers in Taiwan. TPACK included CK, TK, PCK in context and TPACK
in context, while Self-Regulation consisted of ICT, monitoring and controlling
capability (MC/CC), planning capability (PC) and reflecting capability (RC). The data
collection process was completed by collecting data with scales. After analyzing the
results of the study, the findings were presented. According to the SR scale, MC/CC
had the greatest score, and ICT had the lowest score among other SR components.
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Additionally, the TPACK scale indicated that CK had the highest and TK and TPACK
in context had the lowest scores among other TPACK components. When correlation
was examined, it was detected that the components of TPACK and SR had a positive
correlation. It was found that RC and MC/CC had a higher association with CK and
PCK; however, a lower correlation with TK and TPACK. On the other hand, ICT had
a highly significant correlation with TK and TPACK, but it had a less substantial

correlation with CK and PCK in context.

Hannaway and Steyn (2016) conducted a case study to investigate teachers’
experiences with technology-based teaching and learning (TbTL) with children who
were older than nine. The researchers collected qualitative data from two schools that
had high technology usage. Moreover, they used the TPACK framework for
evaluation. The findings of the study represented that TbTL was correlated with TK,
CK, PK, 21st-century skills and technological tools. Technology usage has a positive
influence on educational and administrative aspects. Additionally, although
technology integration is helpful for the teaching process, it should not be the core of
the teaching. Because of the inevitable digitalization in education, the researchers
suggested that the technological infrastructures of schools and the policy framework
of TbTL should be supported, and teachers should be educated during pre-service
education about how to use technology in education. Also, there should be teacher
training for improving pedagogical and technological abilities and 21st-century skills.
Finally, teachers should be supported in finding appropriate toolkits for children older

than nine.

Moreover, some studies demonstrated how educators evaluated their TPACK levels.
Sumba-Nacipucha, Cueva-Estrada, Conde-Lorenzo and Marmol-Castillo (2021)
reviewed the college educators’ skills and knowledge by benefitting from the TPACK
framework after the Covid 19 Pandemic. Especially, their TK and TPK were examined
since they were the most needed knowledge with the transformation of the education
from face-to-face to online. The researchers collected data from 381 college educators
in Ecuador via an online survey. The study findings represented that the college
educators had a high TPACK level, including TK and TPK specifically. The reason
for this can be that both TK and integration of TK and PK were vital for adapting to
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online education. Since the professors needed to adjust to the new online educational
arrangement immediately, this situation might have led them to enhance their

knowledge and skills.

Destiani and Purnawarman (2020) worked on the TPACK level of in-service English
teachers and its influence on their assessment implementations. This quantitative study
collected data from 30 teachers via semi-structured interviews and an online survey.
More than half of the participants were found to have high TPACK levels, while others
had average or low TPACK levels. Each teacher had some strong and weak knowledge
among 7 factors of TPACK. However, it was seen that teachers with high TPACK
levels were more confident while assessing students, and they used more efficient
assessment methods during the assessment process by choosing more appropriate and
motivating methods for students. It was recommended that English teachers should be
supported with training to increase their TPACK and develop their assessment

methods.

In addition to these studies, some previous studies investigated whether the TPACK
of teachers differed with regard to some independent variables like age and years of
experience, as it was aimed in the current study. Details of these studies are given

below.

Schmid, Brianza, and Petko (2020) looked at whether there is any correlation between
self-evaluation of TPACK and integration of technology in the lesson plans of 173
pre-service upper secondary school teachers, whose subject areas are STEM, social
sciences and languages by controlling for age, gender and the subject areas of pre-
service teachers. Data was collected via the TPACK survey and lesson plans of pre-
service teachers. The study findings indicated that when all pre-service teachers were
evaluated altogether, the CK component of TPACK has the highest score and TCK
has the lowest score. Moreover, when the lesson plans were examined, it was noticed
that 37 lesson plans did not contain technology usage. In comparison, 90 lesson plans
included technology usage solely for teachers, and 46 of them had technology usage
for students. The research showed that the self-evaluation results of TPACK might not
be a reliable indicator of technology integration into education. On the other hand, it
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generates useful information about the self-efficacy and self-confidence of pre-service
teachers about TPACK. That is why only using the TPACK scale is not enough to
determine levels of technology integration. Additionally, no differences can be
accounted for in terms of the age or gender of pre-service teachers. However, subject
areas led to differences. Pre-service teachers in STEM areas evaluated their TK and
TCK higher than other pre-service teachers. Moreover, pre-service teachers in STEM
areas with high TPACK scores integrated technology into education more in their
lesson plans than pre-service STEM teachers who evaluated their TPACK level as low.
Nevertheless, a similar relation between pre-service social science and language
teachers could not be found. Additionally, the results indicated that pre-service social
science and language teachers integrated technology more frequently in their lesson
plans than pre-service STEM teachers. However, these plans were primarily teacher-
centered, while pre-service STEM teachers generally planned for student-centered
integration of technology.

Cheung and Tse (2021) examined in-service science teachers’ behavioral intention
about STEM education and their TPACK level by collecting data from 30 teachers in
Hong Kong via two online questionnaires. The research results indicated that teachers
had a positive attitude toward STEM education, and their TPACK level was high.
Besides, it was noticed that teachers’ TK had an indirect impact on intention about
STEM education. In contrast, both CK and PK did not have any indirect effect on their
intention about STEM education. However, CK and PK had an impact on how many
difficulties teachers had during the adaptation period to use STEM education.
Additionally, it was revealed that the TPACK level and behavioral intention of in-
service teachers did not alter according to their gender, the year of teaching experience,
and the subjects they taught. In line with this result, it can be stated that similar
professional teacher training programs can be designed for all science teachers

regardless of their profiles.

Lin, Tsai, Chai and Lee (2012) carried out research to investigate what the perceptions
of science teachers were about TPACK to recognize their point of view about the
usability of technology in instruction. During the data collection process, the
researchers surveyed 222 pre-service and in-service teachers in Singapore using the
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TPACK scale as an online instrument. Seven components of TPACK were examined.
The study findings indicated that a TPACK model with seven components, which are
PK, CK, TK, PCK, TPK, TCK and TPACK, was acceptable. Moreover, science
teachers comprehended the importance of TPACK and the positive correlation
between all components and TPACK. Besides, this research represented the
correlation between teachers” TPACK perception and their demographic attributes,
like age, gender, and teaching years. It was revealed that the self-confidence of female
in-service science teachers is higher in PK, however, lower in TK than male teachers,
although there were no differences between the TPACK perceptions of female and
male pre-service teachers. Additionally, the perception of female in-service science
teachers on technology-related components (TK, TPK, TCK and TPACK) is

significantly but adversely correlated with their age.

Koh, Chai and Tsait (2010) investigated the TPACK of pre-service elementary and
secondary school teachers in Singapore. Data were collected from 1185 pre-service
teachers by using the TPACK questionnaire, which included 5 factors: TK, CK, PK,
teaching with technology knowledge and knowledge from critical expressions.
Teachers’ perceptions of their TPACK were found to have varied in terms of gender
but not age and educational level. It was seen that males’ TK was higher than females’
TK.

Altun (2012) researched the connection between some independent variables and the
TPACK of 322 primary school teachers in Trabzon, Turkey. Quantitative data were
collected by using an adapted TPACK scale. The study results represented that gender
influenced the TPACK of teachers. Female teachers’ PK, CK-science, CK-literacy and
TCK were higher than male teachers, although other sub-components did not differ.
While the existence of computers without an Internet connection both at home and
school was not correlated with the TPACK of teachers, there was a positive correlation
between some sub-components of the TPACK of primary school teachers and using
the Internet in the classroom or at home, Information Technology (IT) lab at school
and Instructional software. The researchers recommended that primary school teachers
should be supported with professional development programs to recognize the
pedagogical advantages of technology usage in primary education.
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Li, Chen, Chen, Zhang and Sallam (2021) carried out a study in which the TPACK
level of college teachers in Zhejiang University was examined during the Covid 19
Pandemic. The researchers collected data from 91 college teachers from one of the
best Chinese universities via an online demographic information form and the TPACK
scale. After the analysis, it was found that most teachers had limited or no online
teaching experience prior to the pandemic. Moreover, PK, CK, and PCK of teachers
had a higher score than technology-related knowledge (TK, TCK, TPK, and TPCK).
While teachers had the highest score in CK, they had the lowest score in TK. It was
seen that PK and CK increased with the year of experience. Given limited online
teaching experience, the teachers did not have good scores in any technology-related
knowledge. For this reason, they needed time to adapt to online education and use
technology effectively by integrating it into the teaching process. Finally, the analysis
indicated that the gender or age of teachers was not influential on any factor of the
TPACK of teachers.

Apart from these studies, many others have found that teachers should be supported
by pre-service or in-service training. Also, they emphasized the impotence of training
for TPACK.

Kose (2012) conducted research to enhance the TPACK level of in-service primary
school teachers by designing and applying in-service training as a single-group pretest-
posttest experimental study. The researcher collected data from 5 primary school
teachers via demographic information form, interview and questionnaire by using it as
pre-test and post-test. In line with the data analysis, the findings demonstrated that the
TPACK level of teachers increased after the training. Moreover, while they did not
have sufficient knowledge about technology integration before the training, they had
experience in integrating technology into education. By attending the training, they
noticed that only using technology in education did not mean the integration of
technology. Therefore, they learned about various ways of technology integration and
stated that they would join other training about TPACK.
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Tanak (2018) aimed to establish whether a TPACK-based course had any influence on
the TPACK of 15 pre-service science teachers. Data was collected data via a
questionnaire that included four components (TK, TCK, TPK, and TPACK) of
TPACK and pre-service teachers’ lesson plans. The findings indicated that pre-service
science teachers generally had TK other than TPACK. Besides, the PK of pre-service
teachers was more effective on their TPACK. To clarify that, it was pointed out that if
pre-service teachers lacked PK but had good TK, they remained unable to connect
technology with pedagogy. Additionally, their TCK and TPK were better than
TPACK. When teachers’ lesson plans were examined, it was noticed that they
generally used technology to motivate learners and not to help them to apply
technology for scientific exploration. Furthermore, a TPACK-based course was
designed by using the TPACK framework to enhance the TPACK of pre-service
science teachers in this research. After this course, apparent differences between pre-
service teachers’ previous and current TK, TPK, TCK, and TPACK were observed.

Cacho (2014) conducted a study to explore the TPACK level of pre-service primary
school teachers and its association with their professors” TPACK model used during
the instructions. Data were collected from 54 senior pre-service teachers via self-
reporting questionnaires. The research results represented that they evaluated their
TPACK at a good level. However, intensive training would be helpful for increasing
TK level to the level of PK and CK. Additionally, pre-service teachers believed that
their professors in the university had good competence. In contrast, their supervisors
in practicum had some competence since they did not use TPACK in their classes
frequently. It was seen that there was a significant association between pre-service
teachers’ TPACK level and the used TPACK model by their professors. That is why
it is vital to develop new instruction methods by professors to develop a 21st-century
education model.

Chaipidech, Kajonmanee, Chaipah, Panjaburee, and Srisawasdi (2021) conducted a
longitudinal study and investigated the effect of a personalized teacher professional
development (TPD) program, which was designed according to andragogy theory (for
supporting adult learning) and the TPACK frame, on the cognitive abilities of in-
service teachers who gave STEM education in Thailand. The data was collected from
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153 in-service secondary school science teachers via pre-test and post-test by including
them in a two-year TPD program that contained 4 intensive workshops. The study
findings demonstrated that there was a significant difference between pre and post-
test. Moreover, it was seen that the TPACK framework was essential for developing

the TPD program to support STEM teachers.

Aktas and Ozmen (2021) conducted a study to assess pre-service science teachers’
performance in a practical TPACK training course in which pre-service teachers
created micro-teaching lesson plans by focusing on only one specific topic. The data
were collected from 46 pre-service science teachers via lesson plans and video records
of presentations in the lesson during the training course. They were assessed by using
a rubric that was improved to evaluate the TPACK-based educational surroundings.
The data analysis indicated that the total TPACK score of pre-service teachers
increased after the course. Moreover, after the detailed examination of the rubric, it
was noticed that guiding students, supporting the active participation of students,
choosing developmentally appropriate teaching techniques, including the assessment
process, and giving accurate knowledge about scientific topics while teaching with
technology were increased. Prospective reasons for this increase could be learning new
technologies during the course, using worksheets while using digital tools, having
discussions during the course to take feedback, and having a positive role model like

the lecturer of the course.

Sointu, Valtonen, Hirsto, Kankaanpad, Saarelainen, Maikitalo, Smits and Manninen
(2018) published an article as a part of a larger project which was about empowering
high school teachers to use the flipped classroom (FC) model and increase integration
of ICT into the educational process. As the teachers were attending regular courses to
support their implementation of the FC model, the researchers planned to see how
students evaluated the TPACK of their teachers before and after these courses. 317
students participated in the data collection process and answered TPACK-21 and TPB-
ICT scales before and after their teacher completed courses. The results of the pre-test
and post-test were found to be significantly different. Following the attendance of their
teachers on supportive courses, students assessed their teachers’ PCK and TPK in their
own subject areas as higher than before. Besides, students believed that their teachers’

48



attitude about technology usage in education was more optimistic than before.
Moreover, the findings indicated that assessment differences between pre-test and
post-test of students who were in the second grade and above grades in high school
were more obvious than others who were the first-year students (139 participants).

Finally, all students were positive about using the FC model in education.

Voogt, Tilya and Akker (2009) worked with four Tanzanian secondary school science
teachers and their students (15 participants) to figure out how making new in-service
arrangements influences integrating technology into student-centered science
education. For the study, the researchers organized 3 workshops in which teachers
prepared Microcomputer Based Laboratories (MBL) based lesson plans to use with
their students. Data were collected via classroom observation checklist, interviews
with teachers, computer-classroom environment inventory and questionnaire for
students at three different times: pre-implementation, post-implementation, and six
months later than implementation. The findings represented that teachers could use
MBL in their lessons reasonably. Moreover, their student admired the class
environment created by teachers providing a student-centered environment by

supporting discovery, collaboration, and open-ended learning.

In conclusion, previous studies have been undertaken on technological pedagogical
content knowledge (TPACK) in both early childhood education and other educational
contexts that examined the integration of technology into education was from various
perspectives. Still, studies conducted with in-service early childhood educators were

fewer than others.

2.4 The Summary of the Literature Review

The literature revealed plenty of research studies focusing on 21st-century skills.
While some concentrated on one specific 21st-century skill, such as creativity,
leadership, technological competence, and problem-solving, some focused on total
21st-century skills. However, researchers did not give much attention to the 21st-
century skills of in-service early childhood educators, and only a few studies could be
found about them.
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A similar situation was observed in studies related to technological pedagogical
content knowledge (TPACK). Studies were mostly conducted with pre-service
educators or educators from different contexts other than early childhood.
Furthermore, when studies that connected TPACK and 21st-century skills were
examined, a lack of research in early childhood education and a scarcity of studies in
other contexts is seen. The current study therefore aimed to contribute to our

understanding of these aspects.
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CHAPTER 3

METHOD

This chapter aimed to provide a comprehensive methodological explanation of the
research study. In line with this purpose, the research’s overall design was discussed
in this section. It included research questions, population and sample, instrumentation,
data collection and analysis process as the pilot and the main study, ethical concerns,

and limitations of the study.

3.1. Research Questions

The purpose of this study was to investigate the 21st-century skills and technological
pedagogical content knowledge (TPACK) levels of in-service early childhood
educators as a preliminary study and to examine the association between their 21st-

century skills and TPACK. The following questions were proposed in this study.

R.Q.1. What are the 21st-century skills of in-service early childhood educators?

1.1. Is there a difference in 21st-century skills of in-service educators regarding age?
1.2. Is there a difference in 21st-century skills of in-service educators regarding years
of experience?

1.3. Is there a difference in 21st-century skills of in-service educators regarding
education level?

1.4. Is there a difference in 21st-century skills of in-service educators regarding

training attendance on 21st-century skills?

R.Q.2. What is the TPACK levels of in-service early childhood educators?
2.1. Is there a difference in TPACK levels of in-service educators regarding age?
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2.2. Is there a difference in TPACK levels of in-service educators regarding years of
experience?

2.3. Is there a difference in TPACK levels of in-service educators regarding education
level?

2.4. Is there a difference in TPACK levels of in-service teachers regarding training
attendance on technology usage in education?

R.Q.3. Is there any relationship between 21st-century skills (Learning and Innovation
Skills; Life and Career Skills; Information, Media and Technology Skills) and TPACK
of in-service early childhood educators?

3.1. Is there any relationship between the 21st-century skills and TPACK of in-service
early childhood educators?

3.2. Is there any relationship between the sub-factors of 21st-century skills and
TPACK of in-service early childhood educators?

3.2.1. Is there any relationship between Learning and Innovation Skills and TPACK
of in-service early childhood educators?

3.2.2. Is there any relationship between Life and Career Skills and TPACK of in-
service early childhood educators?

3.2.3. Is there any relationship between Information, Media and Technology Skills and

TPACK of in-service early childhood educators?

3.2. Research Design

This research was designed as a quantitative study to investigate the general
characteristics of in-service early childhood educators regarding their 21st-century
skills and TPACK level and to discover their relationship. In accordance with these
primary purposes, descriptive statistics were used to identify the current status of
participants, while a correlational study was used to explore a potential association
that exists between two or more variables without manipulation of the variables
(Fraenkel & Wallen, 2009). As an appropriate design for the research, descriptive
research was used to identify the current status of the in-service early childhood
educators via collected data about their demographic information, 21st-century skills
and TPACK. At the same time, a correlational study was conducted to discover the
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relationship between 21st-century skills and TPACK of in-service early childhood
educators. These research designs were carried out by collecting data from in-service

early childhood educators via three different instruments simultaneously.

3.3. Data Collection Instruments

Three data collection instruments were utilized in this research. These instruments
were the Demographic Information Form which was created by the researcher, the
21st-Century Skills Scale (Anagiin, Atalay, Kilic & Yasar, 2016), and the
Technological Pedagogical Content Knowledge (TPACK) Scale (Horzum, Akgiin &
Oztiirk, 2014).

3.3.1. Demographic Information Form

The demographic information form was prepared by the researcher to collect
information from in-service early childhood educators regarding their age, years of
experience, education level, the name of the city in which they work and whether they
took any course or in-service training which contributes to their 21st-century skills and
TPACK. Groups in the questions related to age and years of experience were created
after examining some other research studies. The data obtained from the demographic
information form had two purposes in this study. Firstly, the demographic data
provided general information related to the characteristics of the in-service early
childhood educators who attended the current research. Secondly, collected data via
demographic information form helped to answer some research questions in the

current study.

3.3.2. 21st-Century Skills Scale

The 21st-Century Skills Scale, which was developed by Anagiin, Atalay, Kilig, and
Yasar in 2016 for Turkish pre-service educators, was used for self-assessment of in-
service early childhood educators’ 21st-century skills. The scale consists of 42 items.

It is a 5-Likert type like “1 = never, 2 = rarely, 3 = sometimes, 4 = often, 5 = always”.
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Minimum score that participants can take from the scale is 42 while maximum score
is 210. The scale has three factors, which are Learning and Innovation Skills (16 items;
e.g., “I solve the problems I encounter with original ideas.”, “I use different thinking
techniques (brainstorming, thinking with six hats) to create original ideas in my life.”,
“I try different solutions to solve problems.”), Life and Career Skills (18 items; e.g.,
“I listen to others' opinions on a topic.”, “I have effective communication skills.”, “I
have the ability to work effectively in group work.”), and Information, Media and
Technology Skills (8 items; e.g., “I know the purposes of the messages in the media.”,
“I know that the media is effective in directing the thoughts of individuals.”, “I use
appropriate media tools to obtain information.”). Besides, it includes a reversed item

(item 27) under Life and Career Skills (Anagiin et al., 2016).

This scale’s validity and reliability study was conducted with 660 Turkish pre-service
educators. Cronbach’s alpha value was found as .889 for the internal consistency of
the total scale. Cronbach’s alpha value of each factor was changing slightly: Learning
and Innovation Skills (0=.845), Life and Career Skills (0=.826), and Information,
Media and Technology Skills (0=.810). Moreover, the Spearman-Brown value was
calculated as .731, and the Guttman split-half value was calculated as .731.
Exploratory factor analysis represented that items under these three factors explain
51.301 % of the total variance. Moreover, Confirmatory factor analysis indicated that
the scale has a good fit index as values (y2/sd= 2.00, GFI=.82, AGFI=.80, CFI=.93,
NFI=.87, NNFI=.93, IFI=.93, RMSEA=.055, SRMR=.061, PNFI=.81 and PGFI=.73)
were examined. The findings indicated that the scale could be used to measure the
21st-century skills of pre-service educators as a self-assessment tool. Briefly, it
demonstrates how pre-service educators perceive their 21st-century skills (Anagiin et
al., 2016).

Although the scale was developed to use with pre-service educators, this study was
conducted with in-service early childhood educators. For this reason, compatibility of
the scale for in-service educators was asked to the scale owners. They confirmed the
suitability and permitted the use of the 21st-Century Skills Scale with in-service

educators for this study. A pilot study was performed for the validity and reliability of
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the scale for in-service early childhood educators. The process of the pilot study was
explained in “3.4.2. The Validity and Reliability of the Scales” section.
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3.3.3. Technological Pedagogical Content Knowledge (TPACK) Scale

The Technological Pedagogical Content Knowledge (TPACK) Scale, which was
developed by Horzum, Akgiin and Oztiirk in 2014 for Turkish pre-service and in-
service educators, was used for the self-assessment of in-service early childhood
educators’ TPACK in this study. The Technological Pedagogical Content Knowledge
Scale was developed based on the TPACK framework of Koehler and Mishra. After
examining other TPACK scales, Horzum, Akgiin and Oztiirk (2014) recognized that
these scales did not include student-centered and constructivist items in addition to
educator-centered items. That is why they created this scale by considering culture and
educational innovations. The scale contains 7 factors and 51 items. These 7 factors are
compatible with the components of the TPACK model, which was created by Koehler
and Mishra. It is a 5-point Likert type like “5 = strongly agree, 4 = agree, 3 = neither
agree nor disagree, 2 = disagree, 1 = strongly disagree” and there is no reversed item
in the scale. This scale has a total TPACK score (The minimum score that the
participants can take is 51 while maximum score is 255.) and highly correlated factors.
It means that this scale differs from other scales by proving the associated TPACK
model (Horzum, Akgiin & Oztiirk, 2014).

The validity and reliability study of the scale was conducted by Horzum, Akgiin and
Oztiirk (2014) with 724 pre-service educators from various departments, and early
childhood education was one of them. According to the result of the study, the scale is
valid and reliable. For the validity of the scale, the researchers took the opinions of 12
experts for content validity and the results indicate that experts reached a consensus
on content validity. Moreover, when they examined the criterion validity of the scale,
they found out that this scale and the TPACK Scale, which was adapted to Turkish in
2011 by Oztiirk and Horzum, are positively correlated. Other than TPACK Scale
created in 2011, the researchers also used the educator self-efficacy scale, which was
developed by Yilmaz, Kdseoglu, Ger¢ek and Soran in 2004, for criterion validity.
Thus, they found a positive correlation between this scale and the educator self-
efficacy scale as well. For the reliability of the scale, the researchers used both test-
retest and internal consistency methods. While test-retest correlation coefficient values

were calculated between .65 and .92; Cronbach’s alpha value was calculated as .98 as
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the internal consistency of the total scale. Therefore, by considering these findings, we
can say that this TPACK scale is a reliable instrument because all the values were

significant and positive (Horzum et al., 2014).

As stated before, The TPACK scale consists of 7 factors which are TK (e.g., ““I follow
new technologies.”, “I know how to solve technology-related problems.”), PK (e.g.,
“I can adapt my teaching methods according to the developmental levels of the
students.”, “I know how to measure student performance.”), CK (e.g., “I decide the
scope of the topics I will teach.”, “I learn new and changing information about my
field.”), TCK (e.g., “I have the necessary technological knowledge to access, organize
and use resources related to my field.”, “I can use existing software related to my
field.”), PCK (e.g., “I can easily prepare lesson plans for the lesson I will teach.”, “I
can choose the most appropriate teaching strategy to teach a particular concept.”), TPK
(e.g., “I can use technologies that will allow students to gain new knowledge and
skills.”, “I have knowledge and skills to choose and use appropriate technologies for
the developmental level of students to enable them to learn effectively.”), and TPCK
(e.g., “I can use technology to determine the level of skill and understanding of
students about a certain subject.”, “I can choose and use appropriate strategy, method,
and technology according to the content of the course.”). When we examine the
distribution of items under these factors; the TK includes 6 items (0=.85), the CK
consists of 8 items (0=.85), PK contains 7 items (0=.82), the TCK includes 6 items
(0=.84), the PCK contains 8 items (0=.87), the TPK consists of 8 items (0=.89) and
finally the TPCK have 8 items (0=.88). Besides, Confirmatory factor analysis was
performed, and it demonstrated that the scale had a good fitness (y2/sd=3.02,
RMSEA=0.05, GFI=0.83, AGFI=0.82, CFI=0.97, NNFI=0.97, RMR=0.09 and
SRMR=0.05) for Turkish culture (Horzum et al., 2014).

Although the scale was developed for both pre-service educators and in-service
educators from various subject areas to measure their TPACK self-efficacy, the
researchers did not work with in-service educators. Because of this, compatibility of
the scale for in-service educators was asked to the scale owners. They confirmed the
suitability and permitted the use of the TPACK Scale with in-service educators. A pilot

study was conducted to examine the scale’s validity and reliability for in-service early
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childhood educators. The process of the pilot study was explained in the following

section.

3.4. Analysis of Pilot Study

The pilot study aimed to determine the feasibility of the instruments used in the main
study. For this reason, the validity and reliability of the 21st-Century Skills Scale and
the Technological Pedagogical Content Knowledge (TPACK) Scale were assessed.
In a pilot study, the sample size depends on the purpose of the study, like measuring
the suitability of a scale, developing a new scale, or adapting an existing scale to
another group (Johanson & Brooks, 2010). In this study, the scales, which were
developed with pre-service educators, were adapted for in-service early childhood
educators. After examining the scale development process of the original scales used
in this research, it was decided to use factor analysis techniques. There are various
points of view about the sample size for factor analysis. Comley and Lee (1992)
pointed out that 100 is less, 200 is moderate, and more than 300 is good as a sample
size for factor analysis. Besides, Tabachnick and Fidell (1996) stated that 150 is good
for a sample size to obtain sufficient factor loading. In addition to these, Kline (1994)
remarked that 200 participants are generally adequate for reliable analysis. By
considering all these opinions, the sample size of the pilot study was defined as 200
in-service early childhood educators. The demographic information of participants in
the pilot study was provided in Appendix C.

3.4.1. Sample and Procedure of the Pilot Study

The pilot study data were collected from 200 in-service early childhood educators who
work in Ankara in the fall semester of the 2021-2022 academic year. Educators from

both private schools and public schools took place in the research.

In this pilot study, convenience sampling was used. Convenience sampling is a method
in which participants are selected according to their availability to collect data

conveniently (Fraenkel & Wallen, 2009). Moreover, data were collected via an online
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platform. The reason for using this method was the conditions of the Covid-19
pandemic. Due to the Covid-19 health precautions taken by the government, schools
did not allow anyone other than the school population to go into the schools. Therefore,
the research instruments were transmitted into an online google form, and this online
form was sent one by one to schools that accepted to share it with educators who work
in those schools. The researcher communicated with schools in Ankara that have a
higher number of educators to collect data from plenty of educators in a short time.
Besides, the researcher shared the online form with some acquaintances and some
educators on social media. Although convenience sampling was chosen for data
collection, especially communicating with schools with a high number of educators,
reaching the needed number of participants took more time than expected for the pilot
study. In the beginning, it was planned to collect data for the pilot study from other
districts of Ankara without adding the central districts of Ankara to the pilot study.
However, the researcher expanded the pilot study sample by collecting data from all
districts of Ankara so that the expected amount of data for the pilot study could be

collected quickly.

The expansion of the pilot study sample led to expanding the main research population.
To provide the similarity between the pilot research sample and the main study sample,
the socio-economic development index was taken into consideration. According to
Dinger, Ozaslan and Kavasoglu (2003), Istanbul and Izmir are the closest towns to
Ankara in terms of socio-economic development. Therefore, this similarity led the
researcher to choose Istanbul and Izmir to provide consistency between the sample
characteristics of the pilot study and the main study. The details about the main

research were given in the section “3.5.1. Population and Sample”.

3.4.2. The Validity and Reliability of the Scales

Factor analysis is an extensively used method to support other statistical operations by

providing construct validity of scales (Cokluk, Sekercioglu & Biiyiikoztiirk, 2021). It

can be classified under two main categories: exploratory factor analysis (EFA) and

confirmatory factor analysis (CFA). EFA is used to reduce variables by grouping them

under related factors to create more manageable structures. CFA is a more complex
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technique used to confirm the validity of the structure of scales (Pallant, 2013; Cokluk,
Sekercioglu & Biiytikoztiirk, 2021; Child, 2006).

Matsunaga (2010), Hair, Babin, Anderson, and Tatham (2006), and Worthington and
Whittaker (2006) suggested using factor analysis by combining EFA and CFA for
rigorous assessment of the scales. Accordingly, EFA and CFA were performed
together. Exploratory factor analysis (EFA) was performed via SPSS 24 program, and
confirmatory factor analysis (CFA) was conducted via the LISREL 8.8 program
developed by Joreskog and Sorbom (1993) to assess the validity and reliability of the
scales used with in-service early childhood educators. Moreover, Cronbach Alpha
values of the scales were calculated for reliability via SPSS 24 program. According to
the statistical results of the pilot study, the necessary changes were applied to the
scales. The following sections represent the result of both factor analyses and
reliability tests for the 21st-Century Skills Scale and the Technological Pedagogical
Content Knowledge (TPACK) Scale.

3.4.2.1. Pilot Study of 21st-Century Skills Scale

The 21st-Century Skills Scale was developed to be used for the self-assessment of pre-
service early childhood educators (Anagiin, Atalay, Kili¢ &Yasar, 2016). In this study,
it is used for the assessment of in-service early childhood educators’ 21st-century
skills. For this reason, the scale was submitted to three different experts from the
department of early childhood education at Middle East Technical University for in-
depth analysis regarding the appropriateness of 42 items for in-service early childhood
educators. The experts’ opinions indicated that all items in the 21st-century scale are
suitable for using the scale with in-service educators. After the approval of the experts,
a pilot study was conducted by following most of the steps in the study of the original
21st-Century Skills Scale. In light of the scale development study of Anagiin, Atalay,
Kiligc and Yasar (2016), exploratory factor analysis (EFA), confirmatory factor
analysis (CFA), Cronbach Alpha Coefficient were conducted to prove the validity and

reliability of the scale.
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Before beginning to analyze the data set, it is significant to check it not to have any
errors (Pallant, 2013; Cokluk, Sekercioglu & Biiylikoztiirk, 2021). By considering this,
the data set was checked. Thus, errors and extreme outliers were controlled, and the
reverse item (Skills27) was transformed. Z scores for all variables were calculated to
find univariate outliers so that potential outliers (excess of 3.29) could be examined
(Tabachnick & Fidell, 1996). It was found that there were few outliers in some items
(Skills30, Skills33, Skills34). However, Kurtosis and Skewness values of the variables
were in the acceptable range (-2 and +2) according to Altun (2019) and George and
Mallery (2003). Besides, after the examination of normal probability plots, detrended
normal probability plots, box plots, and the difference between means and 5% trimmed
means, they were not omitted or transformed since also there were no significant
differences between means and 5% trimmed means of these items. After checking the
data set, sample size, and normality, the factorability of the scale was examined by
looking at Bartlett’s test of sphericity and Kaiser-Meyer-Olkin (KMO) measure of
sampling adequacy to decide whether exploratory factor analysis (EFA) can be
performed. To conduct EFA, these assumptions need to be fulfilled (Tabachnick &
Fidell, 1996; Child, 2006; Cokluk, Sekercioglu & Biiyiikoztiirk, 2021).

As mentioned before, there are different opinions about the sample size to conduct
EFA. After the examination of various points of view, it was decided to collect data
from 200 in-service early childhood educators since Kline (1994) stated that 200 is
generally enough to have an appropriate sample size. When Bartlett’s test of sphericity
is taken into consideration to assess the normality, it is expected to have a statistically
significant value (p < .05) to continue factor analysis (Tabachnick & Fidell, 1996;
Cokluk, Sekercioglu & Biiyiikoztiirk, 2021). Additionally, the factorability of the
scale, which is explored with KMO, should be higher than 0.60. Moreover, most of
the correlation coefficient scores in the Correlation Matrix table should be higher than
0.3. Factor analysis cannot be performed if these assumptions are not fulfilled (Pallant,
2013).
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Table 3.1

KMO and Bartlett’s Test of the 21st-Century Skills Scale

Kaiser-Meyer-Olkin measure of sampling adequacy .908
Bartlett’s test of sphericity Approx. Chi-Square 5190.108
df 861
Sig. .000

The 42 items of the 21st-century skills scale were subjected to principal components
analysis (PCA) for EFA. Bartlett’s test of sphericity had a statistically significant result
(p= 0). The Kaiser-Meyer-Olkin value was more than 0.60 (KMO= 0.908). Cokluk,
Sekercioglu and Biiyiikoztlirk (2021) emphasized that a KMO value that is equal to
.90 is good and more than .90 is excellent. Additionally, examination of the
“Correlation Matrix” indicated the presence of many coefficients that were .3 and

above. The data set was suitable for factor analysis in line with these results.

In the principal components analysis (PCA), the “Total Variance Explained” table and
“Screeplot” should be examined to decide the number of components (factors). While
using Kaiser’s criterion, only components that have an eigenvalue above 1 are taken
into consideration (Pallant, 2013; Cokluk, Sekercioglu & Biiyiikoztiirk, 2021). The
“Total Variance Explained” table represented that there were seven components with
eigenvalues greater than 1, which explained 63.04 % of the total variance. On the other
hand, the “Screeplot” showed that there was an apparent break between the third and
fourth components. For this reason, Parallel analysis was applied to determine and
confirm the number of factors (Child, 2006; Pallant, 2013). According to parallel
analysis, the eigenvalues of only the first three components were higher than the
criterion value. Therefore, it supported the “Screeplot” related to having only three

factors for further investigation.

Cokluk, Sekercioglu and Biiytlikoztiirk (2021) and Pallant (2013) expressed that after
deciding the number of factors, the factor analysis can be continued by defining the
exact number of factors and changing the rotation method. Because of this reason, the

principal components analysis (PCA) was renewed by specifying the number of factors
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as three and by choosing the rotation method as Varimax instead of Direct Oblimin

since Anagiin, Atalay, Kili¢, and Yasar (2016) used Varimax for the original scale.

The “Total Variance Explained” table represented those three factors that explained
50.05 % of the total variance. The “Rotated Component Matrix” demonstrated that
Skills18 was related to factor one (Learning and Innovation Skills) rather than factor
two (Life and Career Skills), unlike the original research. The findings indicated that
in-service educators and pre-service educators perceived this item, Skills18 (I take an
initiative to improve my skills.), differently. Therefore, Skills18 was moved from
factor two to factor one. Additionally, Skills17 (I use time effectively.) was found as
more related to factor one and factor three (Information, Media and Technology Skills)
by having highly close factor loadings instead of being related to factor two like in the
original scale. According to Cokluk, Sekercioglu and Biiyiikoztiirk (2021) and Child
(2006), if one item has very close factor loadings under different factors, it should be
removed from the analysis. For this reason, Skills17 was omitted from the analysis.
After omission of an item (Skills17), all process was repeated, and any possible
changes were checked. According to the repeated process, Bartlett’s test of sphericity
had a statistically significant result (p= 0), while the Kaiser-Meyer-Olkin value
changed to 0.907.

Table 3.2

KMO and Bartlett’s Test of the Renewed 21st-Century Skills Scale

Kaiser-Meyer-Olkin measure of sampling adequacy 907
Bartlett’s test of sphericity Approx. Chi-Square 5031.680
df 820
Sig. .000

Moreover, when the values on both the Component Matrix and the Rotated Component
Matrix were examined, it was concluded that the last structural changes were
appropriate for factoring. Therefore, at the end of the EFA, it was confirmed that the
21st-century Skills Scale had three factors. Factor 1 (Learning and Innovation Skills)
included 17 items, while factor 2 (Life and Career Skills) contained 16 items, and
factor 3 (Information, Media and Technology Skills) had 8 items.
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After EFA, the Confirmatory Factor Analysis (CFA) was conducted to confirm the
construct validity of the 21st-century Skills Scale with 3 factors. The Chi-square value
(*= 1554.30, N=200, df=776, p=.000) was statistically significant. However, its p-
value should be more than .05 (Cokluk, Sekercioglu & Biiyiikoztiirk, 2021). For this
reason, other goodness-of-fit indices were examined. “y?/sd” were equal to 2.00, so
this value is an indicator of the perfect fit (Tabachnick & Fidell, 1996). Besides, the
goodness of fit indexes of the scale were calculated as RMSEA=0.071, GFI=0.72,
AGFI=0.69, CFI1=0.96, NFI=0.92, NNF1=0.96, RMR=0.029 and SRMR=0.069. These
values indicated that NFI, RMSEA and SRMR were a sign of good fit while CFI,
NNFI, RMR were a sign of perfect fit, although GFI and AGFI did not meet conditions
of the critical level (Cokluk, Sekercioglu & Biiyiikoztiirk, 2021). When the
modification indexes were examined, it was noticed that there was a strong association
between the error covariances of items 34 and 33 which were under the same latent
variable (Life and Career Skills). Therefore, it was decided to modify them by setting

error covariances of these items free.

After CFA was re-conducted by adding error covariances between item 34 and item
33, the Chi-square value (y>= 1480.15, N=200, df=775, p=.000) was statistically
significant. For this reason, other goodness-of-fit indices were examined. “y?/sd” was
counted as 1.91. It represented a perfect fit. Additionally, the goodness of fit indexes
was calculated as RMSEA=0.068, GFI=0.73, AGFI=0.70, CFI=0.96, NFI=0.93,
NNFI1=0.96, RMR=0.029 and SRMR=0.068 (Path diagram was given in Appendix D).
In this context, most of the goodness of fit indexes indicated good or perfect fit except
GFI and AGFI. Thus, this finding led us to conclude that the structural model of the
21st-Century Skills Scale had a good fitness level for in-service early childhood
educators after omitting Skills17 and making a factorial change of Skills18.

The 21st-century Skills Scale’s reliability was checked after validation. Instrument
reliability means the internal consistency of scores taken from an instrument (Fraenkel,
Wallen & Hyun, 2012). Having a reliable result from an instrument is valuable for
research. For this reason, Cronbach Alpha analysis was conducted to prove the scale’s
reliability. Depending on the purpose of a scale, it can have various acceptable
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Cronbach Alpha values, but the recommended minimum value should be .7 for scales
with more than 10 items (Pallant, 2013). However, a Cronbach Alpha value higher
than .8 is preferable (Vieira, 2011; Pallant, 2013).

When the Cronbach Alpha coefficient of the scale was examined, it was .95. Moreover,
“Item-Total Statistics” represented that removing any item from the scale will not
improve the Cronbach Alpha coefficient. Besides, values under the “Corrected item-
total Correlation” demonstrated that items in the scale ranged between .38 and .71.
Pallant (2013) pointed out that if there are items under the “Corrected item-total
Correlation” which have values lower than .3, they may measure something different
other than the purpose of the scale. It meant that all items in this scale were related to

21st-century skills.

In addition to the scale’s total Cronbach Alpha coefficient score, each factor’s
Cronbach Alpha was examined to see Item-Total Correlation under each specific
factor. Specifically, the Learning and Innovation Skills Cronbach Alpha was focused
since Skills18 was added into this factor. The Cronbach Alpha coefficient of the
Learning and Innovation Skills was .94. Also, values under the “Corrected item-total
Correlation” demonstrated that items ranged between .51 and .77. The value of
Skills18 was .51, which showed that it adapted to factor 1 successfully since its value
was above .3. All other factors’ Cronbach’s Alpha Coefticient and the ranges of
Corrected item-total Correlation were given below.

Table 3.3

Cronbach’s Alpha Coefficient and Corrected Item-total Correlation of Each Factor
and the 21st-Century Skills Scale

Number of  Cronbach Alpha Corrected Item-Total

Items coefficient (a) Correlation
Learning and 17 94 S51-.77
Innovation Skills
Life and Career Skills 16 .90 37-.70
Information, Media 8 .89 50-.72
and Technology Skills
21st-Century Skills 41 .95 38-.71
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These findings represented that a consistency existed between factor analysis and
reliability statistics. Therefore, both the validity and reliability of the 21st-Century
Skills Scale were approved for in-service early childhood educators by making a slight
change on the original scale. At the end of the pilot study, while factor 1 (Learning
and Innovation Skills) included 17 items, factor 2 (Life and Career Skills) contained
16 items, and factor 3 (Information, Media and Technology Skills) included 8 items.

3.4.2.2. EFA and CFA of 21st-Century Skills Scale with the Data of the Main
Study

Matsunaga (2010) pointed out that EFA and CFA should be used with different data
sets in a study to reach more accurate results. However, the researcher used the same
data set for both EFA and CFA in this research’s pilot study due to an insufficient
amount of data for dividing the data set into two separate parts. That is why both
analyses were repeated with the data of the main study to be sure of the validity of the

research.

Before beginning to analyze the data set, checking errors have an important place in
the analysis (Pallant, 2013; Cokluk, Sekercioglu & Biiyiikoztiirk, 2021). Thus, after
the reverse item (Skills27) was transformed, errors and extreme outliers were checked.
Data was gathered from 410 participants and it was recognized that there was a mistake
in 7 data about the reverse item since the participants (n=7) marked all questions as
“5”. For this reason, they were omitted. Besides, Tabachnick and Fidell (1996) suggest
calculating Z scores for all variables to find univariate outliers. After cleaning, the z
score of the variables was created to detect outliers. When Z scores, Kurtosis and
Skewness were examined, it was noticed that there were some inappropriate values.
Some extreme outliers in a few items (Skills30, Skills33, Skills34) caused these
abnormalities. After examination of normal probability plots, detrended normal
probability plots and box plots, 4 extreme data, which created abnormalities in the
aforementioned items (Skills30, Skills33, Skills34), were omitted. After controls and
corrections, 399 data were left for conducting factor analysis. Moreover, the sample
size, normality, and the factorability of the scale (Bartlett’s test of sphericity and

Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy) were examined since
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these assumptions need to be fulfilled to conduct EFA (Tabachnick & Fidell, 1996;
Child, 2006; Cokluk, Sekercioglu & Biiyiikoztiirk, 2021).

There are different opinions about the sample size to conduct EFA. As mentioned
before, Comley and Lee (1992) pointed out that more than 300 is good as a sample
size, while Kline (1994) stated that 200 is generally enough to have an appropriate
sample size for factor analysis. For this reason, it was assumed that 399 data was good
to conduct EFA. When Bartlett’s test of sphericity is taken into consideration to assessS
the normality, it is expected to have a statistically significant value (p <.05) to continue
factor analysis (Tabachnick & Fidell, 1996, Cokluk, Sekercioglu & Biiyiikoztiirk,
2021). Additionally, the factorability of the scale, which is explored with KMO, should
be higher than 0.60. Moreover, most of the correlation coefficient scores in the
Correlation Matrix table should be higher than 0.3. Factor analysis cannot be
performed if these assumptions are not fulfilled (Pallant, 2013).

Table 3.4

KMO and Bartlett’s Test of the 21st-Century Skills Scale with the Data of the Main
Study

Kaiser-Meyer-Olkin measure of sampling adequacy 947
Bartlett’s test of sphericity Approx. Chi-Square 9688.458
df 861
Sig. .000

The 42 items of the 21st-century skills scale were subjected to principal components
analysis (PCA) for EFA. Bartlett’s test of sphericity had a statistically significant result
(p= 0). The Kaiser-Meyer-Olkin value was more than 0.60 (KMO= 0.947), so it had
an excellent value as Cokluk, Sekercioglu and Biiyiikoztiirk stated (2021).
Additionally, examination of the “Correlation Matrix” indicated the presence of
coefficients that were .3 and above. The data set was suitable for factor analysis in line

with these results.

In the principal components analysis (PCA), the “Total Variance Explained” table and
“Screeplot” should be examined to decide the number of components (factors). While
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using Kaiser’s criterion, only components that have an eigenvalue above 1 are taken
into consideration (Pallant, 2013; Cokluk, Sekercioglu & Biiylikoztiirk, 2021). The
“Total Variance Explained” table represented that there were seven components with
eigenvalues greater than 1, which explained 61.62 % of the total variance. On the other
hand, the “Screeplot” showed that there was an apparent break between the third and
fourth components. For this reason, Parallel analysis was applied to determine and
confirm the number of factors (Child, 2006; Pallant, 2013). According to parallel
analysis, the eigenvalues of only the first three components were higher than the
criterion value. Therefore, this finding supported the “Screeplot” about having only

three factors for further investigation as in the pilot study.

Cokluk, Sekercioglu and Biiyiikoztiirk (2021) and Pallant (2013) expressed that after
deciding the number of factors, the factor analysis can be continued by defining the
exact number of factors and changing the rotation method. Because of this reason, the
principal components analysis (PCA) was renewed by specifying the number of factors

as three and by choosing the rotation method as VVarimax.

The “Total Variance Explained” table represented that those three factors explained
49,58 % of the total variance. The “Rotated Component Matrix” demonstrated that
Skills18 (I take an initiative to improve my skills.) was related to factor one (Learning
and Innovation Skills) rather than factor two (Life and Career Skills), like the findings
of the pilot study. Therefore, Skills18 was moved from factor two to factor one.
Besides, Skills17 (I use time effectively.) was found as more related to factor one
(Learning and Innovation Skills) instead of being related to factor two (Life and Career
Skills). By taking the result of the pilot study and the inappropriateness between
item17 and factor one into consideration, omitting Skills17 from the analysis was
decided.

After the omission of an item (Skills17), all process was repeated to check for any
possible changes. According to the repeated process, Bartlett’s test of sphericity had a
statistically significant result (p= 0) while the Kaiser-Meyer-Olkin value stayed the

same as .947.
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Table 3.5

KMO and Bartlett’s Test of the Renewed 21st-Century Skills Scale with The Data of
the Main Study

Kaiser-Meyer-Olkin measure of sampling adequacy 947
Bartlett’s test of sphericity Approx. Chi-Square 9432.632
df 820
Sig. .000

Moreover, when the values on both the Component Matrix and the Rotated Component
Matrix were examined, it was concluded that the last structural changes were
appropriate for factoring. Therefore, at the end of the EFA, it was confirmed that the
21st-century Skills Scale had three factors. Factor 1 (Learning and Innovation Skills)
included 17 items, while factor 2 (Life and Career Skills) contained 16 items, and

factor 3 (Information, Media and Technology Skills) had 8 items.

After EFA, the Confirmatory Factor Analysis (CFA) was conducted to confirm the
construct validity of the 21st-century Skills Scale with 3 factors by adding error
covariances between item 15 and item 14, item 22 and item 21, item 24 and item 23,
and also item 34 and item 33. The Chi-square value (y?>= 1985.39, N=399, df=772,
p=.000) was statistically significant. However, its p-value should be more than .05
(Cokluk, Sekercioglu & Biiyiikoztiirk, 2021). For this reason, other goodness-of-fit
indices were examined. “y*/sd” were equal to 2.57, so this value is an indicator of the
perfect fit (Tabachnick & Fidell, 2001). Besides, the goodness of fit indexes of the
scale were calculated as RMSEA=0.063, GFI=0.80, AGFI1=0.78, CFI=0.97, NFI1=0.96,
NNFI1=0.97, RMR=0.025 and SRMR=0.058 (Path diagram was given in Appendix E).
These values indicated that RMSEA and SRMR were a sign of good fit while CFl,
NFI, NNFI and RMR were a sign of perfect fit, although GFI and AGFI did not meet
conditions of the critical level (Cokluk, Sekercioglu & Biiyiikoztiirk, 2021). Thus, this
finding led us to conclude that the structural model of the 21st-century Skills Scale
had a good fitness level for in-service early childhood educators after omitting Skills17
and making a factorial change of Skills18. The validity of the renewed 21st-century

Skills Scale and the pilot study’s findings were confirmed.
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3.4.2.3. Pilot Study of Technological Pedagogical Content Knowledge (TPACK)
Scale

The TPACK Scale was developed to be used for self-assessment of both pre-service
and in-service educators, although it was created by collecting data only from pre-
service educators (Horzum, Akgiin & Oztiirk, 2014). In this study, it was used for the
assessment of in-service early childhood educators’ TPACK level. The pilot study was
conducted by following most of the steps in the main study of the original TPACK
Scale. In line with the scale development study of Horzum, Akgiin and Oztiirk, CFA,
second-order CFA, test for Cronbach Alpha, and Pearson correlation for factor

association were conducted to prove the validity and reliability of the scale.

In advance of confirmatory factor analysis (CFA), the data set was checked in terms
of missing values, normality, sample size and outliers to decide whether the data set
was appropriate for factor analysis (Cokluk, Sekercioglu & Biiyiikoztiirk, 2021). As
mentioned before, 200 data were collected from in-service early childhood educators;
as Kline (1994) pointed out that 200 is generally enough to have an appropriate sample
size. Therefore, Z scores of all variables were calculated to find univariate outliers
(excess of 3.29) (Tabachnick & Fidell, 1996). Moreover, Skewness and Kurtosis and
trimmed means of items were examined, and they indicated that the normality was
provided. Additionally, the examination of normal probability plots, detrended normal
probability plots, and box plots showed that there were no extreme outliers (Pallant,
2013; Tabachnick & Fidell, 1996).

By using data collected from 200 participants, the first level confirmatory analysis was
conducted to confirm the construct validity of the TPACK model with 7 factors. Chi-
square value (y*= 2828.34, N=200, df=1203, p=.000) was statistically significant.
Because of this reason, other goodness-of-fit indices were examined. “y?/sd”” was equal
to 2.35, so this value is an indicator of the perfect fit (Tabachnick & Fidell, 1996).
Besides, the goodness of fit indexes of the scale were calculated as RMSEA=0.082,
GFI=0.64, AGFI=0.61, CFI=0.97, NNFI=0.97, RMR=0.032 and SRMR=0.064. These
values indicated that while RMSEA and SRMR were a sign of good fit and CFI, NNFI,

and RMR were a sign of perfect fit, although GFI and AGFI did not meet conditions
70



of the critical level (Cokluk, Sekercioglu & Biiyiikoztiirk, 2021). When the
modification indexes were examined, it was noticed that there was a strong association
between the error covariances of items 48 and 49, which are under the same latent
variable (TPCK). Therefore, it was decided to modify by setting error covariances of

these items free.

After CFA was re-conducted by adding error covariances between items 48 and 49,
the Chi-square value (y>= 2779.99, N=200, df=1202, p=.000) was statistically
significant, so other goodness-of-fit indices were examined. “y?/sd” was counted as
2.31 and it represented a perfect fit. Additionally, the goodness of fit indexes was
calculated as RMSEA=0.081, GFI=0.65 AGFI=0.61, CFI=0.97, NNFI=0.97,
RMR=0.032 and SRMR=0.064 (Path diagram was given in Appendix F). In this
context, most of the goodness of fit indexes indicated good or perfect fit except GFI
and AGFI. Thus, this finding led us to conclude that the structural model of the
TPACK Scale had a good fitness level for Turkish culture.

In addition to confirming the construct validity of the TPACK model with 7 factors,
the construct validity of the TPACK total score was examined via second-order CFA.
Chi-square value (y>=3039.43, N=200, df=1217, p=.000) represented that the analysis
had a statistically significant result. That is why other goodness-of-fit indices were
examined. “¥*/sd” was counted as 2.49, which indicated a perfect fit (Kline, 2005).
Furthermore, other goodness of fit statistics was calculated as RMSEA=0.087,
GFI=0.63, AGFI=0.59, CFI=0.97, NNFI=0.97, RMR=0.041 and SRMR=0.087.
According to Cokluk, Sekercioglu and Biiytikoztiirk (2021), RMSEA had good fitness
value while CFI, NNFI, RMR, and SRMR had excellent fitness value. However, GFI
and AGFI did not reach the critical level. Besides, when the modification indexes were
examined, it was noticed that there was a strong association between the error
covariances of CK and PK, TPCK and TPK, TCK and TK, PCK and PK, PCK and
CK, items 48 and 49, items 46 and 47. Therefore, it was decided to modify errors by

setting error covariances of these endogenous and exogenous variables free.

After the second-order CFA was re-conducted by adding error covariances between
the aforementioned endogenous and exogenous variables, the Chi-square value (y>=
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2839.19, N=200, df=1202, p=.000) was statistically significant. Thus, other goodness-
of-fit indices were examined. “y?*/sd” was counted as 2.36. It represented a perfect fit.
Additionally, the goodness of fit indexes was calculated as RMSEA=0.082, GFI1=0.64,
AGFI=0.61, CFI=0.97, NNFI=0.97, RMR=0.035 and SRMR=0.069 (Path diagram
was given in Appendix F). In this context, most of the goodness of fit indexes of the
TPACK Scale indicated good or perfect fit except GFI and AGFI (Cokluk, Sekercioglu
& Biiyiikoztiirk, 2021). Therefore, by analyzing these values, it could be concluded

that the TPACK Scale has a valid structure to use in this research.

The TPACK Scale’s reliability was checked after validation. Cronbach Alpha and
Pearson correlation for factor association were conducted to prove reliability.
Examination of the Cronbach Alpha coefficient of the TPACK Scale indicated that it
was .97. Additionally, “Item-Total Statistics” revealed that removing any item from
the scale will not improve the Cronbach Alpha coefficient. Besides, values under the
“Corrected item-total Correlation” demonstrated that items ranged between .49 and
.78. It means that all items are above .3 and correlated with the scale (Pallant, 2013).
In conclusion, all items are related to the TPACK Scale, and the Cronbach Alpha
coefficient represented that reliability of the scale was high. In addition to the scale’s
total Cronbach Alpha coefficient score, each factor’s Cronbach Alpha was examined

to view Item-Total Correlation under each specific factor.

Table 3.6

Cronbach’s Alpha Coefficient and Corrected Item-Total Correlation of Each Factor
and The TPACK Scale

Number of Cronbach Alpha Corrected Item-

Items coefficient (o) Total Correlation
TK 6 91 .64 - .85
PK 7 .88 51-.78
CK 8 .92 .63 -.80
TCK 6 .89 67 -.79
PCK 8 .92 49 - .66
TPK 8 .93 71-.81
TPCK 8 94 .74 - .86
Total TPACK 51 97 49 -.78
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In addition to Cronbach Alpha, the Pearson correlation for factor association of the
TPACK Scale was conducted. Pearson correlation coefficients (r) provide information
on whether there is an association between two variables and range from -1 to +1.
While r=.10 to .29 means small correlation, r=.30 to .49 means medium correlation

and r=.50 to 1.0 implies large correlation (Pallant, 2013).

Table 3.7

Pearson Correlation for Factor Association of the TPACK Scale

TK PK CK TCK PCK TPK TPCK

TK 1 455" 468 709" 358 6317 .637"
PK 455™ 1 720" 5137 725" 5717 .606™
CK 4687 .720™ 1 6707 7457 632" .600™
TCK 709" 513" 670" 1 604" 821" 755"
PCK 358™ 725" 745" 604 1 701 620"
TPK 6317 5717 6327 821" .701™ 1 .868™
TPCK 6377 .606™ .6007 7557 .620" .868™" 1
Total TPACK 7407 7777 8167 8737 805 .909™ .891™

Note: ** = Correlation is significant at the 0.01 level (2-tailed).

Analysis of the Pearson correlation between the factors of the scale and the total score
of the scale indicated that there was a high positive correlation. While the TK and PK
factors had scores above .70, the CK, PCK, TCK and TPCK had above .80, and the
TPK had above .90. Furthermore, when the correlations between the factors of the
scale were examined, it was noticed that they changed between .35 and .86. This
implied that there were medium or large positive correlations among all the factors of
the scale, and all factors had a significant relationship with the Total TPACK score at
the .01 level.

3.5. Data Analysis for Main Study

The purpose of the main study is to investigate the research questions offered by the
researchers. In this section, the targeted population and selected sample, data

collection process, and data analysis process were presented with details.
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3.5.1. Population and Sample

The population in this study is in-service early childhood educators in Ankara,
Istanbul, and Izmir. The main research data were collected from 410 in-service early
childhood educators who worked in Ankara, Istanbul, and Izmir in the spring semester
of the 2021-2022 academic year. Educators from both private schools and public
schools attended the research.

In this study, convenience sampling was used. Convenience sampling is a method in
which participants are selected according to their availability to collect data
conveniently (Fraenkel & Wallen, 2009). The reason for using this method was the
conditions of the Covid-19 pandemic. In pandemic conditions, convenience sampling
was decided to use by choosing schools from each district of Ankara, Istanbul and
Izmir according to the number of educators in schools. The researcher paid attention
to communicating with the schools with many educators to collect data from more
educators quickly. However, when data were not collected from schools with high
number of educators, some schools were called randomly at the end of the data
collection process to gather in a short time. Nearly 200 schools were contacted, and
the online form was sent to the schools that accepted to share it with educators who
work in those schools. Moreover, the researcher shared the online form with some
acquaintances and some educators on social media. In that way, 410 in-service early
childhood educators filled out the online form to assess their 21st-century skills and
TPACK level by attending the research voluntarily.

3.5.2. Data Collection Process

Before beginning to collect data, permission was taken from the Human Subjects
Ethics Committee (HSEC) of Middle East Technical University (METU) and the
Ministry of National Education (MONE) to conduct a research study in Ankara,
Istanbul and Izmir during the 2021-2022 academic year. At the beginning of the online

form, it was ensured that the participants’ identities were confidential due to privacy
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issues. Besides, consent forms were filled out by participants about attending the study
voluntarily and giving permission to use their data.

The study instruments were transmitted into an online google form, and this online
form was sent to schools and educators. The researcher communicated with schools
by calling them one by one. Therefore, the online form was sent to the schools which
accepted to share it with educators who work in those schools. Besides, the online form
was shared with some acquaintances and some educators on social media. The data
collection period of the pilot study started in August 2021 and finished in December
2021. After analyzing the pilot study’s data, the main research data collection period
began in January 2022 and ended in March 2022.

3.5.3. Data Analysis Process

Quantitative and qualitative data analyses were used in this study, which will be
mentioned in detail in the following parts. First of all, quantitative analysis was

explained.

3.5.3.1. Quantitative Data Analysis

The data of the main research was analyzed by using SPSS 24.0 program. At the
beginning of the analysis, the data screening process was applied for the accuracy of
the data set by examining entry errors, missing values, outliers and the assumptions of
normality, as Pallant (2013) and Tabachnick and Fidell (1996) pointed out.

During the data screening, some mistakes were noticed due to entry errors, so they
were corrected. Moreover, during the examination of entry errors, it was recognized
that some participants (n=7) filled the form by marking all the questions “5” including
the reversed question. Thus, 7 data were deleted not to affect the analysis adversely.
Educators filled out the form online. Filling out all the questions was compulsory to
complete the form. For this reason, there were no missing values in the data set. Before

the factor analysis of the 21st-century skills scale, which was conducted using the main
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study's data set, 4 outliers were deleted since they were extreme values and led to

abnormalities.

Tabachnick and Fidell (1996) suggested univariate and multivariate outliers should be
detected before the analysis since they can cause Type | and Type Il errors which
impact the generalization of the study findings. Because of this, all variables related to
21st-century skills and TPACK were examined. Firstly, Z scores for all variables were
calculated to find univariate outliers by benefitting from standard scores (Z scores).
According to Tabachnick and Fidell (1996), Z scores over 3.29 were accepted as
possible outliers. Similarly, Biiyiikoztiirk, Cakmak, Akgiin, Karadeniz and Demirel
(2016) recommended accepting scores in excess of 4.00 as outliers for large sample
size. The examination of normal probability plots, detrended normal probability plots,
and box plots indicated that some cases went beyond the recommended scores in some
variables. There were some univariate outliers in the data set. Tabachnick and Fidell
(1996) pointed out that if the sample size is large, a few outliers that are over 3.29 are
not a problem. Therefore, the most repeated extreme outliers (n=7) were omitted to

reduce their impact on the analysis, while few outliers were kept in the study.

In addition to univariate outliers, multivariate outliers were detected before the main
analysis by using Mahalanobis Distance (Tabachnick & Fidell, 1996; Pallant, 2013).
After calculating Mahalanobis Distance, the p-value was calculated for each case to
find multivariate outliers. Outliers were calculated by comparing the critical Chi-
Square value, which had p.<0.001. Its degree of freedom equaled the number of
independent variables. It meant y?(11) = 31.264. According to this information, there

were 10 multivariate outliers.

In line with the suggestion of Tabachnick and Fidell (1996), different strategies were
taken into consideration to reduce the impact of outliers on the analysis. Since it is
difficult to find the reason for the discrepancy related to multivariate outliers, the
multivariate outliers (n=10) were deleted from the data set to reduce their impact on
the main analysis. After the cleaning of univariate and multivariate outliers, further

analyses were conducted with 382 data in the study.
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After OQutliers, Normality, Homogeneity of variances, Linearity, and
Homoscedasticity of the data set were examined to provide assumptions about the
research, descriptive statistics were investigated to indicate the general features of the
research. Moreover, Two-way ANOVA, and Correlation study were conducted for

further investigations.

3.5.3.2. Qualitative Data Analysis

In addition to quantitative data analysis, content analysis was applied to analyze the
answers of the early childhood educators about a taken course or training on 21st-
century skills and technology usage in education. Content analysis is a type of
qualitative analysis that can be used for open-ended questions in extensive quantitate
studies to enable researchers to examine the details of these questions (Dawson, 2007).
In this study, the educators' answers about training on 21st-century skills were
categorized by the researcher according to the sub-factors of the 21st-century skills.
Moreover, the researcher divided the educators’ responses about training on
technology usage in education into four groups (Coding, Digital awareness, Distance
learning, and Basic Technological knowledge). The answers to the open-ended
questions were assessed by two researchers to test the intercoder reliability of the
content analysis. After the researchers coded responses, the percent agreement and
Cohen’s kappa indexes were calculated by “ReCal”, which is a web-based intercoder
reliability calculator, for the intercoder reliability (Freelon, 2010). The percent
agreement related to training on 21st-century skills was 86.4 %. At the same time,
Cohen’s kappa was 0.796. Moreover, the percent agreement related to training on
technology usage in education was 93.1 %, while Cohen’s kappa was 0.906. Lombard,
Snyder-Duch and Bracken (2017) emphasized that if the coefficient score is higher
than .80, it is generally acceptable. If it is .70, it can be suitable for some exploratory

studies. Considering this, intercoder reliability was provided in this study.
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3.6. Ethical Concerns

All ethical concerns were taken into consideration carefully before the research. The
ethical principles were examined seriously to protect the participants from physical,
mental, and emotional harm by providing confidentiality. Moreover, deceiving the
participants was avoided. Besides, participants attended to the research voluntarily by
having the right to leave the form whenever they wanted if they did not feel
comfortable with questions. Additionally, personal information of the participants, like
e-mail, was not requested (Fraenkel & Wallen, 2009). The ethical appropriateness of
the study was approved by the Human Subjects Ethics Committee (HSEC) of METU.

3.7. Limitations of the Study

The study had some limitations that should be taken into consideration during the
evaluation process of the study findings.

e The participants of this study were only limited to in-service early childhood
educators who worked in Ankara, Istanbul, and Izmir during the 2021-2022
academic year.

e In this study, data were collected from in-service early childhood educators
only by using the self-assessment instruments, which are the Demographic
Information Form, 21st-Century Skills Scale, and Technological Pedagogical
Content Knowledge (TPACK) Scale. For this reason, it was assumed that
participants in the research have evaluated their skills and knowledge honestly
and accurately.

e Data about educators’ age and years of experience were only collected as
categorical variables instead of continuous variables. That situation hindered

in deep research about these variables.
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CHAPTER 4

RESULTS

In this chapter, the research findings were expressed in detail. The research questions
were analyzed by using three different methods, which were two-way ANOVA, and
correlation analyses. Besides, the details of the preliminary analysis were shared to
provide information about the assumptions of the used methods. The analysis result
was presented one by one for each research question by providing assumptions at the
beginning of the inferential analysis.

4.1. Assumptions

To apply the analysis of two-way ANOVA and correlational study, some assumptions
should be met. For conducting two-way ANOVA, there should be two categorical
independent variables and one continuous dependent variable (Pallant, 2013; Gravetter
& Wallnau, 2014). Besides, Independence of observation, Random sampling, Normal
distribution, and Homogeneity of variances should be provided for implementing both
analyses (Huizingh, 2007; Pallant, 2013). For conducting a correlation study, there
should be two continuous variables to examine the relationship between them (Pallant,
2013; Gravetter & Wallnau, 2014). Besides, scores of the variables should be collected
from the same participants. In addition, Independence of observation, Random
sampling, Normal distribution, Linearity, and Homoscedasticity should be provided
(Huizingh, 2007; Pallant, 2013).
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4.1.1. Assumptions of Two-Way ANOVA with The Total Score of 21st-Century
Skills

Tabachnick and Fidell (1996), Huizingh (2007) and Pallant (2013) explained that data
need to be collected independently not to be affected by other measurements. This
study fulfilled the Independence of observation. Moreover, while collecting data, the
convenient sampling method was used by communicating with schools with a high
number of educators from various distinct of Ankara, Izmir and Istanbul. Although
having a random sampling in real-life research is difficult (Pallant, 2013), it can be
assumed that the sample was randomly chosen since after communicating with schools
with a high number of educators, other schools which have an average number of

educators were called randomly.

The normal distribution is about whether data are cumulated around the center instead
of being far from the mean or not (Tabachnick & Fidell, 1996; Gravetter & Wallnau,
2014). To conduct two-way ANOVA, the normality of the total score of 21st-century
skills was examined in terms of age, years of experience, education level, and training

attendance.

To decide the normality of the total score of 21st-century skills regarding age,
Kolmogorov-Smirnov was examined. It was .007 for the age of 30 and below, .001 for
the ages of 31-40, and .001 for the age of 41 and above. These values indicated that
none of them provided normality, but the current study had more than 30 participants
in each age group, so these values did not lead to any major problems. Besides,
skewness and kurtosis scores of the age of 30 and below were -.434 and -.669,
skewness and kurtosis scores of the ages of 31-40 were -.591 and -.411, and skewness
and kurtosis scores of the age of 41 and above were -.422 and -.716. These values
demonstrated that all of them were between the range of -2 and +2 and provided
normality. Additionally, when the histogram, Normal Q-Q Plot, Detrended Normal Q-
Q Plot, and Boxplot for all age groups were examined, we noticed that there was not
any outlier in the groups. Briefly, by considering all of these, data provided normality.
Thus, two-way ANOVA can be conducted to evaluate the differences in the total score

of 21st-century skills regarding age groups of educators.
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To decide the normality of the total score of 21st-century skills regarding years of
experience, we examined the Kolmogorov-Smirnov. It was .200 for 0-3 years of
experience, .012 for 4-7 years of experience, and .000 for 8+ years of experience. Thus,
these values indicated that only educators with 0-3 years of experience provided
normality, but the current study had more than 30 participants in other groups, so not
providing normality did not lead to any major problem. Besides, skewness and kurtosis
scores of educators with 0-3 years of experience were -.213 and -.780, skewness and
kurtosis scores of educators with 4-7 years of experience were -.670 and -.548, and
skewness and kurtosis scores of educators with 8+ years of experience were -.509 and
-526. These values demonstrated that all of them were between -2 and +2 and
provided normality. Additionally, when we looked at the histogram, Normal Q-Q Plot,
Detrended Normal Q-Q Plot, and Boxplot for different years of experience, there was
no outlier in the groups. Briefly, by taking all of these into consideration, data provided
normality and two-way ANOVA can be conducted to evaluate the differences in the

total score of 21st-century skills regarding educators’ years of experience.

To decide the normality of the total score of 21st-century skills regarding the education
level of educators, Kolmogorov-Smirnov was examined. It was .027 for the associate
degree, .000 for the undergraduate degree, and .093 for the master’s degree. Thus,
these values indicated that both associate and master’s degree provided normality, but
also, the current study had more than 30 participants who had the undergraduate degree
(N=286), so not providing normality did not lead to any major problem. Besides,
skewness and kurtosis scores of educators with the associate degree were -.788 and -
.024, skewness and kurtosis scores of educators with the undergraduate degree were -
424 and -.704, and skewness and kurtosis scores of educators with the master’s degree
were -.703 and -.135. These values demonstrated that all of them were between -2 and
+2, so they were normal. Additionally, when the histogram, Normal Q-Q Plot,
Detrended Normal Q-Q Plot and Boxplot for the education level of educators were
examined, there was not any outlier in the groups. Briefly, by considering all of these,
data provided normality, and two-way ANOVA can be conducted to evaluate the
differences in the total score of 21st-century skills regarding the education level of
educators.
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Kolmogorov-Smirnov was examined to decide the normality of the total score of 21st-
century skills regarding training attendance on 21st-century skills. It was .000 for
educators who did not attend any training and .000 for educators who attended any
training. Thus, these values indicated that they were not normal, but the current study
had more than 30 participants in each group, so it did not lead to any major problems.
Besides, skewness and kurtosis scores of educators who did not attend any training
were -.332 and -.837, and skewness and kurtosis scores of educators who attended any
training were -.888 and .473. These values demonstrated that all of them were between
-2 and +2 and provided normal distribution. Additionally, when the histogram, Normal
Q-Q Plot, Detrended Normal Q-Q Plot, and Boxplot for both groups were examined,
there was only one outlier on Boxplot in the group of educators who attended training.
Since it was not an extreme outlier and other examinations did not indicate any
problem, an outlier was not omitted. Briefly, when all of these were considered, data
provided normality, and two-way ANOVA can be conducted to evaluate the
differences in the total score of 21st-century skills regarding attended training by

educators.

The final assumption was related to Homogeneity of variance, which refers to
obtaining the sample from populations of equal variances. It was examined via
Levene’s test to decide the Homogeneity of variance (Pallant, 2013; Huizingh, 2007;
Gravetter & Wallnau, 2014).

Additionally, Levene’s test was checked for the total score of 21st-century skills of
educators for age groups and years of experience, its significance value calculated as
.124. The meaning of having a value greater than .05 is that assumption about the
homogeneity of variances was not violated (Pallant, 2013; Huizingh, 2007).

Moreover, Levene’s test was examined for the total score of 21st-century skills of
educators for education level and attended training. Its significance value (.079)
demonstrated that equal variance was assumed. It meant that homogeneity of variances

was provided since its p-value was greater than .05 (Pallant, 2013; Huizingh, 2007).
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4.1.2. Assumptions of Two-Way ANOVA with The Total TPACK Score

Tabachnick and Fidell (1996), Huizingh (2007) and Pallant (2013) expressed that data
need to be collected independently not to be affected by other measurements. This
study fulfilled the Independence of observation. Moreover, while collecting data, the
convenient sampling method was used by communicating with schools with a high
number of educators from various distinct of Ankara, Izmir and Istanbul. Although
having a random sampling in real-life research is difficult (Pallant, 2013), it can be
assumed that the sample was randomly chosen since after communicating with schools
with a high number of educators, other schools with an average number of educators

were called randomly.

To conduct two-way ANOVA, the normality of the total TPACK score was examined
in terms of age, years of experience, education level and training attendance. To decide
the normality of the total TPACK score regarding age, Kolmogorov-Smirnov was
examined. It was .000 for the age of 30 and below, .000 for 31-40, and .003 for the age
of 41 and above. Thus, these values indicated that all of them were not normal, but the
current study had more than 30 participants in each age group, so it did not lead to any
major problems. Besides, skewness and kurtosis scores of the age of 30 and below
were -.769 and -.271, skewness and kurtosis scores of the age of 31-40 were -.697 and
-.195, and skewness and kurtosis scores of the age of 41 and above were -.663 and -
.246. 1t demonstrated that all of them were between -2 and +2 and were accepted as
normal. Additionally, when the histogram, Normal Q-Q Plot, Detrended Normal Q-Q
Plot, and Boxplot for all age groups were examined, there were only two outliers on
Boxplot. Since they were not extreme outliers and other examinations did not indicate
any problem, outliers were not omitted. Briefly, data provided normality, and two-way
ANOVA can be carried out to evaluate the differences in the total TPACK score

regarding age groups.

Kolmogorov-Smirnov was examined to decide the normality of the total TPACK score
regarding years of experience. It was .070 for 0-3 years, .000 for 4-7 years, and .000
for 8+ years. Thus, these values indicated that only educators with 0-3 years of

experience provided normality, but the current study had more than 30 participants in
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other groups, so not providing normality did not lead to any major problem. Besides,
skewness and kurtosis scores of educators with 0-3 years of experience were -.635 and
-.718, skewness and kurtosis scores of educators with 4-7 years of experience were -
992 and .210, and skewness and kurtosis scores of educators with 8+ years of
experience were -.648 and -.260. These values demonstrated that all of them were
between -2 and +2 and were accepted as normal. Additionally, when the histogram,
Normal Q-Q Plot, Detrended Normal Q-Q Plot, and Boxplot for different years of
experience were examined, there was no outlier in the groups. Thus, data provided
normality, and two-way ANOVA can be conducted to evaluate the differences in the
total TPACK score regarding educators’ years of experience.

To decide the normality of the total TPACK score regarding the education level of
educators, Kolmogorov-Smirnov was examined. It was .001 for the associate degree,
.000 for the undergraduate degree, and .031 for the master’s degree. Thus, these values
indicated that they did not provide normality. However, since we had more than 30
participants in each group, this situation did not lead to any major problems. Besides,
skewness and kurtosis scores of educators with the associate degree were -1.085 and
.649, skewness and kurtosis scores of educators with the undergraduate degree were -
.661 and -.324, and skewness and kurtosis scores of educators with the master’s degree
were -.950 and 1.132. These values demonstrated that all of them were between -2 and
+2 and provided normality. Additionally, when the histogram, Normal Q-Q Plot,
Detrended Normal Q-Q Plot, and Boxplot for the education level of educators were
examined, there was only one outlier. It was not an extreme outlier, and other
examinations were normal, so it was not omitted. Briefly, considering all these, data
provided normality, and two-way ANOVA can be conducted to evaluate the

differences in the total TPACK score regarding the education level of educators.

Kolmogorov-Smirnov was examined to decide the normality of the total TPACK score
regarding training attendance on technology usage in education. It was .000 for
educators who did not attend any training, and .000 for educators who attended any
training. Thus, these values indicated that all of them were not normal, but the current
study had more than 30 participants in each group, so it did not lead to any major
problems. Besides, skewness and kurtosis scores of educators who did not attend any
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training were -.586 and -.336, and also, skewness and kurtosis scores of educators who
attended any training were -.930 and .200. These values demonstrated that both of
them were between -2 and +2 and were accepted as normal. Additionally, when the
histogram, Normal Q-Q Plot, Detrended Normal Q-Q Plot, and Boxplot were
examined according to training attendance, there was only one outlier on Boxplot in
the groups of educators who attended any training. Since it was not an extreme outlier
and other examinations did not indicate any problem, an outlier was not omitted.
Briefly, by taking all of these into consideration, data provided normality, and two-
way ANOVA can be conducted to evaluate the differences in the total TPACK score
regarding attended training by educators.

The final assumption was about Homogeneity of variance, which refers to obtaining
the sample from populations of equal variances. It was examined via Levene’s test to
decide the Homogeneity of variance (Pallant, 2013; Huizingh, 2007; Gravetter &
Wallnau, 2014).

Besides, Levene’s test was checked for the total TPACK score of educators for age
groups and years of experience, its significance value calculated as .008. The meaning
of having a value less than .05 is that assumption about the homogeneity of variances
was violated (Pallant, 2013; Huizingh, 2007). In that case, Pallant (2013)
recommended continuing the analysis by changing the significant level (p) of the
analysis to a more stringent value like .01.

Moreover, Levene’s test was examined for the total TPACK score of educators for
education level and training attendance. Its significance value (.316) demonstrated that
equal variance was assumed. It meant that homogeneity of variances was provided

since its p-value was greater than .05 (Pallant, 2013; Huizingh, 2007).

4.1.3. Assumptions of Correlational Study

Tabachnick and Fidell (1996) and Pallant (2013) explained that data need to be
collected independently not to be affected by other measurements. This study fulfilled
the Independence of observation.
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The normal distribution was checked for the total TPACK score, as stated before.
When the normal distribution was checked, Kolmogorov-Smirnov was .000, so it
violated the normality distribution. However, Pallant (2013) highlighted that violation
of the normal distribution in the large sample size should not lead to any significant
problem. Therefore, this Kolmogorov-Smirnov score may not be a problem for the
analysis. Also, when the tables and graphs were examined, it was noticed that they did
not violate the normal distribution. Therefore, data provided normality for conducting

a correlation study.

Moreover, when the normal distribution was checked for the total 21st-Century Skills,
Kolmogorov-Smirnov was .000, so it violated the normal distribution. However,
Pallant (2013) pointed out that violation of the normal distribution in the large sample
size should not lead to any major problems. The number of participants was 382, which
was a large sample size. Therefore, this Kolmogorov-Smirnov score may not be a
problem for the analysis. Additionally, Normal Q-Q Plot, Detrended Normal Q-Q Plot
and Boxplot were examined; there were no outliers. Therefore, data provided
normality to conduct a correlation study.

Furthermore, when the normal distribution for the Learning and Innovation Skills was
examined, Kolmogorov-Smirnov was .000 for the Learning and Innovation Skills, so
it violated the normality distribution. Nevertheless, this Kolmogorov-Smirnov score
did not lead to any major problems due to the large sample size in the present study
(N=382) (Pallant, 2013). When the tables and graphs were examined, the shape of the
histogram was tended to the shape of negative skewness. The skewness score is —
0.476, and the kurtosis score is -.667, indicating that they were in the accepted range
and did not violate the normal distribution. Additionally, Normal Q-Q Plot, Detrended
Normal Q-Q Plot, and Boxplot were examined; there were not any outliers. Therefore,

data provided normality to conduct a correlation study.

The normal distribution of the Life and Career Skills was checked. Kolmogorov-
Smirnov was .000 for the Life and Career Skills, so it violated the normality
distribution. Nevertheless, Pallant (2013) pointed out that violation of the normal
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distribution does not lead to any major problem if the sample size is large. Thus, the
violated value of Kolmogorov-Smirnov was not a problem for this study (N= 382).
When the tables and graphs were examined, the shape of the histogram was tended to
the shape of negative skewness. The skewness score is — 0.822, and the kurtosis score
is .220, so these values indicated that they were not so far from the center and did not
lead to a problem for the normal distribution. On the other hand, when Normal Q-Q
Plot and Detrended Normal Q-Q Plot, and Boxplot were examined, there were a few
outliers. For this reason, it was concluded that non-parametric methods could be used

to analyze the association related to Life and Career Skills.

The normal distribution of the Information, Media and Technology Skills was
checked. Kolmogorov-Smirnov was .000 for the Information, Media and Technology
Skills, so it violated the normality distribution. Nevertheless, this Kolmogorov-
Smirnov score did not lead to any significant problems for the analysis due to the large
sample size (N=382) (Pallant, 2013). When the tables and graphs were examined, the
shape of the histogram was tended to the shape of negative skewness. The skewness
score is — 0.827, and the kurtosis score is -.215. Altun (2019) and George and Mallery
(2003) expressed that if the skewness and kurtosis values are within the range of -2 to
+2, the distribution can be accepted as a normal distribution. Therefore, these values
did not lead to any problem for the normal distribution. Additionally, when Normal
Q-Q Plot, Detrended Normal Q-Q Plot and Boxplot were examined, there were no

outliers. Therefore, data provided normality to conduct a correlation study.

In addition to normality, linearity and homoscedasticity were examined. A scatter plot
indicates the correlations between the variables with the help of the distribution of
dots. Therefore, the shape of the distribution of dots provides information related to
linearity and homoscedasticity (Tabachnick & Fidell, 1996; Pallant, 2013).

When the scatterplot graph of the total 21st-Century Skills and the total TPACK score
were examined, linearity (there was a positive relationship between scores of two
scales) was provided. Although some dots were far from the line and they did not

create a perfect cigar shape, most of them were clustered around the line to fulfill the
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linearity. However, homoscedasticity was violated since the dots got narrow from one
side to the other side by gathering together more closely than the dots on the other side
(Pallant, 2013). For this reason, it was concluded that non-parametric methods could

be used to analyze the association related to the total 21st-Century Skills.

When the scatterplot graph of the Learning and Innovation Skills and the total TPACK
score were examined, linearity (there was a positive relationship between scores of
two scales) was provided. Although some dots were far from the line and they did not
create a perfect cigar shape, most of them were clustered around the line to fulfill the
linearity. However, homoscedasticity was violated since the dots got narrow from one
side to the other side by gathering together more closely than the dots on the other side
(Pallant, 2013). For this reason, it was concluded that non-parametric methods could
be used to analyze the association related to Learning and Innovation Skills.

When the scatterplot graph of the Life and Career Skills and the total TPACK score
were examined, linearity (there was a positive relationship between scores of two
scales) was provided. Although some dots were far from the line and did not create a
perfect cigar shape, most of them were clustered around the line to fulfill the linearity.
However, homoscedasticity was violated since the dots got narrow from one end to
the other by gathering together more closely than the dots on the other side (Pallant,
2013). Therefore, it was concluded that non-parametric methods could be used to

analyze the association related to Life and Career Skills.

When the scatterplot graph of the Information, Media and Technology Skills and the
total TPACK score were examined, it can be concluded that linearity (there was a
positive relationship between scores of two scales) and homoscedasticity were
provided. Even though some dots were far from the line, most of them were clustered
around the line at a similar distance and created almost a perfect cigar shape (Pallant,
2013).
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4.2.  Descriptive Results

In this part, the demographic information and the general descriptive statistics (i.e., the
means, standard deviations, minimum and maximum values) related to the

characteristics of the participants were shared in detail.

4.2.1. Demographic Information of the Participants

The participants of the current study were 382 early childhood educators who worked
in Ankara (f =105, 27.5 %), Istanbul (f =136, 25.6 %), and Izmir (f =141, 36.9 %) in
the 2021-2022 academic year. While most of the participants were female (f= 363),
few were male (f=19) in-service early childhood educators. Among the 382
participants, 123 educators were 30 years old or below, while there were 162 educators
whose ages were between 31 and 40. Additionally, 97 educators were 41 years old and
above.

When the early childhood educators’ years of experience were examined, it was seen
that most participants had more than 8 years of experience (f =260, 68.1 %). Moreover,
educators who had years of experience between 4 and 7 (f =70, 18.3 %) and educators
who had years of experience between 0 and 3 (f =52, 13.6 %) followed the educators
who had more than 8 years of experience, respectively. Among the education level of
in-service early childhood educators, the undergraduate degree (f =286, 74.9 %) was
the most frequent one. Then, the master’s degree (f =52, 13.6 %) and the associate
degree (f =44, 11.5 %) followed the undergraduate degree in order. When training
attendance on 21st-century skills was examined, the most participants were pointed
out that they did not attend any training related to 21st-century skills (f=255, 66.8 %),
while some of them stated that they participated in some training about 21st-century
skills (f =127, 33.2 %).

Additionally, the answers of the early childhood educators about taken 21st-century
skills-related courses or training were analyzed using content analysis. The educators’

responses were divided into three groups in line with the sub-groups of 21st-century
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skills. Coded responses showed that educators’ answers were related to Learning and
Innovation Skills (37.34 %), Information, Media and Technology Skills (31.65 %),
and Life and Career Skills (31.01 %), respectively. Learning and Innovation Skills
category included courses like material design, first aid, critical thinking, STEM
education, Lego education, and drama. Besides, Information, Media and Technology
Skills consisted of courses like digital thinking, Web-2 tools usage, Fatih project,
digital pedagogy, Canva, coding, and image analysis training. Life and Career Skills
group contained answers like sign language course, cultural sensitivity education,
reflective thinking, social-emotional learning, storytelling, STEM education, and

Waldorf education.

When technology-related training attendance was examined, the number of
participants who pointed out that they did not attend any training related to technology
(f =209, 54.7 %) was higher than the number of participants who stated that they
participated in some technology-related training (f =173, 45.3 %). Furthermore, the
answers of the early childhood educators about taken course or training related to
technology usage in education were analyzed using content analysis. The educators’
responses were divided into four groups: Coding, Digital awareness, Distance
learning, and Basic technological knowledge. After the responses were coded, it was
seen that educators’ answers were related to Basic technological knowledge (57.34
%), Distance learning (20.98 %), Coding (11.89 %), and Digital awareness (9.79 %)
in order. The Basic technological knowledge category contained answers like using
smart boards, Fatih project, Web-2 tools usage, Canva, and Microsoft office programs.
The category of Distance learning included training such as literacy and mathematics
in distance education, online education, the EBA platform, and zoom. The coding
group had answers like Arduino, robotics, Python, and software training. Finally,
Digital awareness consisted of answers like digital literacy in early childhood, using
the internet consciously, digital media usage in education, digital pedagogy, digital

entrepreneurship, and technological innovations (3D).
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Table 4.1

Demographic Information of In-Service Early Childhood Educators in the Main Study

f %
Age groups 30 and below 123 32.2
31-40 162 42.4
41 and above 97 25.4
Total 382 100
Years of experience  0-3 years 52 13.6
4-7 years 70 18.3
8+ years 260 68.1
Total 382 100
Education level Associate Degree 44 115
Undergraduate 286 74.9
Master 52 13.6
Total 382 100
Training on No 255 66.8
21st-century skills Yes 127 33.2
Total 382 100
Training on No 209 54.7
technology usage in  Yes 173 45.3
education Total 382 100

4.2.2. General Descriptive Statistics about the Scales

The means, standard deviations, and minimum-maximum values of the 21st-Century
Skills Scale and TPACK Scale were examined to see the general characteristics of
participants who evaluated themselves via the scales. The total score of the 21st-
Century Skills Scale and the scores of sub-groups of the 21st-Century Skills Scale
were examined. The possible minimum and maximum total scores which can be taken
from the 21st-century skills scale are 41 and 205. In this study, most participants
assessed themselves close to the highest total 21st-century skills score (min=137,
max=205, M=183.25, SD=15.90).

Additionally, scores from the sub-factors of the 21st-Century Skills Scale were
examined in detail. The possible minimum and maximum scores which can be taken
from Learning and Innovation Skills are 17 and 85. Most participants assessed their
Learning and Innovation Skills high (min=51, max=85, M=74.17, SD=8.60).
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The possible minimum and maximum scores which can be taken from Life and Career
Skills are 16 and 80. It was seen that most participants assessed their Life and Career
Skills at a high level (min=52, max=80, M=73.04, SD=5.75).

The possible minimum and maximum scores which can be taken from Information,
Media and Technology Skills are 8 and 40. Most participants assessed themselves
close to the highest Information, Media and Technology Skills score (min=24,
max=40, M=36.04, SD=4.01).

Table 4.2

Descriptive Statistics for the Scale Regarding the 21st-Century Skills

Taken Taken Possible  Possible

M SD Min. Max. Min. Max.
Score Score Score Score

Total 21st- 183.25 15.904 137 205 41 205
Century
Skills
Learningand  74.17 8.599 51 85 17 85
Innovation
Skills
Life and 73.04 5.747 52 80 16 80
Career Skills
Information, 36.04 4.006 24 40 8 40
Media and
Technology
Skills

In addition to the 21st-Century Skills Scale, the total score of the TPACK Scale and
the scores of sub-groups of the TPACK Scale were examined. The possible minimum
and maximum scores which can be taken as total TPACK scores are 51 and 255. Most
participants were prone to assess themselves close to the highest total TPACK score
(min=152, max=255, M=226.97, SD=23.88).

The possible minimum and maximum scores which can be taken from TK
(Technological Knowledge) are 6 and 30. Most participants assessed their TK at a high
level (min=13, max=30, M=24.71, SD=3.97). The possible minimum and maximum

scores which can be taken from PK are 7 and 35. Most participants assessed
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themselves close to the highest PK score (min=20, max=35, M=31.54, SD=3.56). The
possible minimum and maximum scores which can be taken from CK are 8 and 40.
Most participants assessed their CK as close to the highest score (min=24, max=40,
M=36.89, SD=3.71).

The possible minimum and maximum scores which can be taken from TCK are 6 and
30. Most participants assessed their TCK at a high level (min=16, max=30, M=26.21,
SD=3.56). The possible minimum and maximum scores which can be taken from PCK
are 8 and 40. Most participants assessed themselves close to the highest PCK score
(min=24, max=40, M=36.87, SD=3.74). The possible minimum and maximum scores
which can be taken from TPK are 8 and 40. Most participants were prone to assess
their TPK at a high level (min=20, max=40, M=35.88, SD=4.47).

The possible minimum and maximum scores which can be taken from TPCK are 8
and 40. Most participants assessed themselves close to the highest TPCK score
(min=18, max=40, M=35.16, SD=4.69).

Table 4.3

Descriptive Statistics for the Scale Regarding the TPACK

Taken Taken Possible Possible

M SD Min. Max. Min. Max.

Score Score Score Score
Total TPACK  226.97 23.883 152 255 51 255
TK 24.71 3.970 13 30 6 30
PK 31.54 3.560 20 35 7 35
CK 36.89 3.714 24 40 8 40
TCK 26.21 3.561 16 30 6 30
PCK 36.87 3.742 24 40 8 40
TPK 35.58 4.466 20 40 8 40
TPCK 35.16 4.688 18 40 8 40

All these data from both the 21st-Century Skills Scale and the TPACK Scale revealed
that most early childhood educators had a quite positive view on the sub-factors of

both scales. Therefore, they generally evaluated their skills and knowledge high.
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4.2.3. Analysis of In-Service Educators’ 21st-Century Skills Regarding Their
Age, Years of Experience, Education Level, and Training Attendance on
21st-Century Skills

The study’s first research question was about the 2 1st-century skills of in-service early
childhood educators. Two-way between-groups analysis of variance (ANOVA) were
used to answer this question. The sub-research questions were

1.1. Is there a difference in 21st-century skills of in-service educators regarding age?
1.2. Is there a difference in 21st-century skills of in-service educators regarding years
of experience?

1.3. Is there a difference in 21st-century skills of in-service educators regarding
education level?

1.4. Is there a difference in 21st-century skills of in-service educators regarding
training attendance on 21st-century skills?

A two-way ANOVA was conducted to explore differences in the total score of 21st-
century skills of in-service educators in regards to age and years of experience.
Participants were divided into three groups according to their age (Group 1: <30,
Group 2: 31-40, Group 3: 41>) and three groups according to their years of experience
(Group a: 0-3, Group b: 4-7 and Group c: 8+). The interaction effect between age
groups and years of experience was not statistically significant at the p < .05 level: [F
(3, 374) = 1.088, p=.354]. Besides, the main effect of age was not significant at the p
< .05 level: [F (2, 374) = .279, p=.757]. There was not a statistically significant main
effect for years of experience at the p < .05 level: [F (2, 374) = .399, p=.671].
According to these results, the mean scores for the age of 30 and below (M=183.91,
SD=15.72), the ages of 31-40 (M=184.30, SD= 15.656), and the age of 41 and above
(M=180.68, SD= 16.423) did not differ significantly from each other. Moreover, the
mean scores for 0-3 years of experience (M=181.94, SD= 15.26), 4-7 years of
experience (M=184.51, SD= 17.46), and 8+ years of experience (M=183.18, SD=
15.63) did not differ significantly from each other.
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Table 4.5

Difference In the Total Score of 21st-Century Skills Regarding Age, Years of
Experience and Their Interaction

df F Sig.
Age 2 279 (57
Experience 2 ,399 671
The Interaction Between 3 1,088 ,354

Age and Experience

A two-way ANOVA was conducted to explore differences in the total score of 21st-
century skills of in-service educators regarding the education level and training
attendance. Participants were divided into three groups according to their education
level (Group 1: Associate Degree, Group 2: Undergraduate, and Group 3: Master) and
two groups according to their training attendance as educators who did not attend any
training on 21st-century skills, and educators who attended training on 21st-century
skills. The interaction effect between education level and training attendance was not
statistically significant at the p < .05 level: [F (2, 376) = .055, p=.946]. Besides, the
main effect of the education level was not significant at the p < .05 level: [F (2, 376)
=1.914, p=.149]. However, there was a statistically significant main effect for training
attendance at the p < .05 level: [F (1, 376) = 5.684, p=.018, np2 =.015]. According to
these results, the mean score for the associate degree (M=187.75, SD= 14.86), the
undergraduate degree (M=182.28, SD= 16.17), and the master’s degree (M=184.79,
SD= 14.76) did not differ significantly from each other. On the other hand, Post-hoc
comparisons using the Tukey HSD test indicated that there was a significant difference
in scores for educators who did not attend any training about 21st-century skills (M=
181.365 SD=15.995) and educators who took training about 21st-century skills (M=
187.047, SD= 15.080).
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Table 4.6

Difference In the Total Score of 21st-Century Skills Regarding Education Level,
Training Attendance and Their Interaction

df F Sig.
Education Level 2 1,914 ,149
Training Attendance on 1 5,684 ,018
21st-Century Skills
The Interaction Between 2 ,055 ,946

Education Level and
Training Attendance

4.2.4. Analysis of In-Service Educators’ TPACK Scores Regarding Their Age,
Years of Experience, Education Level, and Training Attendance on

Technology Usage in Education

The second research question of the study was about of TPACK level of in-service
early childhood educators. Two-way ANOVA were used for the analysis of the
question. The sub-research questions were

2.1. Is there a difference in TPACK levels of in-service educators regarding age?
2.2. Is there a difference in TPACK levels of in-service educators regarding years of
experience?

2.3. Is there a difference in TPACK levels of in-service educators regarding education
level?

2.4. Is there a difference in TPACK of in-service educators regarding training
attendance on technology usage in education?

A two-way ANOVA was conducted to explore differences in the total TPACK score
of in-service educators regarding age and years of experience. Participants were
divided into three groups according to their age (Group 1: <30, Group 2: 31-40, Group
3: 41>) and three groups according to their years of experience (Group a: 0-3, Group
b: 4-7 and Group c: 8+). When Levene’s test was examined, it was noticed that its
significance value (.008) was less than .05, so it violated the homogeneity of variances.
For that reason, the new p-value was assigned as .01 for this analysis. The interaction

effect between age groups and years of experience was not statistically significant at
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the p < .01 level: [F (3, 374) = 1.190, p=.313]. Besides, the main effect of age was not
significant at the p < .01 level: [F (2, 374) = .156, p=.856]. There was not a statistically
significant main effect for years of experience at the p < .01 level: [F (2, 374) = .792,
p=.454]. According to analysis results, the mean scores for the age of 30 and below
(M=230.96, SD= 21.56), the ages of 31-40 (M=227.42, SD= 23.867) and the age of
41 and above (M=221.15, SD= 25.742) did not differ significantly from each other.
Moreover, the mean scores for 0-3 years of experience (M=231.15, SD= 19.572), 4-7
years of experience (M=228.90, SD= 26.625), and 8+ years of experience (M=225.61,
SD= 23.841) did not differ significantly from each other. Although the analysis
showed that the p-value of the age groups was greater than .01, post-hoc comparisons
using the Tukey HSD test indicated that there was a significant mean difference
between younger and older educators at the .01 level. The scores of educators who
were the age 30 and below were significantly higher (9.80) than the scores of educators
who were the age 41 and above.

Table 4.8

Difference In the Total TPACK Score Regarding Age, Years of Experience and Their
Interaction

df F Sig.
Experience 2 ,7192 ,454
Age 2 ,156 ,856
The Interaction Between 3 1,190 313

Age and Experience

A two-way ANOVA was conducted to explore differences in the total TPACK score
of in-service educators in regards to the education level and training attendance.
Participants were divided into three groups according to their education level (Group
1: Associate Degree, Group 2: Undergraduate, and Group 3: Master) and two groups
according to their training attendance as educators who did not attend any training on
technology usage in education, and educators who attended training on technology
usage in education. The interaction effect between education level and training
attendance was not statistically significant at the p < .05 level: [F (2, 376) = .179,
p=.837]. Besides, the main effect of education level was not significant at the p < .05
level: [F (2, 376) = 2.186, p=.114]. There was not a statistically significant main effect
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for training attendance at the p < .05 level: [F (1, 376) = .998, p=.318]. According to
these results, the mean score for the associate degree (M=231.43, SD= 25.29), the
undergraduate degree (M=225.52, SD= 24.04), and the master’s degree (M=231.13,
SD= 21.09) did not differ significantly from each other. Besides, there was no
significant difference in scores for educators who did not attend any training about
technology usage in education (M= 225.61 SD= 23.285) and educators who took
training about technology usage in education (M= 228.61, SD= 24.553).

Table 4.9

Difference In the Total TPACK Score Regarding Education Level, Training
Attendance and Their Interaction

df F Sig.
Education Level 2 2,186 114
Training Attendance on 1 ,998 ,318
Technology Usage in
Education
The Interaction Between 2 ,179 837

Education Level and
Training Attendance

4.2.5. Analysis of The Relationship Between 21st-Century Skills and TPACK of

In-Service Educators

The third research question of the study was related to the relationship between 21st-
century skills (Learning and Innovation Skills; Life and Career Skills; Information,
Media and Technology Skills) and TPACK of in-service early childhood educators.
The relationship between scores taken from the 21st-century skills scale and the
TPACK scale was investigated using Pearson Correlation Coefficient (r) and
Spearman Rank Order Correlation (rho). The sub-research questions were

3.1. Is there any relationship between the 21st-century skills and TPACK of in-service

early childhood educators?

3.2. Is there any relationship between the sub-factors of 21st-century skills and

TPACK of in-service early childhood educators?
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3.2.1. Is there any relationship between Learning and Innovation Skills and TPACK
of in-service early childhood educators?

3.2.2. Is there any relationship between Life and Career Skills and TPACK of in-
service early childhood educators?

3.2.3. Isthere any relationship between Information, Media and Technology Skills and

TPACK of in-service early childhood educators?

The relationship between the total 21st-century skills and the total TPACK score was
investigated by using Spearman Rank Order Correlation. The preliminary analysis was
performed to ensure no violation of assumptions of normality, linearity, and
homoscedasticity. However, a violation was detected in homoscedasticity. Thus, a
non-parametric method was used in the analysis. The result of the analysis
demonstrated that there was a large positive correlation between the two variables,
rho=.753, N=382, p <.01 (2- tailed). The high total 21st-century skills were associated
with the high total TPACK score. The total 21st-century skills helped explain nearly
56.70 % of the variance in the total TPACK score of early childhood educators.

Table 4.10

Correlation Between the Total 21st-Century Skills and the Total TPACK Score

N Sig. Total TPACK (rho)

The Total 21st- 382 .000 753"
Century Skills

Note: **= Correlation is significant at the 0.01 level (2-tailed)

The relationship between the Learning and Innovation Skills and the total TPACK
score was investigated by using Spearman Rank Order Correlation. The preliminary
analysis was performed to ensure no violation of assumptions of normality, linearity,
and homoscedasticity. However, a violation was detected in homoscedasticity. Thus,

a non-parametric method was used in the analysis. The result of the analysis
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demonstrated that there was a large positive correlation between the two variables,
rho=.654, N=382, p <.01 (2- tailed). The high levels of the Learning and Innovation
Skills were associated with the high total TPACK score. Scores of the Learning and
Innovation Skills helped explain nearly 42.77 % of the variance in the total TPACK
score of early childhood educators.

Table 4.11

Correlation Between the Learning and Innovation Skills and the Total TPACK Score

N Sig. Total TPACK (rho)

Learning and 382 .000 654"
Innovation Skills

Note: **= Correlation is significant at the 0.01 level (2-tailed)

The relationship between the Life and Career Skills and the total TPACK score was
investigated by using Spearman Rank Order Correlation. The preliminary analysis was
performed to ensure no violation of assumptions of normality, linearity, and
homoscedasticity. However, a violation was detected in normality and
homoscedasticity. Thus, a non-parametric method was used in the analysis. The
analysis result indicated that there was a large positive correlation between the two
variables, rho=.641, N=382, p <.01 (2- tailed). The high levels of Life and Career
Skills were associated with the high total TPACK score. Scores of the Life and Career
Skill helped explain nearly 41.09 % of the variance in the total TPACK score of early
childhood educators.
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Table 4.12

Correlation Between the Life and Career Skills and the Total TPACK Score

N Sig. Total TPACK (rho)

Life and Career 382 .000 .641™
Skills

Note: **= Correlation is significant at the 0.01 level (2-tailed)

The relationship between the Information, Media and Technology Skills and the total
TPACK score was shown by using Pearson Correlation Coefficient. The preliminary
analysis was performed to ensure no violation of normality, linearity and
homoscedasticity. The result of the analysis demonstrated that there was a large
positive correlation between the two variables, r=.694, N=382, p <.01 (2- tailed). The
high levels of the Information, Media and Technology Skills were associated with the
high total TPACK score. Scores of the Information, Media and Technology Skills
helped explain nearly 48.16 % of the variance in the total TPACK score of early
childhood educators.

Table 4.13

Correlation Between the Information, Media and Technology Skills and the Total
TPACK Score

N Sig. Total TPACK
(r)
Information, Media 382 .000 .694™
and Technology
Skills

Note: **= Correlation is significant at the 0.01 level (2-tailed)
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4.3. Summary of the Results

The results of this study were obtained by conducting various analyses. Before the
main analysis to find the answers to the research questions, the pilot study was
conducted with 200 early childhood educators from Ankara to approve the validity and
reliability of the TPACK scale and the 21st-century skills scale. The pilot study
revealed that the TPACK scale was valid and reliable for in-service early childhood
educators. Additionally, the result of the EFA in the pilot study indicated that item 17
and item 18 of the 21st-century skills scale did not occur under the second factor.
Therefore, the place of item 18 was changed from the second factor to the first factor.
Moreover, item 17 took place under both the first and third factors with high relative
value. For this reason, it was omitted from the scale. After these changes, the analysis
showed that the 21st-century skills scale was valid and reliable for in-service early
childhood educators.

After completion of the pilot study, the main study data was collected from 410 early
childhood educators from Ankara, izmir, and Istanbul. The main study data were
checked to see whether there were any entry errors and outliers in the data set from the
21st-Century Skills Scale. And then, the validity of the 21st-Century Skills Scale was
confirmed again by conducting EFA and CFA. After the data screening process was
applied for the accuracy of all data sets by examining error correction, missing values,
univariate and multivariate outliers, and normality, further analyses were conducted

with data collected from 382 in-service early childhood educators.

First of all, the assumptions for the main study were tested. According to the result of
the assumptions, parametric or non-parametric methods were used for data analyses.
Most educators stated that they did not attend any training on 21st-century skills or
technology. When scores taken from each scale were examined, it was seen that most
participants assessed their 21st-century skills and TPACK as close to the highest

scores of the scales.

The study’s first research question was about the 2 1st-century skills of in-service early

childhood educators. Educators’ 21st-century skills were examined regarding their
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age, years of experience, education level, and training attendance on the 21st-century
skills. Two-way ANOVA were used for the analysis. The findings indicated that there
was not a statistically significant difference in the 21st-century skills scores in terms
of age, years of experience, and education level. Moreover, there was no interaction
effect between age groups and years of experience or education level and training
attendance. The only statistically significant difference was detected between
educators who have attended training on 21st-century skills and educators who have
never participated in any training on 21st-century skills. Scores of educators who took
any training about 21st-century skills were slightly higher than scores of educators
who did not attend any training about 21st-century skills.

The second research question was about of TPACK level of in-service early childhood
educators. Educators’ TPACK level was examined regarding their age, years of
experience, education level, and whether they took any course or in-service training.
Two-way ANOVA were used for the analysis. The findings indicated no statistically
significant difference in the total TPACK scores in terms of age, years of experience,
education level, and training attendance. Moreover, there was no interaction effect
between age groups and years of experience or education level and training attendance.
Although there was no statistically significant difference among age groups in two-
way ANOVA, post-hoc analysis demonstrated a statistically significant difference
between educators who were 30 years old and below and educators who were 41 years
old and above. The scores of educators who were the age of 30 and below were
significantly higher (9.80) than the scores of educators who were the age of 41 and

above.

The third research question was related to the relationship between 21st-century skills
and the total TPACK score of in-service early childhood educators. The relationship
between scores was investigated using Pearson Correlation Coefficient (r) or
Spearman Rank Order Correlation (rho). At the end of the analysis, it was seen that
the total 21st-century skills and all sub-factors of 21st-century skills (Learning and
Innovation Skills; Information, Media and Technology Skills; and Life and Career
Skills) had a large positive correlation with the total TPACK (Details of the analysis
of the main study was given in Appendix H).
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CHAPTER 5

DISCUSSION

The motivation beyond conducting this study was to investigate in-service early
childhood educators’ general characteristics of 21st-century skills and TPACK level
regarding their age, years of experience, education level, and training attendance.
Another motivation was to examine the potential association between the sub-factors
of 21st-century skills and TPACK of in-service early childhood educators. In this
chapter, the study’s findings are interpreted considering the literature along with their

implications, followed by recommendations for future research.

5.1.  Discussion of the Findings

In this study, the findings indicated that educators evaluated their 21st-century skills
and TPACK close to highest level. Additionally, educators’ 21st-century skills were
differed regarding training attendance and educators’ TPACK was only differed
between younger and older educators. Moreover, high positive correlation was found
between total 21st-century skills, Learning and Innovation skills, Life and Career skills
and Information, Media and Technology skills. Furthermore, the adaptation study of
the 21st-century scale for in-service early childhood educators was conducted in the

pilot study.

The current study sought to beneficial in terms of four significant issues. During the
literature review, the researcher noticed that limited studies exist on in-service early
childhood educators’ 21st-century skills and TPACK. Previous studies were generally
related to the knowledge and skills of pre-service educators or educators from other
areas. Moreover, the few existing research studies about early childhood educators’

21st-century skills usually were qualitative studies that focused on educators’
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opinions, beliefs, and attitudes (Kardes, 2020; Rentzou, 2021) or quantitative studies
which focused on specific skills like creativity under Learning and Innovation skills
(Coban & Inan, 2020).

The present study, firstly examined how educators evaluated their 21st-century skills
and TPACK. This is thought crucial because educators’ capabilities are highly
influential in preparing their students for the complex world and the unknown future
(WEF, 2016; Shafie, Majid & Ismail, 2019) and by being leaders in educational
changes (Lee & Reigeluth, 1994).

Secondly, this study investigated how in-service preschool educators’ 21st-century
skills and TPACK change according to age, years of experience, education level, and
training undertaken on 21st-century skills and technology usage in education. Thus,
this research adds to information about the skills and knowledge of in-service early

childhood educators.

Thirdly, this study can be useful for the literature by adapting the 21st-Century Skills
Scale (Anagiin et al., 2016) from pre-service educators to in-service early childhood
educators. The original scale has three factors, which are Learning and Innovation
Skills (16 items, a=.845), Life and Career Skills (18 items, a=.826), and Information,
Media and Technology Skills (8 items, a=.810) (Anagiin et al., 2016). After EFA and
CFA with the collected data from in-service early childhood educators, it was seen that
item 17 and item 18, which are under Life and Career Skills in the original scale,
changed factors. While item 17 (I use time effectively.) was omitted from the scale
since it was under both Learning and Innovation Skills and Information, Media and
Technology Skills with high relative values, item 18 (I take initiative to improve my
abilities.) was moved from Life and Career Skills to Learning and Innovation Skills.

In the end, the 21st-century Skills Scale for early childhood educators had three
factors: Learning and Innovation Skills (17 items 0=.94), Life and Career Skills (16
items, 0=.90), and Information, Media and Technology Skills (8 items, a=.89). This
difference demonstrated that while pre-service early childhood educators perceived
item 18 (I take initiative to improve my abilities.) under Life and Career Skills
probably because it includes “initiative” as a keyword; in-service early childhood

105



educators perceived item 18 under Learning and Innovation Skills since it has “to
improve” as a keyword. That means that pre-service and in-service educators can

interpret the same item from different perspectives.

Finally, this study increased information on the relationship between 21st-century
skills and TPACK by filling the gap about how they are related to each other. Although
various studies (Smith et al.,2016; Valtonen et al., 2017; Mtebe & Raphael, 2018;
Basaran, 2020; Liesa-Orus et al., 2020; Yilmaz, 2020) emphasized the importance of
technology usage in educational settings for improving 21st-century skills of students,
any study which investigated the exact association between them in terms of educators

was not able to be found.

In conclusion, the study results provided helpful information to the literature on 21st-
century skills, technological pedagogical content knowledge (TPACK), and their

association. The study findings are compared with previous research studies below.

5.1.1. Discussions Regarding Descriptive Results

In this study, the participants were 382 early childhood educators who worked in
Ankara (f =105), Istanbul (f =136), and Izmir (f =141) in the 2021-2022 academic year.
While 363 participants were female, 19 participants were male in-service early
childhood educators. Although comparing two groups with unequal group size might
be seen as difficult, Keppel (1993) pointed out that research studies do not need to
have equal group sizes to compute correct statistics because most statistical programs
adjust for differences by using different analytical processes. Therefore, compared

results were examined and shared to answer the research questions.

In terms of years of experience, it was seen that most educators in this study had more
than 8 years of experience. The likely reason being that data was collected from
Ankara, Istanbul, and Izmir, being large cities, where competition for places in public-
preschools means that educators usually gain experience elsewhere. Furthermore, less

than one third of the 382 study participants work in private preschools.
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When the education level of in-service early childhood educators was examined, most
had completed an undergraduate degree, while some had a master’s degree or an
associate degree. Additionally, educators were asked whether they attended any
courses on 21st-century skills and technology usage in education. When the ratio of
answers to these questions ("Yes" or "No") was examined, most educators reported
that they did not attend any training on 21st-century skills or technology usage in
education. On the other hand, the number of educators who reported attendance in
technology-related training was higher than the number of educators who reported

attendance in 21st-century skills-related training.

When attended technology-related courses were examined in detail, it was seen that
educators generally reported that they attended courses about basic technological
knowledge (57.34 %), while a few stated courses about digital awareness (9.79 %).
Therefore, it can be concluded that although the number of educators who reported
that they attended technology-related training was higher than the number of educators
who reported that they attended 21st-century skills-related training, few of them
attended advanced-level technology-related training. From this finding, it can be
concluded that in-service educators need more advanced level technology-related
courses since courses on technology usage in education can make a difference in the
TPACK level of educators, as highlighted by some previous studies. To illustrate,
Kose (2012) conducted research to enhance the TPACK level of in-service primary
school teachers by designing and applying in-service training as a single-group pretest-
posttest experimental study. The results showed that the TPACK level of teachers
increased after the training. However, the researcher remarked that every usage of
technology in education does not mean the integration of technology into education.
For this reason, the content and quality of the training are critical to support teachers
correctly. Similarly, Tanak (2018) aimed to search whether a TPACK-based course
influenced the TPACK of 15 pre-service science teachers. The TPACK-based course
was designed using the TPACK framework to enhance the TPACK of pre-service
science teachers. After this course, apparent differences between pre-service teachers’
previous and current TK, TPK, TCK, and TPACK were observed.
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Additionally, when attended 21st-century skills-related courses were examined in
detail, the teachers mention they received training on Learning and Innovation Skills
(37.34 %), followed by Information, Media and Technology Skills (31.65 %) and Life
and Career Skills (31.01 %). This finding supports the statement of Trilling and Fadel
(2009), who pointed out that Learning and Innovation Skills are the most common
21st-century skills than other skills.

In addition to the results of the demographic information form, the general results of
the scales were investigated. The examination of total scores and the scores of sub-
groups of both the 21st-Century Skills Scale and TPACK revealed that most early
childhood educators had a quite positive view of their 21st-century skills and
Technological Pedagogical Content Knowledge (TPACK). Therefore, they evaluated
their skills and knowledge as high.

Similar to the finding on educators’ 21st-century skills in the current study, Egmir and
Cengelci (2020) pointed out that not only early childhood educators but also 308
teachers working in early childhood education, primary, middle and high school in
Afyonkarahisar evaluated their own 21st-century teaching skills highly as well. Also,
the researchers noticed that early childhood educators considered their 21st-century
teaching skills to be higher than teachers in other education levels. In conclusion, it

appears that educators have a tendency to evaluate their 21st-century skills higher.

Similar to the finding on educators’ TPACK level in the current study, Ozdurak Singin
and Gokbulut’s (2020) analysis of the techno-pedagogic competencies of preschool
educators found that early childhood educators have high levels of techno-pedagogical
competence. Besides, Sancar-Tokmak et al. (2013) revealed that pre-service early
childhood educators had a high self-confidence on TPACK. Furthermore, Cacho
(2014) remarked that pre-service primary school teachers evaluated their TPACK at a
good level, while Cemaloglu et al. (2019) stated that the perception of the vocational
high school teachers on their 21st-century skills was at a high level. Additionally,
Sumba-Nacipucha, et al. (2021) used the TPACK framework to review college
educators’ skills and knowledge following the covid pandemic and found they had a

high TPACK level, including TK and TPK specifically. Destiani and Purnawarman
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(2020) measured the TPACK level of in-service English teachers and found that more
than half of the participants had high TPACK levels, while others had average or low
TPACK levels. Thus, when all these findings were considered, it may be concluded
that pre-service and in-service educators are inclined to consider their TPACK at a

high level.

5.1.2. Discussions on Findings Regarding 21st-Century Skills of In-service Early
Childhood Educators

The study findings regarding the first research question helped us to examine the 21st-
century skills of in-service educators regarding their age, years of experience,
education level, and training attendance on 21st-century skills. The details are

discussed below.

In order to determine if age was a factor, participants were divided into three age
groups (Group 1: <30, Group 2: 31-40, Group 3: 41>). Although there were no
significant differences between groups in this study, the examination of results showed
that the mean of the younger early childhood educators (M=183.91) was almost similar
to the mean of the educators between 31 and 40 (M=184.30). However, the mean of
the total 21st-century skills of the older educators (M=180.68) was slightly lower than
the means of educators younger than 41. Its reason may be that younger educators had
more up-to-date knowledge and skills since they had graduated recently and were
supported by in-service training. In comparison, older educators may have had less
opportunity to improve themselves. According to Ginting and Linarsih (2022), the
development of teachers is an ongoing progress, and educators need to adapt to
constant changes and have a tendency to self-improvement. Their development should
include professional knowledge, skills, and technological abilities. Therefore, this
finding revealed the importance of professional development programs to provide

needed support constantly.

When the literature was examined, a similar result was found about a sub-skill of
Learning and Innovation Skills. Coban and Inan (2020) researched in-service early

childhood educators’ creativity levels based on self-assessment and differences in their
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creativity regarding the age of the educators. Quantitative data collected from 85 in-
service early childhood educators demonstrated that a significant difference could not
be found regarding the age of the educators. Elsewhere, Egmir and Cengelci (2020)
pointed out that early childhood education has a flexible and versatile curriculum, so
the characteristics of this department could lead in-service early childhood educators
to have a relatively high and close level of 21st-century skills through all ages.

Similar to age groups, no significant difference was found in the total 21st-century
skills scores based on the years of experience of early childhood educators.
Participants were divided into three groups according to their years of experience
(Group 1: 0-3, Group 2: 4-7, and Group 3: 8+). Comparisons among them represented
that even though it was not statistically significant, there was a slight difference. The
mean of 21st-century skills of educators who had less experience (M=181.94) was
lower than the mean of the educators who had experience between 4 and 7 years
(M=184.51) and the mean of the educators who had more than 8 years experience
(M=183.18). These results suggest that new teachers may rate their 21st-century skills
at a lower level than colleagues who have undertaken significant professional
development already.

Similar to the current study’s finding, some previous research supported the idea that
the 21st-century skills of educators did not vary by year of experience. Coban and Inan
(2020) looked at in-service early childhood educators’ creativity (a sub-skill of
Learning and Innovation Skills) levels based on self-assessment and differences in
their creativity regarding years of experience. Quantitative data which were collected
from 85 in-service early childhood educators showed that significant differences could
not be found regarding years of experience. Besides, Cemaloglu et al. (2019) stated
that the perception of vocational high school teachers on their 21st-century skills did
not vary according to experience. On the other hand, Egmir and Cengelci (2020) found
the opposite in a study conducted with 308 teachers in Afyonkarahisar. Therefore,
having both significant and insignificant results in various studies indicate that
differences in teachers’ 21st-century skills based on years of experience may depend

on other variables such as the location and education.
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Apart from the comparisons of participants’ 21st-century skills in terms of age, and
years of experience, their 21st-century skills were also compared regarding their
education level. In line with comparisons of different education levels, no statistically
significant difference was found in the total score for 21st-century skills. However, it
was seen that educators with an associate degree (M=187.75) had the highest 21st-
century skills scores, followed by those with a master’s degree (M=184.79). Educators
with an undergraduate degree scored lowest (M=182.28). Educators with master’s
degree (M=184.79) had a higher score than educators with an undergraduate degree
(M=182.28), which was the expected result since master degree students are taking
more advance courses during their educational life like research methods course,
although the difference was not statistically significant. However, the reason for
having the highest 21st-century skills score of the educators with an associate degree
can be examined in detail to understand whether the quality and content of the courses
taken in the associate degree are better in terms of supporting 21st-century skills.

In the current study, a significant difference could not be found regarding the education
level of in-service educators except for slight differences between groups. Also, a
previous study supported this finding. Cemaloglu et al. (2019) worked with vocational
high school teachers to examine their 21st-century skills. The researchers found that
the 21st-century skills of vocational high school teachers did not differ according to

their education level.

Even though all comparisons regarding early childhood educators’ age, years of
experience, and education level represented that there were no statistically significant
differences, it was revealed that there was a significant difference in 21st-century skills
scores of educators who did not attend any training about 21st-century skills (M=
181.365) and educators who took training about 21st-century skills (M= 187.047). As
expected, educators who participated in training on 21st-century skills had higher
scores. It was demonstrated that taken courses related to Learning and Innovation
Skills (37.34 %), Information, Media and Technology Skills (31.65 %), and Life and
Career Skills (31.01 %) were effective in creating a difference in early childhood
educators’ 21st-century skills. Although most of the courses were to increase
educational knowledge of educators for providing a quality education for children, like
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STEM education, Lego education, Fatih project, storytelling, and drama; there were a
few stated courses that were designed directly for educators’ personal enhancement,
such as sign language course, cultural sensitivity, and reflective thinking. Thus, it
represented that both courses designed for personal and academic development of

educators helped them to enhance their 21st-century skills.

Moreover, previous studies supported this finding. To illustrate, Cigerci (2020)
investigated how digital storytelling influences the 21st-century skills of pre-service
primary school educators. The researcher conducted a pre-test, and after pre-service
primary school educators prepared and used digital storytelling, a post-test was applied
to pre-service educators. When the results of tests were compared, the post-test scores
of pre-service educators were higher than their pre-test scores. Ghani et al. (2020)
conducted a study to test pre-service early childhood educators’ ability development
to be multimedia program builders by providing two different workshops. The study
findings represented that pre-service early childhood educators were capable of
creating multimedia programs and using their creativity and critical thinking skills if
the opportunity was given. Akcanca (2020) investigated pre-service early childhood
educators’ attitudes respecting Problem-Based Learning (PBL), and how STEM
Education affected the prediction of their mastery perception of the 21st-century skills.
The results showed that 20 percent of mastery perception of 21st-century skills could
be explained by pre-service educators’ attitudes about PBL and STEM Education.
Moreover, the researcher recommended that both pre-service and in-service educators
could be engaged with various and innovative educational approaches which focus on
the development of 21st-century skills. Therefore, it can be referred that if effective
professional development programs are provided for pre-service or in-service
educators to improve their skills, it can lead them to have better 21st-century skills and
also these educators can provide more quality education for their students.

5.1.3. Discussions on Findings Regarding TPACK Level of In-service Early
Childhood Educators

The study findings regarding the second research question helped us to examine the

change in TPACK level of in-service early childhood educators regarding their age,
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years of experience, education level, and training attendance on technology usage in
education. The findings are discussed in detail below.

When the influence of various age groups on the total TPACK score of early childhood
educators was investigated, no statistically significant difference was seen in the total
TPACK score of educators regarding different age groups. However, on post-hoc
examination, a significant difference existed between the mean of the younger early
childhood educators (M=230.96) and the older ones (M=221.15), with the mean aged
between 31 and 40 (M=227.42). This finding represented that early childhood
educators’ total TPACK score decreased with age. This situation can have a couple of
explanations. Creighton (2018) stated that individuals born before 1980 are digital
immigrants and those older than the age of 41 might not be as familiar with technology
as younger educators. Thus, it may lead them to have lower TPACK scores in this
study. Another explanation can be about in-service training. They might not have
enough training to up-to-date their knowledge. For that reason, other reasons behind

this situation need to be searched.

A previous study supported the significant difference in age groups only for
technological Knowledge (TK). Lavidas et al. (2021) investigated 147 Greek in-
service early childhood educators’ self-perception related to TPACK. They discovered
that younger educators perceived their TK higher than older ones and mention this
might be related to them having participated in pre-service or in-service ICT courses.
On the other hand, some other previous studies carried out with pre-service and in-
service educators from different areas defended the similar point with the present study
by remarking that age groups did not lead to statistically significant results. For
example, Koh et al. (2010) investigated the TPACK of pre-service elementary and
secondary school teachers in Singapore. They noticed that pre-service educators’
perception of their TPACK did not change according to age. Moreover, Schmid et al.
(2020) also found no distinction by age in the self-evaluation of TPACK among 173
pre-service upper secondary school teachers. Lin, et al. (2012) carried out research to
investigate what the perceptions of science teachers were about TPACK. They too
found there were no differences according to age. Besides, Li et al. (2021) carried out
a study in which the TPACK level of college teachers at Zhejiang University was

113



examined during the Covid 19 Pandemic. The analysis indicated that any factors of
TPACK did not differ regarding the age of teachers. As a result, even though it was
expected to find some distinctions in the TPACK score of in-service teachers, other
variables such as education level, branch, years of experience and courses taken can

produce differences in teachers’ TPACK according to age.

In this study with in-service early years educators, no statistically significant
difference in the total TPACK scores was seen in terms of their years of experience.
Participants were divided into three groups according to their years of experience
(Group 1: 0-3, Group 2: 4-7, and Group 3: 8+) for the investigation. Despite not
producing a statistically significant difference, it was noticed that the total TPACK
score reduced with increasing years of experience. Less experienced educators
(M=231.15) had the highest TPACK score, followed respectively by those with
between 4 and 7 (M=228.90) and more than 8 (M=225.61) years experience. It might
be inferred that less experienced educators had up-to-date knowledge to evaluate their
total TPACK score higher because they were newly graduated educators and had

experienced a more technology-involved education life.

Previous research has not produced a consensus as to whether length of experience
produces differences in the TPACK level of early childhood educators. Liang et al.
(2013) conducted a study with 366 in-service preschool educators in Taiwan to
investigate their TPACK. The study results indicated that more experienced preschool
educators could be more resistant to technology usage in the educational process than
others. This previous study found a different result than the current research finding
by pointing out that working experience affected educators’ TPACK levels by creating
statistically significant differences. However, it also helped us to see the possible
reason for the slight decrease in TPACK level with years of experience in the study,
which might be related to the resistance of experienced educators to technology usage

in education.

On the other hand, there were some previous studies that supported the finding of the
current study. Ozdurak Singin and Gokbulut (2020) conducted a study with 1,169 early
childhood educators in Ankara to detect the techno-pedagogic competencies of
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preschool educators. As a result of this study, the researchers found that early
childhood educators’ techno-pedagogical competencies did not rely on their
professional seniority. Besides, Lin, et al. (2012) carried out research to investigate
what the perceptions of science teachers were about TPACK. They found no
differences between TPACK perception of teachers according to age. In conclusion,
having both opponent and supportive studies can be an indicator of taken pre-service
and in-service training impact whether the years of experience of educators led to a

significant difference in TPACK or not.

When the impact of the educators’ education level on their total TPACK level was
explored, it was seen that there was not any statistically significant difference in the
total TPACK score of educators regarding their education level. Participants were
divided into three groups in accordance with their education level (Group 1: Associate
Degree, Group 2: Undergraduate, and Group 3: Master). Although the difference was
not statistically significant, educators with an associate degree (M=231.43) and
educators with a master’s degree (M=231.13) had almost similar scores, and they had
higher scores than educators with an undergraduate degree (M=225.52). Educators
with master’s degree (M=231.13) had a higher score than educators with an
undergraduate degree (M=225.52), which might be an expected result since master
degree students are taking more advance course during their education like research
methods course, although the difference was not statistically significant. Nevertheless,
the reason for educators with an associate degree having high TPACK scores of can
be studied in detail to understand whether the quality and content of the courses taken

are better in terms of supporting TPACK.

Likewise, Ozdurak Smgin and Gokbulut (2020) conducted a study with 1,169 early
childhood educators in Ankara to detect the techno-pedagogic competencies of
preschool educators. As a result of this study, the researchers found that early
childhood educators’ techno-pedagogical competencies did not rely on their education
level. On the contrary, Liang et al. (2013) conducted a study with 366 in-service
preschool educators in Taiwan to investigate their TPACK. They found a positive
relationship between the educational qualification of educators and their tendency to
have knowledge related to technology integration into education. These findings
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indicate that the effect of the education level may change according to other
independent variables, like the number of the participants or the country of the study.
In addition to comparisons of the TPACK level of early childhood educators regarding
their age, years of experience, and education level, the total TPACK score of educators
was compared regarding attendance on any training course on technology usage in
education. No significant difference was seen in the TPACK score of educators who
did not attend any training about technology usage (M= 225.61) and educators who
took training about technology usage (M= 228.61). Even though a significant
difference was expected by looking at previous studies, there was only a slight change
between means. This meant that taking courses on technology usage in education may
not be enough to cause a significant difference in the total TPACK score of educators
because increasing the TPACK level is more complicated than just taking courses on
basic technological knowledge (57.34 %) or distance learning (20.98 %). As Ginting
and Linarsih (2022) remarked, the findings presented that development of TPACK of
educators needs to be supported with practice on integration of sub-groups of TPACK

and ongoing development.

On this issue, Luo et al. (2020) pointed out that pre-service early childhood educators
had positive attitudes towards technology usage. However, they did not use technology
in the teaching settings frequently. The researchers suggested that pre-service
educators are supported to improve their self-confidence in technology usage.
Moreover, Lavidas et al. (2021) investigated 147 Greek in-service early childhood
educators’ self-perception related to TPACK. They noticed that educators who took
training related to technology integration improved their knowledge and abilities about
TK and all interrelated factors. Besides, Oakley (2020) carried out research to examine
the point of view of 67 pre-service teachers from the Primary and Early Childhood
Department about using digital storybooks. The findings represented that pre-service
teachers believe that creating digital storybooks and utilizing them in the teaching
process is beneficial for improving their TPACK. Furthermore, Kildan and Incikabi
(2015) researched how preparing digital stories influence the self-perception of the
pre-service early childhood educators about TPACK. The study findings revealed that
preparing digital stories enhanced the TPACK of pre-service educators. Additionally,
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it was seen that their focus changed from TPK, TCK, and PCK to TPACK after the
study.

Similar to other previous studies, Tanak (2018) looked at whether a TPACK-based
course influenced the TPACK of 15 pre-service science teachers. The course was
designed using the TPACK framework to enhance the TPACK of pre-service science
teachers. After this course, apparent differences between pre-service teachers’
previous and current TK, TPK, TCK, and TPACK were observed. Moreover, Kdse
(2012) carried out research to enhance the TPACK level of in-service primary school
teachers by conducting in-service training as a single-group pretest-posttest
experimental study. The result of the study showed that the TPACK level of teachers
increased after the training. Also, while they did not have enough knowledge about
technology integration before the training, they gained experience in integrating
technology into education. By attending the training, they noticed that only using
technology in education did not mean incorporating technology into education. All
these results represented that not only attending technology-related training is
important, but also the quality and content of the course are crucial for enhancing
educators’ TPACK level.

5.1.4. Discussions on Findings Regarding the Relationship between 21st-
Century Skills and TPACK Level of In-service Early Childhood
Educators

The study findings regarding the third research question helped us to examine the
relationship between sub-factors of 21st-century skills (Learning and Innovation
Skills; Life and Career Skills; and Information, Media and Technology Skills) and the
total TPACK score of in-service early childhood educators. This study provided
information about the relationship between 21st-century skills and Technological
pedagogical content knowledge (TPACK). Some studies imply that there is some form
of relation between them. Valtonen et al. (2017) and Mtebe and Raphael (2018)
focused on 21st-century skills by combining them with TPACK and pointing out that
educators should learn how to integrate 21st-century skills into TPACK because ICT

can support children to gain 21st-century skills, and the pedagogical component of
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TPACK is connected with 21st-century skills. Moreover, WEF (2015) stated that
educational technologies might be an excellent helper to support children in gaining
21st-century skills. Moreover, Yilmaz (2020) carried out a study to investigate how
technology integration influenced the multidimensional 21st-century skills of 144 pre-
service educators in early childhood education, elementary school education, and
science education. The research was conducted in three stages. The study findings
represented that integrating technology made a positive change from the first phase to
the third phase of the study in pre-service educators’ multidimensional 21st-century

skills, critical thinking, creativity, and academic achievements.

On the contrary, these studies did not indicate how the various 21st-century skills of
educators and TPACK are connected. However, the current study helps us to see their
relationship clearly. The study findings proved that there was a large positive
correlation between the total 21st-century skills and the total TPACK (rho=.753,
N=382). The high total 21st-century skills were associated with the high total TPACK
score. The total 21st-century skills helped explain nearly 56.70 % of the variance in
the total TPACK score of early childhood educators. Additionally, the correlation
between the sub-factors of 21st-century skills (Learning and Innovation Skills; Life
and Career Skills; and Information, Media and Technology Skills) and TPACK was

examined in detail in this research.

The study findings represented that there was a strong positive correlation between the
Learning and Innovation Skills and the total TPACK score (rho=.654, N=382). The
high level of the Learning and Innovation Skills of in-service educators was associated
with the high total TPACK score. The score of the Learning and Innovation Skills
helped explain nearly 42.77 % of the variance in the total TPACK score of early
childhood educators. Learning and Innovation Skills are the most frequently referred
to among other 21st-century skills. They help people keep up with their complicated
life in the 21st century, like learning to learn, creativity and invention, critical thinking
and problem-solving skills, and communication and collaboration skills (Trilling and
Fadel, 2009; BattelleForKids, 2019a; BattelleForKids, 2019b). This high correlation
means that if educators’ Learning and Innovation Skills are supported, this can make
a contribution to increase of their TPACK, or in reverse, if their TPACK is supported,
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this can make a contribution to the improvement of their Learning and Innovation
Skills.

Although there were no directly related previous studies on this topic, some studies
supported this point. To illustrate, Y1lmaz (2020) carried out a study to investigate how
technology integration influenced the multidimensional 21st-century skills of 144 pre-
service educators in early childhood education, elementary school education, and
science education. The research found that integrating technology positively changed
pre-service educators’ multidimensional 21st-century skills, critical thinking, and
creativity. Moreover, Hung and Sitthiworachart (2020) conducted a study with 89 in-
service educators from various departments to explore educators’ points of view about
creativity and its relation to technology. They declared that educators believed that
technology might be a good supporter of children’s creativity even though it is not
compulsory to be creative. Besides, Akgiil and Sahin-Izmirli (2021) carried out a study
with 262 preservice educators on the association between their critical thinking and
ICT-decoding skills, which was about understanding an ICT experience based on past
experiences. Thus, they found a moderate and positive relationship between them. All
in all, these previous studies might support the current research by indicating a mutual
relationship because if educators are encouraged to improve their TPACK, it can

develop their Learning and Innovation Skills.

Besides, there was a strong positive correlation between the Life and Career Skills and
the total TPACK score (rho=.641, N=382). The high level of Life and Career Skills
was associated with the high total TPACK score. Scores for the Life and Career Skill
helped explain nearly 41.09 % of the variance in the total TPACK score of early
childhood educators. Life and Career Skills are required for people to adapt to their
work and social environment. They contain self-management skills, leadership, social
and cross-cultural skills, flexibility, liability, adaptability, and also being innovative
and productive (Trilling and Fadel, 2009; BattelleForKids, 2019a; BattelleForKids,
2019b). If educators’ Life and Career Skills are supported, this support can make a
contribution to the enhancement of their TPACK level, or the other way around, if
their TPACK is supported, this can make a contribution to the enhancement of their
Life and Career Skills.
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There were some previous studies that supported this point, although there were no
directly related studies on this topic. Kiraz (2021) examined 143 school
administrators’ ICT usage self-efficacy, management skills, and transformational
leadership behaviors. According to simple linear regression analysis, the researcher
found that ICT usage self-efficacy was an important predictor of transformational
leadership behaviors. Moreover, Chen and Jang (2019) investigated the correlation
between TPACK and Self-Regulation (SR) (a sub-skills of Life and Career Skills) of
in-service educators who worked in a secondary school as science educators. Self-
Regulation consisted of ICT, monitoring and controlling capability (MC/CC),
planning capability (PC), and reflecting capability (RC). The correlation result
demonstrated that the components of TPACK and SR had a positive correlation. Thus,
RC and MC/CC had a higher association with CK and PCK. These findings might
support the current research because if educators are encouraged to improve their
TPACK, it can develop their Life and Career Skills.

Finally, the study findings revealed a high positive correlation between the
Information, Media and Technology Skills and the total TPACK score (r=.694,
N=382). The high level of the Information, Media and Technology Skills were
associated with the high total TPACK score. Scores for the Information, Media and
Technology Skills helped explain nearly 48.16% of the variance in the total TPACK
score of early childhood educators. Information, Media, and Technology Skills contain
information literacy, which is about reaching, assessing, using, and operating
information appropriately and efficiently; media literacy, which is related to analyzing
written or visual messages correctly and creating media tools; and ICT literacy, which
is regarding using digital/ technological tools effectively and ethically to research,
access, organize, communicate and evaluate (Trilling and Fadel, 2009;
BattelleForKids, 2019a; BattelleForKids, 2019b). This high correlation means that
when educators are encouraged to improve their Information, Media and Technology
Skills, it can make a contribution to the improvement of their TPACK level.
Reciprocally, if their TPACK is supported, this can make a contribution to the
advancement of their Information, Media and Technology Skills.
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To illustrate, Mtebe and Raphael (2018) focused on 21st-century skills by adapting
TPACK to support educators. They pointed out that technology usage can support
children in gaining 21st-century skills. Additionally, Liesa-Oras et al. (2020)
examined the points of view of 345 professors from various departments in a university
of Spain about using the Information and Communication Technologies (ICTs) to
make a contribution to the improvement of students’ 21st-century skills. It was found
that university professors were aware of the significance of ICTs usage and took the
positive impact of ICTs usage on the development of 21st-century skills into
consideration. Therefore, the researchers emphasized the importance of preparing
appropriate lessons for a technological learning culture to encourage students to be
ready for the 21st-century. Besides, Sherouk and Raad (2020) carried out a study to
see how educator educators in universities think and behave when they encountered
six of the usual learning problems, especially in e-learning during the Covid 19
pandemic, since thinking and behaving successfully in unforeseen and complex
conditions is one of the 21st-century skills. At the end of the study, it was stated that
ICT could positively affect students’ learning process if their educators have advanced
digital literacy and know how to combine ICT with educational content. For this
reason, the researchers recommended that teacher educators should be supported to

enhance their 21st-century skills.

When all these findings were taken into consideration, it can be expressed that
encouraging in-service early childhood educators to develop their 21st-century skills
in one sub-factor or as a whole will help them to increase their TPACK level. By
examining which sub-factors explain the variance in TPACK more, it was recognized
that enhancement of Information, Media and Technology Skills (48.16 %), Learning
and Innovation Skills (42.77 %) and then Life and Career Skills (41.09 %) could help
educators to increase their TPACK level. Therefore, if educators’ 21st-Century Skills
(56.70 %) are supported, it can help them increase their TPACK level. The other way
around, if educators’ TPACK level is supported via various training or any other

activities, their 21st-century skills can be improved at different levels.

Both 21st-century skills and the TPACK of educators are important for supporting the
readiness of children to cope with complex life situations in the future (AACTE &
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P21, 2010; Valtonen et al., 2017; Mtebe & Raphael, 2018). After the connection
between them was seen with the current research, they should be supported by
benefitting from the correlation between them so that early childhood educators can
be more competent individuals to help their students be prepared for the complex needs
of the 21° Century.

5.2. Implications

The current study contributes to our understanding of the educational improvement of
educators' skills and knowledge, specifically early childhood educators because it was
a preliminary study to investigate in-service early childhood educators’ 21st-century
skills regarding various mostly demographic, independent variables. Educators’ skills
are essential for the development of the educational system since educators’
capabilities are highly influential in the preparation of their students for the complex
world and the unknown future (WEF, 2016; Shafie, Majid & Ismail, 2019) by being
leaders in educational changes (Lee & Reigeluth, 1994). In line with the findings of
the present study, three significant contributions of the study are defined in this part.
These implications are expected to guide future studies to explore educators’ 21st-

century skills and TPACK profoundly.

First of all, this study could guide future studies about whether they should investigate
educators’ skills based on different variables or not. When the literature was examined,
it was realized that there are few previous studies on this topic. Therefore, this study
provided information about how in-service early childhood educators evaluated their
own 21st-century skills and the 21st-century skills of educators regarding their age,
years of experience, education level, and attendance of training on 21st-century skills
as a preliminary study. The findings indicated that most educators believed that their
21st-century skills were close to the highest level. Additionally, it was seen that there
was not a statistically significant difference in their scores in terms of age, years of
experience, and education level. The only statistically significant difference was
detected between educators who attended training on 21st-century skills and educators
who did not. Therefore, this study can help other researchers to focus on only training

related variables in their studies.
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Additionally, detailed information about 21st-century skills of in-service early
childhood educators was collected via the 21st-Century Skills Scale, which was
created by Anagiin et al. (2016) for pre-service educators. That scale was adapted to
in-service early childhood educators by the researcher of this study. That is another
contribution of the present study to the literature. When the literature was investigated,
it was recognized that there was not an appropriate scale to measure the 21st-century
skills of in-service educators. Most of the researchers used the 21st-Century Skills
Scale, which was developed for pre-service educators without testing whether it is
suitable for in-service educators or not. In this study, it was realized that the original
format of the scale was not totally appropriate for in-service early childhood educators.
Thus, one item was omitted from the scale and another item was amended. In other
studies, the original scale or the adapted scale in the current study can be tested with
in-service educators from other departments for their validity and reliability before

collecting data for the main research.

Secondly, this study could guide future studies about whether they should investigate
early childhood educators’ TPACK based on different variables or not. When the
literature was examined, it was realized that there are not many studies conducted with
in-service early childhood educators on this topic. Therefore, this study provided
information about how in-service early childhood educators evaluated their own
TPACK level and the TPACK of educators regarding their age, years of experience,
education level, and attendance of training on technology usage in education as a
preliminary study. The findings indicated that most educators believed their TPACK
was close to the highest level. Additionally, it was seen that there was not a statistically
significant difference in scores in terms of different age groups, years of experience,
education level, and training attendance. Therefore, this study can help other
researchers to focus on content and quality of the TPACK-related training in their
studies since this study result indicated that not only training attendance but also other

factors related to training are important.

Finally, this study provided an investigation, especially about whether there is any
relationship between the sub-factors (Learning and Innovation Skills; Information,
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Media and Technology Skills; and Life and Career Skills) of 21st-century skills and
TPACK of in-service early childhood educators. It was seen that all sub-factors of the

21st-century skills had a large positive correlation with TPACK.

Both the 21st-century skills and the TPACK of educators are crucial for preparing
children to cope with complex life situations in the future (AACTE & P21, 2010;
Valtonen et al., 2017; Mtebe & Raphael, 2018). Nevertheless, before this study, a
handful of studies implied a kind of relationship exists between 21st-century skills and
Technological pedagogical content knowledge (TPACK). Besides, the relationship
between TPACK and Technology Skills was generally highlighted in the previous
studies (Ferrari, Punie & Redecker, 2012; Karakoyun & Lindberg, 2020) as if
technology skills are the only essential one among the whole 21st-century skills. After
the current study, the correlation between them was seen clearly. For this reason, this
study is of special significance to early childhood education and relevant to all
educational contexts. As Smith, Burrow, Fite, and Guerra (2016) said, supporting
educators enables them to develop children by using the skills and knowledge they

have learned and developed in the classroom.

5.3. Recommendations for Future Research

The present study explored early childhood educators’ 21st-century skills, TPACK,
and their association. By taking the study’s findings into consideration, some

recommendations are offered for future research in this section.

The findings indicated that most early childhood educators believed that their 21st-
century skills were close to the highest level. However, it was based on self-
assessment. That is why qualitative studies can be conducted, like observing educators
during school time or during an event that will be designed for educators to use their

21st-century skills in future studies.

Moreover, a statistically significant difference was detected between educators who
attended training on 21st-century skills and educators who did not participate in any.

Although this was an expected result, it was based on only quantitative data. Thus, an
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experimental study can be applied to in-service early childhood educators by
conducting pre-test, training, and post-test.

Besides, the 21st-Century Skills Scale, created by Anagiin et al. (2016) for pre-service
educators, was adapted to in-service early childhood educators in this study because
an appropriate scale to measure the 21st-century skills of in-service early childhood
educators was not found. Even though the validity and reliability of the adapted scale
were checked, further studies can be conducted for the validity and reliability of the
scale with different in-service early childhood educators. Also, similar adaptations can

be made for in-service educators from other departments in future studies.

If the aim of education is to have 21st-century learners, educators’ 21st-century skills
and their applications in the classroom should be focused on as an initial step.
Therefore, as Kim, Raza, and Seidman (2019) and Haviz et al. (2020) suggested,
suitable curriculums, methods and quality teaching activities can be created. Then,

their effects on educators’ 21st-century skills can be examined.

Like 21st-century skills, most early childhood educators evaluated their TPACK as
close to the highest level. However, this assessment was based on self-evaluation. That
is why qualitative studies can be conducted, like an observation of educators and
examination of the curriculum in detail. For example, Schmid, Brianza and Petko
(2020) researched whether there is any correlation between self-evaluation of TPACK
and integration of technology in the lesson plans of pre-service upper secondary school
teachers. Similar studies can be conducted with in-service early childhood educators.
Additionally, the finding of the present study indicated that no statistically significant
difference in TPACK level of educators was detected for any independent variable.
Because this result is based on only teachers’ self-assessment, qualitative research can
be applied to in-service early childhood educators. Experimental studies can be
implemented by conducting pre-test, training and post-test after appropriate TPACK-

based training is offered to in-service educators.

Masoumi (2020) detected that there are no mandatory courses specifically related to
technology usage in the early years. This situation represents that the TPACK of both

125



pre-service educators, in-service educators and teacher educators should be supported,
and their knowledge should be increased about technology usage in education during
the early years. For this reason, curriculum development studies can be carried out for
in-service early childhood educators by using the TPACK framework. Moreover,
suggestion of Luo et al. (2020) can be taken into consideration and teacher preparation
programs can be improved, and more opportunities can be offered to pre-service

educators to practice field-based technology usage before they become an educator.

This study was also conducted to explore the relationship between the sub-factors of
21st-century skills and the total TPACK score of in-service early childhood educators.
This relationship can be examined in other departments. Besides, the association of
each sub-factor of 21st-century skills with each sub-factor of TPACK can be discussed
in future studies as well. Moreover, this study can inspire people to focus on this
connection in future research studies for creating different scales for better integration
of educators’ 21st-century skills and TPACK.

As Hannaway and Steyn (2016) suggested, there should be a teacher training program
to improve educators’ pedagogical and technological abilities and 2 1st-century skills.
However, Kaya and Yilayaz (2013), Bozkurt (2020), Bayrak and Bayrak (2021) and
Teo et al. (2021) pointed out that content of pre-service and in-service training
programs is not sufficient for educators. By considering these, educators’ professional
development programs can be directed according to their connection in further studies
to support educators’ 21st-century skills and TPACK at the same time. Therefore, they

can encourage children better to adapt to the needs of the complex world.
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katilimiyla yapilmasi planlanan uygulamanmin covid-19 tedbirlerine uyulmas: ve denetimi il/ilce milli
egitim miidiirliikleri ve okul/kurum idaresinde olmak iizere, kurum faaliyetlerini aksatmadan, gonillilik
esasina gore; onayl bir 6rnegi Bakanligimizda muhafaza edilen ve uygulama sirasinda da miihiirli ve
imzali 6rmekten ¢ogaltilan, veri toplama araglarmm https://forms.gle/rol17ithiYAgidX2u8 adresinden
online olarak uygulanmasina ilgi (b) Genelge dogrultusunda izin verilmigtir.
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B. ORIJINAL SCALES

Demografik Bilgi Formu

1) Liitfen cinsiyetinizi belirtiniz.

Kadin/Erkek

2) Liitfen yasiniz1 belirtiniz.
30 yas ve alt1
31-40 yas
41 yas ve lizeri

3) Deneyim yiliniz nedir?
0-3 y1l
4-7 yil
8+ y1l

4) Litfen egitim seviyenizi belirtiniz.
Lise
On lisans
Lisans
Yiiksek Lisans
Doktora

5) Teknolojinin egitimde kullanilmasi konusunda size yardimci oldugunu
diisiindiigliniiz dersler/ hizmet i¢i egitimler aldiniz m1?

Evet/Hay1r
e Bunlar neler? Lutfen belirtiniz....

6) 21. yiizyil becerilerini kazanma konusunda size yardimei oldugunu
diisiindiigiiniiz dersler/ hizmet i¢i egitimler aldiniz m1?

Evet/Hay1r

e Bunlar neler? Litfen belirtiniz....
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21. YUZYIL BECERILERI OZYETERLIK

=
LERI 0 c :
ALGISI OLCEGI < s
€ c N
RlE|ls| £ | k&
[ N © %
PIE| &2 |E
Ogrenme ve Yenilenme Becerileri
1 | Karsilastigim sorunlarin ¢6ziimiine yonelik 5 4 3 2 1
0zgiin fikirler geligtiririm.
2 | Yasamimda 6zgiin fikirler olugturmak icin 5 4 3 2 1
farkli diigiinme tekniklerini (beyin firtinast, alti
sapkal1 diisiinme) kullanirim.
3 | Bir problemi sonuca ulastirmak i¢in farkl 5 4 3 2 1
¢Oziim yollar1 denerim.
4 | Biitiin- parca arasinda aligilmigin disinda 5 4 3 2 1
iligkiler kurarim.
5 | Problemlerin ¢6ziimii i¢in hayal glicimii 5 4 3 2 1
kullanirim.
6 | Yeni fikirleri analiz ederek degerlendiririm. 5 4 3 2
7 | Bir konuya iligkin diistincelerin farkl 5 4 3 2
boyutlarini anlamaya ¢aligirim.
8 | Problemi ¢ozerken farkli bakis agilarini 5 4 3 2 1
belirlemek icin sorular sorarim.
9 | Problemlere ¢6ziim iiretmek i¢in sabirli bir 5 4 3 2 1
bicimde c¢aligirim.
10 | Bir iddiay1 sorgulayarak goriisiin dayandigi 5 4 3 2 1
temel dayanaklari arastiririm.
11 | Karsilastigim problemleri ¢6zmek i¢in akil 5 4 3 2 1
yiiriitme yollarini kullanirim
12 | Problemlerin ¢éziimiinde biitiin-parga 5 4 3 2 1
arasindaki iligkileri analiz ederim.
13 | Farkli bakis a¢ilarini degerlendiririm. 5 4 3 2 1
14 | Bilgi ve argiimanlar arasinda iligkiler kurarak 5 4 3 2 1
sentezlerim.
15 | Sonuglara bilgileri analiz ederek ulagirim. 5 4 3 2 1
16 | Edindigim bilgiyi farkli yollarla (yazili, sozlii 5 4 3 2 1
gibi) digerleriyle paylagirim.
Yasam ve Kariyer Becerileri
17 | Zaman etkili kullanirim. 4 3 2
18 | Yeteneklerimi gelistirmek i¢in girisimde 4 3 2
bulunurum.
19 | Digerlerinin bir konu iizerindeki diisiincelerini 5 4 3 2 1
dinlerim.
20 | Etkili iletisim becerilerine sahibim. 5 4 3 2 1
21 | Grup calismalarinda etkin bir bigimde 5 4 3 2 1
¢alisabilme becerisine sahibim.
22 | Grup iiyeleriyle uyumlu bir bi¢imde ¢alisirim. 5 4 3 2 1
23 | Grup ¢aligmalarinda sorumluluk {istlenirim. 5 4 3 2 1
24 | Grup calismalarinda bireysel katkilara deger 5 4 3 2 1
veririm.
25 | Baskalarinin 6nerilerine dayali olarak 5 4 3 2 1

fikirlerimi degistirme konusunda esnegimdir.
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26

Yasamimdaki farkli rollere (arkadas, vatandas,
ekonomik, giic, aile iiyesi) uyum saglarim.

27

Yeni durumlara uyum saglamada rahat
degilimdir.

28

Elestirilere agigimdir.

29

Sorunlara ¢6ziim iiretmek icin farkli bakis
acilarini onemserim.

30

Ogrenmenin yasam boyu devam eden bir siireg
oldugunu bilirim.

31

Gelecekteki olaylar1 tahmin etmek i¢in gegcmis
deneyimlerinden yararlanirim.

32

Ne zaman konusup ne zaman dinlemem
gerektigini bilirim.

33

Bagkalariyla iletisimimde saygiliyimdir.

34

Farkli kiiltiirlere saygi duyarim.

Bilgi, Medya ve Teknoloji Becerileri

35

Digerleriyle iletisim kurmak i¢in medya ve
teknolojiyi etkin kullanirim.

36

Medyadaki mesajlarin hangi amaglara yonelik
olarak yapilandirildigini bilirim.

37

Medyanin bireylerin diisiincelerini
yonlendirmede etkili oldugunu bilirim.

38

Bilgi edinmede uygun medya araglarini
kullanirim.

39

Farkli medya araclarmi kullanirim.

40

Bilgiye ulagsmada teknolojik araglar1 kullanirim.

41

Bilgiyi analiz ederken teknolojik araglari
kullanirim.

42

Bilgi paylasiminda sosyal aglar1 kullanirim.
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TEKNOLOJIiK PEDAGOJIK ALAN BIiLGiSi OLCEGi
Degerli Katilimci

Bu caligmada alan bilginiz, teknoloji bilginiz ve pedagoji bilginizle ilgili maddeler yer almaktadir.
Sizden beklentimiz her bir maddeyi okuduktan sonra, maddede ifade edilen durumla ilgili katilma
diizeyinizi belirtmenizdir. Sorularin herkes igin gegerli dogru yanitlari bulunmamaktadir. Olgegi
doldururken adiniz sorulmamaktadir. Liitfen ger¢ek durumu belirtir samimi yanitinizi isaretleyiniz.

“Bu oOlgek asagida yazili yazarlar ve kiinyesi verilen ¢alismaya aittir, atif icin asagidaki kiinyeyi
kullaniniz:

Horzum, M. B., Akgiin, O.E., & Oztiirk, E. (2014). The Psychometric Properties of the Technological
Pedagogical Content Knowledge Scale. International Online Journal of Educational Sciences, 6(3), 544-557.”

Asagidaki maddelerde kendinize ne kadar giivendiginizi yan tarafta yer alan maddelerde isaretleyiniz.
Bu maddelerde

“1=Hi¢c katilmiyorum, 2= Katilmiyorum, 3= Kararsizim, 4= Katihyorum ve S5=Tamamen
katiliyyorum olarak degerlendirilmelidir.”

Katilma
Diizeyiniz
112345

Maddeler

1.  Yeni teknolojileri takip ederim.

2. Teknoloji ile ilgili karsilastigim problemleri nasil ¢odzebilecegimi
bilirim.

3. Ihtiya¢c duydugum teknolojileri kullanma konusunda yeterli bilgiye
sahibim.

4. Bilgiye erismek icin gerekli olan teknoloji bilgisine sahibim.

5. Eristigim kaynaklardaki bilgileri kullanmak i¢in gerekli teknoloji
bilgisine sahibim.

6. Smifimdaki ogrenciler teknoloji kullanimiyla ilgili problem
yasadiklarinda onlara destek verecek yeterli bilgiye sahibim.

7. Ogrencilerin  6grenme diizeylerine bagl olarak &gretimimi
uyarlayabilirim.

8.  Ogrenci performansini nasil §lgecegimi bilirim.

9. Farkli 6grenme sitillerine sahip Ogrenciler igin Ogretim siirecini
uyarlayabilirim.

10. Sinifin 6zelliklerine gore 6gretim stratejileri, yontemleri ve teknikleri
arasindan uygun olanini kullanirim.

11. Dersimde sinifi gerektigi gibi yonetirim.

12. Ogrencilerin etkin katilhmlarini saglamak icin gerekli yontem ve
teknikleri bilirim.

13. Ogrencilerin birbirlerini degerlendirmelerini saglarim.

14. Anlatacagim konularin kapsamina karar veririm.

15. Alanmimla ilgili yeni ve degisen bilgileri grenirim.

16. Alanimla ilgili gelismeleri takip ederim.

17. Alanimdaki bilgilerin mevcut siniflandirmasini bilirim.

18. Alanimla ilgili terimleri bilirim.

19. Alanimdaki bilgi kaynaklarini bilirim.

20. Alanimla ilgili 6grencilerimi yonlendirebilecegim, onlara uygun
kaynaklar1 bilirim.

21. Alanimda kendimi nasil gelistirecegimi bilirim.

22. Alanimla ilgili kaynaklara erismek, kaynaklart diizenlemek ve
kullanmak i¢in gerekli teknoloji bilgisine sahibim.

23. Alanimla ilgili hazir yazilimlar1 kullanabilirim.

24. Alamimdaki Ogretim program(lar)iyla ilgili giincellemeleri ve
degisiklikleri interneti kullanarak takip ederim.
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25. Ogrencilerimin alanimla ilgili teknolojileri kullanmalarini saglarim.

26. Mesleki agidan gelismek i¢in alanimla ilgili uzmanlarin bir araya
geldigi sosyal aglardan yararlanabilirim.

27. Alanimla ilgili bilgilerimi gelistirmek i¢in gerekli teknolojik bilgi ve
becerilere sahibim.

28. Anlatacagim dersle ilgili ders planlarini kolaylikla hazirlarim.

29. Belirli bir kavrami 6gretmek igin en uygun Ogretim stratejisini
segebilirim.

30. Ogrencilerimin problem ¢bzmede dogru ve yanlis girisimlerini ayirt
edebilirim.

31. Belirli bir konuyla ilgili 6grencilerde olusabilecek kavram yanilgilarini
bilir ve ona gore hareket ederim.

32. Ogrencilerimi alanimla ilgili diisiindiirmeye ve ogrenmeye
yonlendirmek igin gerekli gretme yaklagimini secebilirim.

33. Anlattigim konulara uygun 6gretme stratejilerini kullanirim.

34. Alanimla ilgili dgrencilerin zor 6grendigi konular1 bilirim.

35. Anlatacagim kavramlari uygun sekilde siralayabilirim.

36. Ogrencilerin yeni bilgi ve beceriler kazanmasima olanak saglayacak
teknolojiler kullanabilirim.

37. Ogrencilerin etkin 6grenmelerini saglamak i¢in gelisim diizeylerine
uygun teknolojileri segme ve kullanma bilgi ve becerisine sahibim.

38. Kullanacagim teknolojilerin ve d6gretim yaklasimlarinin birbirini nasil
etkileyecegini bilirim.

39. Ogrencilerimin daha iyi 6grenmelerini saglayabilecek teknolojileri
secgebilirim.

40. Daha zengin Ogrenme ortamlart olusturmak igin teknolojiyi
kullanabilirim.

41. Teknolojiyi derslerde nasil kullanabilecegimi tartisabilecek diizeyde
bilgi sahibiyim.

42. Gerektiginde o6gretme performansimi gelistirmek igin teknolojiyi
kullanirim.

43. Farkl 6gretme yontemlerini kullanirken 6grendigim yeni teknolojileri
ogretimime uyarlayabilirim.

44, Ogrencilerin belli bir konuyla ilgili beceri ve anlama diizeylerini
belirlemede teknolojiyi kullanabilirim.

45. Dersin igerigine uygun, strateji, yontem ve teknolojiyi segip
kullanabilirim.

46. Konuya uygun yontemlerin ve teknolojilerin se¢iminde ve
kullanilmasinda diger meslektaglarima liderlik yapabilirim.

47. Konu alanina, Ogretim ydntemine ve mevcut teknolojiye uygun
Ogretim materyalleri gelistirebilirim.

48. Ders anlatirken konunun daha 1iyi anlasilmasin1 saglayacak
teknolojileri kullanabilirim.

49. Anlatigim konuya gore Ogrencilerin daha etkin Ogrenmesini
saglayacak yontem ve teknolojileri kullanabilirim.

50. Konunun daha iyi 6grenilmesini saglayacak 6gretim yontemine uygun
teknolojileri 6grencilerin kullanmasini saglarim.

51. Ogrencilerin konuyu daha istekli calismalarini saglayacak 6gretim
yontem ve teknolojilerini segebilirim.

Cinsiyetiniz: Kiz ( ) Erkek ( )

Calismamiza katildiginiz igin tesekkiir ederiz
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C. DEMOGRAPHIC INFORMATION IN PILOT STUDY

F %
Age Groups 30 and below 38 19
31-40 104 52
41 and above 58 29
Total 200 100
Years of experience  0-3 years 24 12
4-7 years 32 16
8+ years 144 72
Total 200 100
Education level High School 2 1
Associate Degree 16 8
Undergraduate 80 80
Master 11 11
Total 200 100
Training on No 137 68.5
21st-century skills Yes 63 315
Total 200 100
Training on No 114 57
technology usage in  Yes 86 43
education Total 200 100
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D. PILOT STUDY ANALYSIS-21ST CENTURY SKILLS SCALE

EFA Results of 21st-Century Skills Scale in the Pilot Study

Total Variance Explained

Rotation

Sums of

Extraction Sums of Squared  Squared

Initial Eigenvalues Loadings Loadings®

% of  Cumulative % of  Cumulative

Component Total Variance % Total Variance % Total

1 14,845 35,345 35,345 14,845 35,345 35,345 11,916

2 3,195 7,608 42,953 3,195 7,608 42,953 7,856

3 2,981 7,098 50,050 2,981 7,098 50,050 8,192

4 1,636 3,896 53,946 1,636 3,896 53,946 4,389

5 1,526 3,634 57,580 1,526 3,634 57,580 1,885

6 1,186 2,824 60,404 1,186 2,824 60,404 3,202

7 1,110 2,643 63,047 1,110 2,643 63,047 3,142
8 977 2,325 65,372
9 913 2,173 67,545
10 ,854 2,034 69,579
40 ,153 ,365 99,405
41 ,139 ,332 99,736
42 111 264 100,000

Extraction Method: Principal Component Analysis.

a. When components are correlated, sums of squared loadings cannot be added to obtain

a total variance.

Scree Plot

Eigenvalue

o =

rT T 1T 1T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 71
12345678 91011121314 5161718192021 222324252627 28203031 323334 3536373530404142

Component Number
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Rotated Component Matrix of Original 21st-Century Skills Scale

Components
1 2 3

Skills6 794
Skills8 ,768
Skills14 , 751
Skills7 , 749
Skills12 ,739
Skills15 712
Skills4 ,708
Skills11 ,697
Skills10 673
Skills5 ,644
Skills13 ,633 ,306
Skillsl ,632
Skills2 ,610
Skills9 ,603
Skills3 ,552 ,304
Skills16 ,508 ,310
Skills18 464
Skills17 377 371
Skills26 ,769
Skills23 ,756
Skills22 722
Skills24 ,648
Skills29 438 ,629
RSkills27 ,621
Skills21 ,400 ,589
Skills25 ,569
Skills28 337 ,565
Skills32 ,561
Skills19 ,331 ,559
Skills33 ,549 ,316
Skills31 491
Skills34 457 ,300
Skills20 ,329 438
Skills30 ,368
Skills40 7197
Skills39 771
Skills38 ,758
Skills41 741
Skills42 712
Skills35 ,700
Skills36 671
Skills37 487

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.?

a. Rotation converged in 6 iterations.
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Rotated Component Matrix After Omitting SKills17 in the Pilot Study

Components
1 2 3

Skills6 ,795
Skills8 ,768
Skills14 752
Skills7 ,751
Skills12 , 741
Skills15 ,713
Skills4 ,708
Skills11 ,699
Skills10 ,674
Skills5 ,645
Skills13 ,634 ,307
Skillsl ,632
Skills2 ,608
Skills9 ,602
Skills3 ,553 ,305
Skills16 ,508 ;303
Skills18 462
Skills26 ,769
Skills23 157
Skills22 724
Skills24 ,650
Skills29 438 ,629
RSkills 27 ,621
Skills21 ,399 ,591
Skills25 ,568
Skills28 ,338 ,565
Skills32 ,562
Skills19 ,330 ,560
Skills33 ,549 ,325
Skills31 ,492
Skills34 457 ,305
Skills20 327 441
Skills30 ,368
Skills40 794
Skills39 776
Skills38 ,756
Skills41 ,730
Skills42 ,707
Skills35 ,707
Skills36 ,672
Skills37 ,501

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
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CFA of 21st-Century Skills Scale in the Pilot Study
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The Reliability of 21st-Century Skills Scale in the Pilot Study

Item-Total Statistics

Scale Scale Cronbach's
Mean Variance Corrected Alphaif
if tem if ltem Item-Total Item Cronbach's Inter-ltem
Deleted Deleted Correlation Deleted Alpha  Correlations
Skills1 176,68 239,204 ,591 ,951 ,952 ,331
Skills2 176,99 236,392 ,549 ,951
Skills3 176,66 238,497 ,653 ,950
Skills4 177,05 235,304 ,620 ,951
Skills5 176,69 237,893 ,600 ,951
Skills6 176,75 235,658 ,682 ,950
Skills7 176,71 238,127 ,637 ,951
Skills8 176,73 236,892 ,641 ,950
Skills9 176,67 238,224 ,580 ,951
Skills10 176,98 235,552 ,587 ,951
Skills11 176,64 238,201 ,697 ,950
Skills12 176,82 236,011 ,694 ,950
Skills13 176,63 238,115 ,669 ,950
Skills14 176,85 235,770 ,702 ,950
Skills15 176,83 235,546 117 ,950
Skills16 176,80 236,821 ,610 ,951
Skills18 176,76 238,005 ,550 ,951
Skills19 176,48 241,738 ,538 ,951
Skills20 176,79 238,217 ,554 ,951
Skills21 176,62 237,855 ,631 ,951
Skills22 176,47 241,155 ,545 ,951
Skills23 176,39 241,747 ,533 ,951
Skills24 176,44 240,469 ,603 ,951
Skills25 176,77 239,065 ,490 ,952
Skills26 176,54 240,340 ,540 ,951
RSkills27 176,96 240,300 ,516 ,951
Skills28 176,89 237,857 514 ,951
Skills29 176,54 239,154 ,641 ,951
Skills30 176,19 247,160 ,384 ,952
Skills31 176,49 241,377 ,489 ,951
Skills32 176,57 241,885 433 ,952
Skills33 176,29 245,564 416 ,952
Skills34 176,29 245,853 ,384 ,952
Skills35 176,69 239,803 ,465 ,952
Skills36 176,77 237,183 574 ,951
Skills37 176,55 242,159 471 ,951
Skills38 176,58 240,114 ,567 ,951
Skills39 176,74 239,369 ,486 ,952
Skills40 176,55 241,826 481 ,951
Skills41 176,66 240,318 ,496 ,951
Skills42 176,76 238,035 484 ,952
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The Reliability of Learning and Innovation Skills

Item-Total Statistics

Inter
Scale Scale Squared Cronbach's Cronbach's Item
Mean if Variance if Corrected Multiple  Alpha if Alpha Corr
Item Item Item-Total Correlati Item elati
Deleted Deleted Correlation on Deleted ons
Skillsl 68,75 64,754 ,645 ,530 ,937 ,940 ,487
Skills2 69,06 63,148 ,594 ,430 ,938
Skills3 68,73 65,085 ,635 470 ,937
Skills4 69,12 62,384 ,687 ,542 ,936
Skillsb 68,76 64,085 ,645 487 ,937
Skillsé 68,81 62,416 776 ,668 ,934
Skills7 68,78 63,854 , 726 ,595 ,935
Skills8 68,80 63,058 737 ,636 ,935
Skills9 68,73 64,389 ,613 ,484 ,937
Skills10 69,04 62,471 ,653 517 ,937
Skills11 68,71 64,430 , 736 ,606 ,935
Skills12 68,88 62,970 , 7156 ,665 ,934
Skills13 68,69 64,637 ,679 ,554 ,936
Skills14 68,91 62,856 ,763 ,659 ,934
Skills15 68,90 63,035 ,750 ,670 ,935
Skillsl6 68,87 64,375 575 ,404 ,938
Skills18 68,82 64,962 517 ,345 ,940
The Reliability of Life and Career Skills
Item-Total Statistics
Corrected Cronba
Scale Scale Item- Squared ch's
Mean if  Variance  Total Multiple  Alpha if Inter-ltem
Item if ltem  Correlati Correlatio Item  Cronbach Correlatio
Deleted  Deleted on n Deleted 's Alpha ns
Skills19 67,98 33,135 ,579 ,394 ,896 ,902 371
Skills20 68,30 32,259 ,518 ,370 ,899
Skills21 68,13 31,698 ,662 ,536 ,892
Skills22 67,98 32,366 674 ,569 ,893
Skills23 67,90 32,466 ,687 ,636 ,892
Skills24 67,95 32,575 ,660 ,586 ,893
Skills25 68,27 31,625 ,569 ,503 ,897
Skills26 68,04 31,717 ,709 ,556 ,891
RSkills27 68,47 32,180 ,603 ,499 ,895
Skills28 68,40 31,165 ,591 ,485 ,896
Skills29 68,05 32,134 ,687 521 ,892
Skills30 67,70 35,510 377 ,263 ,902
Skills31 68,00 33,010 ,517 372 ,898
Skills32 68,07 32,819 ,507 ,382 ,898
Skills33 67,80 34,495 491 ,565 ,899
Skills34 67,79 34,820 411 439 ,901
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The Reliability of Information, Media and Technology

Item-Total Statistics

Scale
Mean  Scale Cronbach's
if ltem Variance Corrected Squared Alphaif  Cronbach' Inter-ltem
Delete if ltem Item-Total Multiple Item s Alpha  Correlatio
d Deleted Correlation Correlation  Deleted n
Skills 30,96 13,225 ,669 481 ,876 ,890 ,508
35
Skills 31,04 13,003 ,703 ,569 872
36
Skills 30,82 14,775 ,506 371 ,890
37
Skills 30,85 13,796 722 564 872
38
Skills 31,01 12,975 , 725 ,554 ,870
39
Skills 30,83 13,934 ,701 ,612 874
40
Skills 30,93 13,678 ,660 521 877
41
Skills 31,03 12,768 ,666 ,502 ,878
42
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E. EFA AND CFA OF 21ST CENTURY SKILLS SCALE WITH THE
DATASET OF THE MAIN STUDY

Total Variance Explained

Rotation
Sums of
Extraction Sums of Squared Squared
Initial Eigenvalues Loadings Loadings®
% of  Cumulative % of  Cumulative
Component Total Variance % Total Variance % Total
1 15,192 36,171 36,171 15,192 36,171 36,171 11,913
2 3,330 7,930 44,101 3,330 7,930 44,101 8,091
3 2,301 5,480 49,580 2,301 5,480 49,580 8,926
4 1,666 3,966 53,547 1,666 3,966 53,547 5,828
5 1,283 3,054 56,601 1,283 3,054 56,601 3,751
6 1,107 2,635 59,236 1,107 2,635 59,236 3,784
7 1,001 2,384 61,620 1,001 2,384 61,620 1,369
8 ,960 2,286 63,905
9 ,861 2,051 65,956
10 ,853 2,031 67,988
40 ,195 464 99,167
41 ,185 441 99,608
42 ,165 ,392 100,000

Extraction Method: Principal Component Analysis.
a. When components are correlated, sums of squared loadings cannot be added to obtain a
total variance.

Scree Plot
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Rotated Component Matrix?

Components
1 2

Skills15 174

Skills14 ,749

Skills12 743

Skills7 734

Skills11 ,733

Skills6 732

Skills10 717

Skills8 ,713

Skills5 ,702

Skills4 ,678

Skills3 ,654

Skills13 ,631 ,365

Skills2 ,610

Skills9 ,595 371

Skillsl ,589

Skills18 ,540

Skills16 ,523 ,351

Skills17 447

Skills22 ,718

Skills26 ,667

Skills33 ,643

Skills21 377 ,634

Skills24 ,570

Skills19 ,363 ,569

Skills34 ,569

Skills32 ,561

Skills30 ,554

Skills29 427 547

Skills23 532 ,331
Skills20 371 484

Skills31 ,449

Skills25 ,303 431

Skills28 412

NRSkills27 ,355

Skills39 ,812
Skills40 ,790
Skills41l ,786
Skills38 ,749
Skills42 ,683
Skills35 ,661
Skills36 ,348 ,594
Skills37 ,318 ,592

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.?
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Rotated Component Matrix After Omitting Skills17 in the Main Study

Components
1 2 3

Skills15 173

Skills14 ,751

Skills12 142

Skills7 ,738

Skills11 ,736

Skills6 735

Skills10 ,715

Skills8 713

Skills5 ,702

Skills4 677

Skills3 ,657

Skills13 ,632 ,367

Skills2 ,605

Skills9 ,591 373

Skills1 ,586

Skills18 ,530

Skills16 521 ,353

Skills22 ,7120

Skills26 ,668

Skills33 ,643

Skills21 373 ,636

Skills19 ,361 571

Skills24 571

Skills34 ,568

Skills32 ,560

Skills30 ,554

Skills29 428 ,549

Skills23 ,534 ,331
Skills20 ,364 ,485

Skills31 ,450

Skills25 432

Skills28 413

NRSkills27 ,356

Skills39 ,812
Skills40 ,791
Skills41 ,786
Skills38 ,750
Skills42 ,683
Skills35 ,660
Skills36 ,349 ,595
Skills37 ,319 ,593

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 6 iterations.
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CFA of 21st-Century Skills Scale Without Skills17 in the Main Study
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F. PILOT STUDY ANALYSIS- THE TPACK SCALE

The First Level CFA of The TPACK Scale in the Pilot Study
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Goodness of Fit Statistics

Degrees of Freedom = 1202

Minimum Fit Function Chi-Square = 2771.52 (P = 0.0)

Normal Theory Weighted Least Squares Chi-Square = 2779.99 (P = 0.0)
Estimated Non-centrality Parameter (NCP) = 1577.99

90 Percent Confidence Interval for NCP = (1428.22; 1735.43)

Minimum Fit Function Value = 13.93

Population Discrepancy Function Value (FO) = 7.93

90 Percent Confidence Interval for FO = (7.18; 8.72)

Root Mean Square Error of Approximation (RMSEA) = 0.081
90 Percent Confidence Interval for RMSEA = (0.077; 0.085)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.00

Expected Cross-Validation Index (ECVI) = 15.22

90 Percent Confidence Interval for ECVI = (14.46; 16.01)
ECVI for Saturated Model = 13.33

ECVI for Independence Model = 299.91

Chi-Square for Independence Model with 1275 Degrees of Freedom = 59580.80
Independence AIC = 59682.80

Model AIC =3027.99

Saturated AIC = 2652.00

Independence CAIC =59902.01

Model CAIC = 3560.98

Saturated CAIC = 8351.57

Normed Fit Index (NFI) = 0.95
Non-Normed Fit Index (NNFI) =0.97
Parsimony Normed Fit Index (PNFI) = 0.90
Comparative Fit Index (CFI) =0.97
Incremental Fit Index (IFI) = 0.97

Relative Fit Index (RFI) =0.95

Critical N (CN) = 95.71

Root Mean Square Residual (RMR) =0.032
Standardized RMR = 0.064

Goodness of Fit Index (GFI) = 0.65

Adjusted Goodness of Fit Index (AGFI) =0.61
Parsimony Goodness of Fit Index (PGFI) = 0.59
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The Second-order CFA of TPACK Scale in the Pilot Study
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Goodness of Fit Statistics

Degrees of Freedom = 1210

Minimum Fit Function Chi-Square = 2809.48 (P = 0.0)

Normal Theory Weighted Least Squares Chi-Square = 2839.19 (P = 0.0) Estimated
Non-centrality Parameter (NCP) = 1629.19

90 Percent Confidence Interval for NCP = (1477.48; 1788.56)

Minimum Fit Function Value = 14.12

Population Discrepancy Function Value (FO) = 8.19

90 Percent Confidence Interval for FO = (7.42; 8.99)

Root Mean Square Error of Approximation (RMSEA) = 0.082
90 Percent Confidence Interval for RMSEA = (0.078; 0.086)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.00

Expected Cross-Validation Index (ECVI) = 15.43

90 Percent Confidence Interval for ECVI = (14.67; 16.23)
ECVI for Saturated Model = 13.33

ECVI for Independence Model = 299.91

Chi-Square for Independence Model with 1275 Degrees of Freedom = 59580.80
Independence AIC =59682.80

Model AIC =3071.19

Saturated AIC = 2652.00

Independence CAIC =59902.01

Model CAIC = 3569.80

Saturated CAIC = 8351.57

Normed Fit Index (NFI) = 0.95
Non-Normed Fit Index (NNFI) =0.97
Parsimony Normed Fit Index (PNFI) =0.90
Comparative Fit Index (CFI) =0.97
Incremental Fit Index (IFI) = 0.97

Relative Fit Index (RFI) =0.95

Critical N (CN) = 95.02

Root Mean Square Residual (RMR) =0.035
Standardized RMR = 0.069

Goodness of Fit Index (GFI) = 0.64

Adjusted Goodness of Fit Index (AGFI) =0.61
Parsimony Goodness of Fit Index (PGFI) = 0.59
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The Reliability of the TPACK Scale in the Pilot Study

Scale Scale
Mean if Variance  Corrected  Cronbach's
Item if ltem Item-Total Alpha if Cronbach's Inter-ltem
Deleted Deleted Correlation Item Deleted Alpha Correlations
Tpackl 218,55 557,776 ,635 ,976 ,976 457
Tpack2 218,89 559,425 ,538 ,976
Tpack3 218,97 558,335 ,559 ,976
Tpack4 218,83 556,303 ,613 ,976
Tpack5 218,83 556,272 ,627 ,976
Tpack6 218,66 558,346 ,616 ,976
Tpack?7 218,43 561,493 ,634 ,976
Tpack8 218,42 563,321 ,568 ,976
Tpack9 218,44 559,494 ,642 ,976
Tpack10 218,32 563,262 ,617 ,976
Tpackl1l 218,27 566,019 ,525 ,976
Tpack12 218,22 565,368 ,601 ,976
Tpack13 218,65 559,405 499 ,976
Tpack14 218,23 566,831 ,564 ,976
Tpack15 218,23 564,085 ,648 ,976
Tpack16 218,19 565,572 ,666 976
Tpackl17 218,29 562,134 673 ,976
Tpack18 218,26 565,259 ,620 ,976
Tpack19 218,29 564,888 ,632 ,976
Tpack20 218,26 563,075 ,661 ,976
Tpack21 218,27 561,012 734 ,975
Tpack22 218,43 558,457 ,730 975
Tpack23 218,57 554,829 ,709 ,976
Tpack24 218,42 558,948 712 ,976
Tpack25 218,63 554,728 ,675 ,976
Tpack26 218,48 559,276 ,637 ,976
Tpack27 218,57 556,016 ,730 ,975
Tpack28 218,32 561,927 671 ,976
Tpack29 218,26 565,671 ,595 ,976
Tpack30 218,25 563,837 ,686 976
Tpack31 218,31 562,818 ,668 ,976
Tpack32 218,28 566,152 ,550 976
Tpack33 218,27 564,942 ,641 ,976
Tpack34 218,20 565,414 ,624 976
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Scale Scale Cronbach's
Mean if Variance Corrected Alpha if

Item if tem  Item-Total Item Cronbach's  Inter-ltem
Deleted  Deleted Correlation Deleted Alpha Correlations

Tpack35 218,17 566,189 ,648 ,976

Tpack36 218,39 556,431 ,788 ,975

Tpack37 218,41 556,334 ,753 ,975

Tpack38 218,40 557,487 ,756 ,975

Tpack39 218,39 559,003 714 ,975

Tpack40 218,44 558,469 ,693 ,976

Tpack4l 218,64 553,295 ,703 ,976

Tpack42 218,42 557,309 747 ,975

Tpack43 218,46 557,466 ,761 ,975

Tpack44 218,48 554,231 ,818 ,975

Tpack45 218,45 556,781 , 746 ,975

Tpack46 218,69 551,632 ,716 ,976

Tpack47 218,61 552,341 ,764 ,975

Tpack48 218,43 556,166 ,761 ,975

Tpack49 218,42 557,530 ,740 ,975

Tpack50 218,59 555,881 ,698 ,976

Tpack51 218,42 557,491 712 ,975

The Reliability of Technological Knowledge (TK)

Item-Total Statistics

Scale Scale Cronbach's
Mean if  Variance if Corrected  Squared Alpha if
Item Item Item-Total Multiple Item Cronbach's
Deleted Deleted Correlation Correlation Deleted Alpha
Tpackl 19,85 13,565 ,640 433 914 ,914
Tpack?2 20,19 12,533 ,758 ,619 ,899
Tpack3 20,26 12,334 ,786 ,665 ,895
Tpack4 20,13 11,999 ,859 778 ,884
Tpack5 20,13 12,281 ,825 ,739 ,889
Tpack6 19,96 13,320 ,684 521 ,909
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The Reliability of Pedagogical Knowledge (PK)

Item-Total Statistics

Scale Scale Cronbach's
Mean if  Variance if Corrected Squared  Alpha if
Item Item Item-Total Multiple Item  Cronbach's
Deleted Deleted Correlation Correlation Deleted Alpha
Tpack? 26,51 11,035 ,582 ,403 873 ,880
Tpack8 26,50 10,452 ,720 ,598 ,856
Tpack9 26,52 9,980 778 ,680 ,848
Tpack10 26,39 10,480 ,785 ,689 ,850
Tpackll 26,35 10,862 ,681 ,516 ,862
Tpack12 26,30 10,993 725 ,557 ,859
Tpack13 26,73 10,190 ,514 ,311 ,894

The Reliability of Content Knowledge (CK)

Item-Total Statistics

Scale Scale Cronbach's Cronbach's
Mean if Variance if Corrected Squared  Alphaif Alpha
Item Item Iltem-Total Multiple Item
Deleted Deleted Correlation Correlation Deleted
Tpack14 31,87 11,364 ,630 ,469 ,926 ,927
Tpack15 31,86 10,975 ,718 ,606 ,919
Tpack16 31,83 11,160 ,763 ,648 ,916
Tpackl7 31,92 10,607 ,765 ,638 ,916
Tpack18 31,90 10,768 ,803 ,713 ,913
Tpack19 31,92 10,848 776 ,698 ,915
Tpack20 31,89 10,701 167 712 ,916
Tpack21 31,91 10,639 ,783 ,693 ,914
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The Reliability of Technological Content Knowledge (TCK)

Item-Total Statistics

Scale Scale Cronbach's Cronbach's
Mean if Variance if Corrected Squared  Alphaif Alpha
Item Item Item-Total Multiple Item
Deleted Deleted Correlation Correlation Deleted
Tpack22 21,38 10,045 ,690 ,511 ,886 ,899
Tpack23 21,52 9,005 ,791 ,630 ,870
Tpack24 21,36 9,890 7128 ,532 ,881
Tpack25 21,57 9,091 ,718 ,522 ,883
Tpack26 21,42 9,752 677 ,480 ,888
Tpack27 21,51 9,417 , 7162 ,587 ,875

The Reliability of Pedagogical Content Knowledge (PCK)

Item-Total Statistics

Scale Scale Cronbach's Cronbach's
Mean if Variance if Corrected Squared  Alphaif Alpha
Item Item Item-Total Multiple Item
Deleted Deleted Correlation Correlation Deleted
Tpack28 31,91 10,308 ,738 ,607 ,913 ,923
Tpack29 31,85 10,795 ,674 ,541 ,918
Tpack30 31,84 10,490 797 ,668 ,908
Tpack31 31,90 10,386 ,753 ,579 911
Tpack32 31,87 10,740 ,651 ,495 ,920
Tpack33 31,86 10,577 167 ,619 ,910
Tpack34 31,78 10,554 175 ,665 ,910
Tpack35 31,75 10,781 ,781 ,646 910
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The Reliability of Technological Pedagogical Knowledge (TPK)

Item-Total Statistics

Scale Cronbach's  Cronbach's
Scale Mean Variance if  Corrected Squared Alpha if Alpha

if Item Item Item-Total  Multiple Item

Deleted Deleted  Correlation Correlation  Deleted
Tpack36 30,48 17,125 ,795 ,706 921 ,932
Tpack37 30,49 16,804 811 , 725 ,920
Tpack38 30,48 17,256 770 ,660 ,923
Tpack39 30,47 17,225 , 784 ,687 ,922
Tpack40 30,52 17,025 775 ,663 ,923
Tpack4l 30,73 16,432 ,710 ,554 ,930
Tpack42 30,50 17,307 743 ,649 ,925
Tpack43 30,54 17,325 , 761 ,660 ,924

The Reliability of Technological Pedagogical Content Knowledge (TPCK)

Item-Total Statistics

Scale Cronbach's  Cronbach's
Scale Mean Variance if  Corrected Squared Alpha if Alpha

if ltem Item Item-Total  Multiple Item

Deleted Deleted  Correlation Correlation  Deleted
Tpack44 30,04 20,571 ,806 ,689 ,936 ,944
Tpack45 30,00 20,673 , 795 ,680 ,937
Tpack46 30,25 19,663 , 745 ,634 ,942
Tpack47 30,16 19,492 ,855 , 761 ,932
Tpack48 29,99 20,246 ,866 , 798 ,932
Tpack49 29,97 20,582 ,833 778 ,934
Tpack50 30,15 20,386 , 751 ,620 ,940
Tpack51 29,98 20,778 762 588 ,939
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The Pearson Correlation

Correlations

TOTAL

TK PK  CK TCK PCK TPK TPCK SCORE

TK Pearson 1 ,455™ ,468™ ,709™ ,358™ ,631™ ,637" ,740™

Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000

PK Pearson ,455™ 1 ,720" 513" 725" 571" ,606™ 77

Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000

CK Pearson 468 720" 1 ,670™ ,745" ,632" ,600™ ,816™

Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000

TCK Pearson ,709™ 513" 670" 1 ,604™ 821" 755" 873

Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000

PCK Pearson ;358 725" 745" ,604™ 1,701 ,620™ ,805™

Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000

TPK Pearson 631" 571" 632" 821" ,701™ 1 ,868™ ,909™

Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000

TPCK  Pearson 637" ,606™ ,600™ ,755™ ,620™ ,868™ 1 891"

Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000

TOTAL Pearson 740" 7777 816 ,873™ ,805 ,909 ,891" 1
SCORE _Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000

**_ Correlation is significant at the 0.01 level (2-tailed).
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G. ASSUMPTIONS OF THE MAIN STUDY

The Normal Distribution of the Total 21st-Century Skills

Descriptive

Statistic ~ Std. Error

Total 21st-century Mean 183,2539 ,81374
skills 95% Confidence Interval Lower Bound 181,6539
for Mean Upper Bound ~ 184,8539
5% Trimmed Mean 183,9907
Skewness -, 497 ,125
Kurtosis - 587 ,249

Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic Df Sig. Statistic df Sig.
Total 21st-century skills ,088 382 ,000 ,952 382 ,000

a. Lilliefors Significance Correction

Histogram — Normal

Normal Q-Q Plot of Total 21st-century skills

| Mean=18325
N-382

Frequency
Expected Normal
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Dev from Normal

Detrended Normal Q-Q Plot of Total 21st-century skills
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The Normal Distribution of the Total 21st-century Skills Regarding Age

Descriptives

The age groups Statistic  Std. Error

Total 21st-century skills 30 and below  Mean 183,91 1,417
5% Trimmed Mean 184,60

Skewness -, 434 ,218

Kurtosis -,669 ,433

31-40 Mean 184,30 1,230
5% Trimmed Mean 185,12

Skewness -,591 ,191

Kurtosis -,411 ,379

41 and above  Mean 180,68 1,667
5% Trimmed Mean 181,28

Skewness -,422 ,245

Kurtosis -, 716 ,485

Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
The age groups Statistic  df Sig.  Statistic  df Sig.
Total 21st- 30 and below ,096 123,007 ,950 123,000
century skills 31-40 ,097 162  ,001 ,946 162,000
41 and above 127 97 001 ,954 97 ,002

a. Lilliefors Significance Correction

Histogram Histogram

for Newage=30 and below for Newage= 3140

Mean = 183,81 254
8381 Mean = 1843
Sld Dev.=18.72 ] Std. Dev. = 15,656
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Detrended Normal Q-Q Plot of Total 21st-century skills

for Newage= 41 and above
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T T
30 and below 31-40

T
41 and above

The ages of the teachers with 3 groups

The Normal Distribution of the Total 21st-century Skills Regarding Years of

Experience

Descriptives

Std.
The year of experience of teachers Statistic  Error
Total 21st-century  0-3 years Mean 181,94 2,117
skills 5% Trimmed Mean 182,32
Skewness -,213 ,330
Kurtosis -,780 ,650
4-7 years Mean 184,51 2,087
5% Trimmed Mean 185,52
Skewness -,670 ,287
Kurtosis -,548 ,566
8+ years Mean 183,18 ,969
5% Trimmed Mean 183,88
Skewness -,509 ,151
Kurtosis -,526 ,301
Tests of Normality
Kolmogorov-Smirnov? Shapiro-Wilk
The years of experience Statistic  df Sig.  Statistic  df Sig.
Total 21st-  0-3 years ,001 52 ,200° ,966 52 ,139
century 4-7 years 122 70 012 ,919 70 ,000
skills 8+ years ,091 260 000 ,954 260  ,000

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction
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Histogram

for Experience= 0.3 years
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Detrended Normal Q-Q Plot of Total 21st.century skills Detrended Normal Q-Q Plot of Total 21st-century skills
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The Normal Distribution of the Total 21st-century Skills Regarding Education
Level

Descriptives

Std.
The education level of teachers Statistic Error
Total 21st-century Associate Mean 187,75 2,241
skills Degree 5% Trimmed Mean 188,74
Skewness -, 788 ,357
Kurtosis -,024 ,702
Undergraduate Mean 182,28 ,956
5% Trimmed Mean 182,93
Skewness -,424 ,144
Kurtosis -, 704 287
Master Mean 184,79 2,047
5% Trimmed Mean 185,67
Skewness -, 703 ,330
Kurtosis ,135 ,650
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Tests of Normality

The education Kolmogorov-Smirnov? Shapiro-Wilk

level of teachers ~ Statistic  df Sig. Statistic  df Sig.

Total 21st- Associate Degree ,142 44 027 ,918 44 004
century skills Undergraduate ,091 286  ,000 ,955 286 ,000
Master 113 52 ,093 ,944 52 ,016

a. Lilliefors Significance Correction

Histogram Histogram
for Edulevel= Associate Degree for Edulevel= Undergraduate
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Detrended Normal Q-Q Plot of Total 21st-century skills

for Edulevel= Associate Degree

Detrended Normal Q-Q Plot of Total 21st-century skills

for Edulevel= Undergraduate
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The education level of teachers

The Normal Distribution of the Total 21st-century Skills Regarding Training

Attendance

Descriptives

21st-century skills education

Statistic

Std.
Error

Total 21st-century No

skills

Yes

Mean

5% Trimmed Mean
Skewness

Kurtosis

Mean

5% Trimmed Mean
Skewness

Kurtosis

181,36
181,88
-,332
-,837
187,05
188,15
-,888
473

1,002

,153
,304
1,338

,215
427
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Tests of Normality

21st-century skills

Kolmogorov-Smirnov?

Shapiro-Wilk

education

Statistic

df Sig. Statistic df  Sig.

Total 21st-
century skills

No
Yes

,087
,117

255
127

,000
,000

,960 255 ,000
,922 127 ,000

a. Lilliefors Significance Correction

Histogram Histogram
for Centuryedu= No for Centuryedu= Yes
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Total 21st-century skills

140 170
o

T T
No ves
21st-century skills education

The Normal Distribution of the Total TPACK Level

Descriptives
Statistic  Std. Error

The total TPACK  Mean 226,97 1,222

95% Confidence Interval for Lower Bound 224,57

Mean Upper Bound 229,37

5% Trimmed Mean 228,59

Skewness -,739 ,125

Kurtosis -,130 ,249

Tests of Normality
Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.

The total TPACK ,120 382 ,000 ,922 382 ,000

a. Lilliefors Significance Correction

Histogram —Normal

507 Mean = 226,57
Std Dev. = 23,883
N =382

Frequency
Expected Normal

180 180 200 20 240 260
The total TPACK

180

Normal Q-Q Plot of The total TPACK

T T
200 225

Observed Value



Detrended Normal Q-Q Plot of The total TPACK
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Dev from Normal
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250

The Normal Distribution of the Total TPACK Level Regarding Age

Descriptives

Std.
The age groups Statistic  Error
The total 30 and Mean 230,96 1,944
TPACK below 5% Trimmed Mean 232,32
Skewness -, 769 218
Kurtosis -,271 433
31-40 Mean 227,42 1,875
5% Trimmed Mean 228,95
Skewness -,697 ,191
Kurtosis -,195 379
41 and above Mean 221,15 2,614
5% Trimmed Mean 222,55
Skewness -,663 ,245
Kurtosis -,246 ,485
Tests of Normality
Kolmogorov-Smirnov? Shapiro-Wilk
The age groups Statistic  df Sig. Statistic  df Sig.
The total 30 and below ,133 123 ,000 ,907 123 ,000
TPACK 31-40 124 162 ,000 ,918 162 ,000
41 and above ,094 97 ,033 ,937 97 ,000

a. Lilliefors Significance Correction
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Histogram ~— Normal Histogram
for Newage= 30 and helow for Newage= 3140
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Detrended Normal Q-Q Plot of The total TPACK

for Newage= 41 and ahove
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Dev from Normal

The total TPACK
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T
30 and below

T
31-40

The ages of the teachers with 3 groups

T
41 and above

The Normal Distribution of the Total TPACK Level Regarding Years of

Experience
Descriptives
The year of experience of teachers Statistic  Std. Error
The total 0-3years Mean 231,15 2,714
TPACK 5% Trimmed Mean 232,09
Skewness -,635 ,330
Kurtosis -,718 ,650
4-7 years Mean 228,90 3,182
5% Trimmed Mean 231,14
Skewness -,992 ,287
Kurtosis ,210 ,566
8+ years Mean 225,61 1,479
5% Trimmed Mean 227,09
Skewness -,648 ,151
Kurtosis -,260 ,301
Tests of Normality
The year of Kolmogorov-Smirnov? Shapiro-Wilk
experience of
educators Statistic ~ df Sig.  Statistic  df Sig.
The total 0-3 years ,117 52 ,071 917 52 ,001
TPACK 4-7 years ,163 70 ,000 872 70 ,000
8+ years 114 260 ,000 ,932 260 ,000

a. Lilliefors Significance Correction
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Detrended Normal Q-Q Plot of The total TPACK

for Experience= 47 years

Detrended Normal Q-Q Plot of The total TPACK

for Experience= 8+ years
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The Normal Distribution of the Total TPACK Level Regarding Education Level

Descriptives
Std.
The education level of educators Statistic  Error
The total Associate Mean 231,43 3,812
TPACK Degree 5% Trimmed Mean 233,66
Skewness -1,085 357
Kurtosis ,649 ,702
Undergraduate Mean 225,52 1,422
5% Trimmed Mean 227,00
Skewness -,661 ,144
Kurtosis -,324 ,287
Master Mean 231,13 2,925
5% Trimmed Mean 232,68
Skewness -,950 ,330
Kurtosis 1,132 ,650
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Tests of Normality

The education level

Kolmogorov-Smirnov?

Shapiro-Wilk

of educators Statistic df

Sig.  Statistic  df Sig.

The total
TPACK

44
286
52

Associate Degree
Undergraduate
Master

,186
111
,129

,001
,000
,031

,856 44
,930 286
,910 52

,000
,000
,001

a. Lilliefors Significance Correction

Histogram

for Edulevel= Undergraduate
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Detrended Normal Q-Q Plot of The total TPACK Detrended Normal Q-Q Plot of The total TPACK

for Edulevel= Associate Degree for Edulevel= Undergraduate
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The Normal Distribution of the Total TPACK Level Regarding Training
Attendance

Descriptives
Technology education Statistic  Std. Error
The total No Mean 225,61 1,611
TPACK 5% Trimmed Mean 226,94
Skewness -,586 ,168
Kurtosis -,336 ,335

Yes Mean 228,61 1,867
5% Trimmed Mean 230,57

Skewness -,930 ,185
Kurtosis ,200 ,367
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Tests of Normality

Technology

Kolmogorov-Smirnov?

Shapiro-Wilk

education

Statistic

df Sig.  Statistic df

Sig.

The total No
TPACK Yes

,103
,141

209
173

,000
,000

,939
,896

209
173

,000
,000

a. Lilliefors Significance Correction
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The total TPACK
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150

Technology education

The Normal Distribution of the sub-groups of 21st-century Skills

Descriptives

Statistic  Std. Error

Learning and Innovation Mean 74,17 ,440
Skills 5% Trimmed Mean 74,61
Skewness -,476 ,125
Kurtosis -,667 ,249
Life and Career Skills Mean 73,04 ,294
5% Trimmed Mean 73,40
Skewness -,822 ,125
Kurtosis ,220 ,249
Information, Mediaand  Mean 36,04 ,205
Technology Skills 5% Trimmed Mean 36,36
Skewness -,827 ,125
Kurtosis -,215 ,249

Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk

Statistic  df  Sig. Statistic Df  Sig.
Learning and Innovation Skills ,104 382 ,000 939 382 ,000
Life and Career Skills ,137 382 ,000 ,925 382 ,000
Information, Media and ,180 382 ,000 ,873 382 ,000

Technology Skills
a. Lilliefors Significance Correction
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Histogram — Normal

a Normal Q-Q Plot of Information, Media and Technology Skills
120 Mean = 36,04
Stel. Dev. = 4,006 pu
N 5
100
-
804 o
= o
) E
S
% =
g 2
* 3
a
. ui
40+ -9
]
20
e
o T T T

T T T T T T T
25 30 35 40 20 25 30 3s 40 45

Information, Media and Technology Skills Observed Value

Detrended Normal Q-Q Plot of Information, Media and Technology Skills

247 ® a0
o
o
02 o
35+
o
®
£ o000
o o
z 0
£
H 000 °
] 30
o
> B
3 02
a
o
°
04 o
254
9 o L
06
T T T T T
20 % 0 35 a0 20

Observed Value T
Information, Media and Technology Skils

Linearity and Homoscedasticity

2 Linear = 0,544

250

225

200

The total TPACK

175

150

T T T T
140 160 180 200

Total 21st-century skills

191



0,387

R? Linear

2507

59

2009

MOWdL €303 YL

1507

Learning and Innovation Skills

F? Linear = 0,394

2501

2259

2007

HMOVdl [e103 3yl

1759

1507

Life and Career Skills

0481

R Linear

OO@ @@Mo 000 =}

Ol o @@odD 0o @ O o

250

225+

200

MOVdl [e3o3 8yl

175

1504

Information, Media and Technology Skills

192



H. ANALYSIS OF THE MAIN STUDY

ANALYSIS OF THE FIRST RESEARCH QUESTION

Comparison of the Total Score of 21st-Century Skills Regarding Age and Years
of Experience of In-Service Early Childhood Educators

Descriptive Statistics
Dependent Variable: Total 21st-century skills

The age The years of experience Mean SD N
30 and below 0-3 years 181,48 15,333 50
4-7 years 184,89 16,582 56
8+ years 187,82 13,455 17
Total 183,91 15,720 123
31-40 0-3 years 193,50 9,192 2
4-7 years 181,77 21,595 13
8+ years 184,39 15,154 147
Total 184,30 15,656 162
41 and above 4-7 years 199,00 : 1
8+ years 180,49 16,400 96
Total 180,68 16,423 97
Total 0-3 years 181,94 15,264 52
4-7 years 184,51 17,460 70
8+ years 183,18 15,628 260
Total 183,25 15,904 382

Levene's Test of Equality of Error Variances?

F df1 df2 Sig.

1,635 7 374 ,124

Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

a. Design: Intercept + Newage + Experience + Newage * Experience
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Tests of Between-Subjects Effects
Dependent Variable: Total 21st-century skills

Type Il Sum Mean Partial Eta
Source of Squares df Square F Sig. Squared
Corrected Model 2074,148° 7 296,307 1,175 ,316 ,022
Intercept 970931,757 1 970931,757 3850,770 ,000 911
Age 140,613 2 70,307 279 757 ,001
Experience 201,383 2 100,691 ,399 671 ,002
Age * Experience 823,071 3 274,357 1,088 ,354 ,009
Error 94300,221 374 252,140

Total
Corrected Total

12924699,000 382

96374,369 381

a. R Squared = ,022 (Adjusted R Squared = ,003)

Comparison of the Total Score of 21st-Century Skills Regarding the Education

Level and Training Attendance of In-Service Early Childhood Educators

Descriptive Statistics
Dependent Variable: Total 21st-century skills

The education level  21st-century skills education Mean SD N
Associate Degree No 186,42 13,140 31
Yes 190,92 18,558 13
Total 187,75 14,862 44
Undergraduate No 180,54 16,451 197
Yes 186,13 14,896 89
Total 182,28 16,166 286
Master No 181,56 14,983 27
Yes 188,28 13,972 25
Total 184,79 14,759 52
Total No 181,36 15,995 255
Yes 187,05 15,080 127
Total 183,25 15,904 382
Levene's Test of Equality of Error Variances?
Dependent Variable: Total 21st-century skills
F dfl df2 Sig.
1,992 5 376 ,079

Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

a. Design: Intercept + Edulevel + Centuryedu + Edulevel * Centuryedu
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Tests of Between-Subjects Effects

Dependent Variable: Total 21st-century skills

Partial
Type 1l Sum Mean Eta
Source of Squares df Square F Sig. Squared
Corrected Model 3970,926° 5 794,185 3,232 ,007 ,041
Intercept 6125874,805 1 6125874,805 24926,873 ,000 ,985
Edulevel 940,663 2 470,331 1,914 ,149 ,010
Centuryedu 1396,865 1 1396,865 5,684 ,018 ,015
Edulevel * 27,228 2 13,614 ,055 ,946 ,000
Centuryedu
Error 92403,443 376 245,754
Total 12924699,000 382
Corrected Total 96374,369 381
a. R Squared = ,041 (Adjusted R Squared =,028)
Pairwise Comparisons

Dependent Variable: Total 21st-century skills

95% Confidence

Interval for
Mean Difference®

() 21st-century (J) 21st-century  Difference (I-  Std. Lower Upper
skills education skills education J) Error Sig”  Bound Bound
No -5,607" 2,352 ,018 -10,231 -,983
Yes 5607° 2,352 018 ,983 10,231

Based on estimated marginal means

*. The mean difference is significant at the ,05 level.

b. Adjustment for multiple comparisons: Bonferroni.
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Intercoder Reliability

ReCal 0.1 Alpha for 2 Coders
results for file "21st Century Skills Training- Yes No intercoding.csv"

File size: 220 bytes
N columns: 2
N variables: 1
N coders per variable: 2

| | Percent Agreament | Scott's i Cohen's Kappa [Krippendorifs Alpha (nominal) |N Agreements| N Disagreements | Cases| N Decisions|

Variable 1

(cols182) 86.4% 079 ||07% 0.798 38 6 44 88
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ANALYSIS OF THE SECOND RESEARCH QUESTION
Comparison of the Total TPACK Score Regarding Age and Years of Experience

of In-Service Early Childhood Educators

Descriptive Statistics
Dependent Variable: The total TPACK

The years of experience  The age Mean SD N
0-3 years 30 and below 230,60 19,759 50
31-40 245,00 2,828 2
Total 231,15 19,572 52
4-7 years 30 and below 229,79 24,119 56
31-40 223,38 36,505 13
41 and above 251,00 ) 1
Total 228,90 26,625 70
8+ years 30 and below 235,88 17,853 17
31-40 227,54 22,647 147
41 and above 220,84 25,694 96
Total 225,61 23,841 260
Total 30 and below 230,96 21,562 123
31-40 227,42 23,867 162
41 and above 221,15 25,742 97
Total 226,97 23,883 382

Levene's Test of Equality of Error Variances?
F dfl df2 Sig.
2,786 7 374 ,008
Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

a. Design: Intercept + Experience + Newage + Experience * Newage
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Tests of Between-Subjects Effects
Dependent Variable: The total TPACK

Partial
Type 1l Sum Mean Eta

Source of Squares df Square F Sig. Squared
Corrected Model 7498,1522 7 1071,165 1,909 ,067 ,035
Intercept 1516464,604 1 1516464,604 2703,049 ,000 ,878
Experience 888,722 2 444 361 ,792 454 ,004
Age 174,873 2 87,436 ,156 ,856 ,001
Experience * Age 2003,637 3 667,879 1,190 ,313 ,009
Error 209821,471 374 561,020

Total 19895950,000 382

Corrected Total 217319,623 381

a. R Squared = ,035 (Adjusted R Squared =,016)

Comparison of the Total TPACK Score Regarding Education Level and
Training Attendance of In-Service Early Childhood Educators

Descriptive Statistics
Dependent Variable: The total TPACK

The education level Technology education Mean Std. Deviation N
Associate Degree No 228,85 25,209 27
Yes 235,53 25,630 17
Total 231,43 25,288 44
Undergraduate No 224,28 23,791 158
Yes 227,05 24,359 128
Total 225,52 24,044 286
Master No 230,67 16,428 24
Yes 231,54 24,694 28
Total 231,13 21,089 52
Total No 225,61 23,285 209
Yes 228,61 24,553 173
Total 226,97 23,883 382

Levene's Test of Equality of Error Variances?
Dependent Variable: The total TPACK
F dfl df2 Sig.
1,185 5 376 ;316

Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

a. Design: Intercept + Edulevel + Techedu + Edulevel * Techedu
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Dependent Variable:

Tests of Between-Subjects Effects
The total TPACK

Partial
Type 1l Sum Eta

Source of Squares df  Mean Square F Sig. Squared
Corrected Model 3392,8822 5 678,576 1,193 312 ,016
Intercept 10132567,210 1 10132567,210 17809,112 ,000 ,979
Edulevel 2486,948 2 1243,474 2,186 114 ,011
Techedu 567,980 1 567,980 ,998 318 ,003
Edulevel * Techedu 203,197 2 101,598 179,837 ,001
Error 213926,741 376 568,954

Total 19895950,000 382

Corrected Total 217319,623 381

a. R Squared = ,016 (Adjusted R Squared =,003)

Intercoder Reliability

ReCal 0.1 Alpha for 2 Coders
results for file "Technology related Training- Yes No intercoding.csv*

File size:
N columns:
N variables:

145 bytes
2
1

N coders per varialle: 2

H PercentAgreementH Scott's Pi H Cohen's Kappa H Krippendorff's Alpha {nominal)HN Agreements” N DisagreememsH N CasesH N Decisions‘

Variahle 1
(cols 1&2)

9

3%

0.905

0.906

0.907

a 2

P

i
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ANALYSIS OF THE THIRD RESEARCH QUESTION

Correlations

Learning Life Total
and and 21st-

The total Innovation Career century
TPACK Skills Skills  skills
Spearman's The total Correlation 1,000 ,654™ 6417 753"
rho TPACK Coefficient
Sig. (2-tailed) : ,000 ,000 ,000
N 382 382 382 382
Learningand Correlation ,654™ 1,000 ,710™ ,925™
Innovation Coefficient
Skills Sig. (2-tailed) ,000 : ,000 ,000
N 382 382 382 382
Life and Correlation 6417 , 710 1,000 ,881™
Career Skills  Coefficient
Sig. (2-tailed) ,000 ,000 : ,000
N 382 382 382 382
Total 21st- Correlation 753" ,925™ 881" 1,000
century skills  Coefficient
Sig. (2-tailed) ,000 ,000 ,000 .
N 382 382 382 382

**_Correlation is significant at the 0.01 level (2-tailed).

Correlations

The total

TPACK
Information, Media and Technology Pearson Correlation ,694™
Skills Sig. (2-tailed) ,000
N 382

**_Correlation is significant at the 0.01 level (2-tailed).
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I. THE NEW VERSION OF 21ST CENTURY SKILLS SCALE

=
21. YUZYIL BECERILERI OZYETERLIK ALGISI OLCEGI = g
£ g | &
S 1% |5 & |5
i ~N = o
27|82 &
Ogrenme ve Yenilenme Becerileri
1 Karsilagtigim sorunlarin ¢ziimiine yonelik dzgiin fikirler gelistiririm. 5 4 3 |2 1
2 Yasamimda 6zgiin fikirler olusturmak igin farkli diisiinme tekniklerini (beyin 5 4 3|2 1
firtinasi, alti sapkali digiinme) kullanirim.
3 Bir problemi sonuca ulagtirmak icin farkli ¢6ziim yollar1 denerim. 5 4 3 |2 1
4 Biitiin- par¢a arasinda alisilmigin diginda iligkiler kurarim. 5 4 3 |2 1
5 Problemlerin ¢éziimil igin hayal giictimii kullanirim. 5 4 312 1
6 Yeni fikirleri analiz ederek degerlendiririm. 5 4 3|2 1
7 Bir konuya iliskin disiincelerin farkli boyutlarini anlamaya ¢alisirim. 5 4 312 1
8 Problemi ¢6zerken farklt bakig acilarmi belirlemek i¢in sorular sorarim. 5 4 3|2 1
9 Problemlere ¢oziim iiretmek igin sabirli bir bigimde ¢aligirim. 5 4 3|2 1
10 | Biriddiay1 sorgulayarak goriigiin dayandigi temel dayanaklari aragtiririm. 5 4 3 |2 1
11 | Karsilagtigim problemleri ¢dzmek igin akil yiiriitme yollarini kullanirim 5 4 3|2 1
12 | Problemlerin coziimiinde biitiin-parca arasindaki iliskileri analiz ederim. 5 4 3 |2 1
13 | Farkli bakig agilarmi degerlendiririm. 5 4 3 |2 1
14 | Bilgi ve argiimanlar arasinda iligkiler kurarak sentezlerim. 5 4 3|2 1
15 | Sonuglara bilgileri analiz ederek ulagirim. 5 4 312 1
16 | Edindigim bilgiyi farkli yollarla (yazili, s6zlii gibi) digerleriyle paylasirim. 5 4 3|2 1
17 | Yetencklerimi gelistirmek i¢in girigimde bulunurum. 5 4 312 1
Yasam ve Kariyer Becerileri
18 | Digerlerinin bir konu iizerindeki diisiincelerini dinlerim. 5 4 3 |2 1
19 | Etkili iletisim becerilerine sahibim. 5 4 3|2 1
20 | Grup ¢alismalarinda etkin bir bigimde ¢alisabilme becerisine sahibim. 5 4 312 1
21 | Grup iyeleriyle uyumlu bir bigcimde caligirim. 5 4 3 |2 1
22 | Grup ¢alismalarinda sorumluluk tstlenirim. 5 4 3 (2 1
23 | Grup calismalarinda bireysel katkilara deger veririm. 5 4 3 |2 1
24 | Baskalarinin dnerilerine dayal olarak fikirlerimi degistirme konusunda 5 4 3 (2 1
esnegimdir.
25 | Yasamumdaki farkli rollere (arkadas, vatandas, ekonomik, gfig, aile iiyesi) 5 4 3|2 1
uyum saglarim.
26 | Yeni durumlara uyum saglamada rahat degilimdir. 5 4 312 1
27 | Elestirilere acigimdir. S 4 3 |2 1
28 | Sorunlara ¢oziim iiretmek icin farkli bakis agilarini 5nemserim. 5 4 3|2 1
29 | Ogrenmenin yasam boyu devam eden bir siire¢ oldugunu bilirim. 5 4 312 1
30 | Gelecekteki olaylar: tahmin etmek i¢in ge¢mis deneyimlerinden yararlanirim. 5 4 3 |2 1
31 | Ne zaman konusup ne zaman dinlemem gerektigini bilirim. 5 4 312 1
32 | Baskalariyla iletisimimde saygiliyimdir. 5 4 3 |2 1
33 | Farkl kiiltiirlere saygi duyarim, 5 4 312 1
Bilgi, Medya ve Teknoloji Becerileri
34 | Digerleriyle iletisim kurmak i¢in medya ve teknolojiyi etkin kullanirim, 5 4 3|2 1
35 | Medyadaki mesajlarin hangi amaglara yonelik olarak yapilandirildigini bilirim. | 5 4 3|2 1
36 | Medyanin bireylerin diisiincelerini yonlendirmede etkili oldugunu bilirim. 5 4 3 |2 1
37 | Bilgi edinmede uygun medya araglarini kullanirim. 5 4 312 1
38 | Farkh medya araglarmi kullamrim. 5 4 3 |2 1
39 | Bilgiye ulasmada teknolojik araclari kullanirim. 5 4 3|2 1
40 | Bilgiyi analiz ederken teknolojik araclan kullanirim. 5 4 3 |2 1
41 | Bilgi paylasiminda sosyal aglari kullanirim, 5 4 3 |2 1
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J. TURKISH SUMMARY / TURKCE OZET

GIRIS

Tarih boyunca teknoloji, insanlarin hayatlarina farkli yonler vererek onemli bir yere
sahip olmustur (Younes & Al-Zoubi, 2015). Fakat, 21. yiizyilda teknolojik gelismeler
onceki donemlere gore daha hizli olmaya baglamistir (Marope, 2017). Hizla gelisen ve
degisen teknoloji nedeniyle Diinya’daki yeni gereksinimlerine uyum saglayabilmek
icin insanlarin diisiinme, yasama ve calisma bicimlerinin degismesi gerekmektedir
(Ekonomik Isbirligi ve Kalkinma Orgiitii [OECD], 2005; Griffin, Care & McGaw,
2012). Diinya Ekonomik Forumu (WEF), bugiin ilkokula baslayan ¢ocuklarin yiizde

65'inin heniiz mevcut olmayan bir iste calisacaginin altini ¢izmektedir (2016).

Eger ¢ocuklar1 gelecege hazirlamak istiyorsak, ekolojik sistemin tiim kademeleri
degisime hazirlikli olmalidir, ¢linkii gocuklar bu sistemin merkezinde yer alir. Ekolojik
Sistem Yaklagimi'na gore okullarin teknolojik altyapilarinin desteklenmesi, politik ve

egitimsel politikalarin hazirlanmasi, 6gretmenlerin bilgi ve yeteneklerinin artirilmasi

gerekmektedir (Herselman, Botha, Mayindi & Reid, 2018).

21. ylizyllda modern diinyanin taleplerini yerine getirmek i¢in insanlar c¢esitli
yetkinliklere ihtiya¢ duyarken, egitim cocuklari karmagsik ve zorlu bir diinyaya
hazirlamak igin hayati bir role sahiptir (OECD, 2005; OECD, 2018a). Bu nedenle
egitim sisteminin mevcut kiiresel kosullara uyarlanmasi gerekir (OECD, 2005; Wang,
2012; Marope, 2017). Egitim sisteminin diizenlemesinde o6gretmenler, egitimsel
yeniliklerde lider olarak taninmaktadir. Cocuklar1 mevcut bilgi, deneyim ve yeni
becerileriyle desteklemeleri olduk¢a onemlidirler (Lee & Reigeluth, 1994; OECD,
2018b). Bundan yola ¢ikarak 6gretmenlerin 21. ylizy1l bilgi, beceri ve teknolojik
pedagojik alan bilgisini (TPACK) gelistirilmelidir. Boylece, 6grencilerinin su anda
gelisen diinyaya uyum saglamasi i¢in 21. yiizyil becerileri ve dijital yeterlilikler

kazanmaya tesvik etmeye hazir olabilirler (American Association of Colleges for

Teacher Education [AACTE] & Partnership for 21st Century Skills [P21], 2010).
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Desteklenen ¢ocuklar da sosyal yasamlarinda sorumlu, yararl ve aktif vatandaglar ve

ozellikle ilerideki is hayat1 i¢in yetkin bireyler olabilirler (OECD, 2018a).

Erken c¢ocukluk doneminde, ¢ocuklarin beyin kapasitesi yetigskinlerin beyin
kapasitesinden yaklasik iki kat daha fazladir. Bu nedenle bu dénem de edinilen
deneyimler cocuklar1 ileride diinyanin taleplerini yerine getirme konusunda
hazirlamak i¢in kritik bir donemdir ve bu deneyimlerin beyinlerinin gelisiminde de
blyiik etkisi vardir (Milli Egitim Bakanhigt [MEB], 2013; Tuncer, 2015;
BattelleForKids, 2019d). Okul 6ncesi doneminin bireyler i¢in degerli zamanlar oldugu
diisiiniildiginde (MEB, 2013; Tuncer, 2015), kii¢iik ¢ocuklarin erken yaglarda gerekli
becerileri kazanmalarin1 desteklemek ailelerinin, 6gretmenlerinin, okullarinin ve

politikacilarin sorumlulugundadir (MEB, 2013; BattelleForKids, 2019d).

Tiirkiye'deki okul dncesi miifredatt ¢ocuklarin bazi 21. ylizyil becerilerine vurgu
yapmaktadir ve okul 6ncesi 6gretmenleri, kiiciik ¢ocuklarin egitiminde bu becerileri
kazanmalarin1 tesvik eden ana faktorlerden biridir (MEB, 2013). Ata-Aktiirk,
Demircan, Senyurt ve Cetin (2017) Tirkiye'de erken cocukluk egitiminin kiigiik
cocuklarin 21. yiizyila ait yaraticilik, elestirel diisiinme, problem ¢6zme, kendini ifade
etme ve kendiliginden bir ise baglama gibi bazi temel becerilerini destekledigine dikkat

cekmistir.

21. yiizy1l becerileri lizerine hazirlanmis ¢esitli ¢ergceveler bulunmaktadir. Ancak bu
calismada, 21. Yiizy1l Ogrenimi igin Ortaklik (P21) projesinin olusturdugu cerceve,
okul 6ncesi egitimine 6zel vurgu yapmasi nedeniyle ana ¢ergeve olarak kullanilmistir
(BattelleForKids, 2019c¢). P21 projesinde, entegre ve kolektif bir yapiya sahip bir 21.
ylzyil 6grenme cercevesi olusturulmustur. Bu ¢erceve basarili bir giinliik yasam ve is
hayat1 i¢in gereken bilgi ve becerileri igerir (BattelleForKids, 2019b). AACTE & P21
egitimcilerin 21. yiizy1l becerilerine sahip olmas1 gerektigini belirtirken (2010), P21
kiiclik ¢ocuklarla ¢alisan 6gretmenlerin de 21. yiizyil becerilerini ¢ocuklarin 6grenme
programlarina entegre etmeleri gerektigini vurgulamaktadir (BattelleForKids, 2019c;
BattelleForKids, 2019d). P21 cergevesinde, 21. yiizyil i¢in temel yetkinlikler alt

faktorlere ayrilmistir. Bunlar: Ogrenme ve Yenilik Becerileri; Bilgi, Medya ve
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Teknoloji Becerileri; Yasam ve Kariyer Becerileri (BattelleForKids, 2019a;
BattelleForKids, 2019b; Trilling and Fadel, 2009).

e Ogrenme ve Yenilik Becerileri, insanlarin 21. vyiizyildaki karmasik
yasamlarima ayak uydurmalarina yardimci olur. Bunlar yaraticilik, elestirel
diistinme becerileri ve problem ¢6zme becerileri, iletisim ve is birligi becerileri
ile ilgilidir.

e Yasam ve Kariyer Becerileri, kendi kendini yonetme becerileri, liderlik, sosyal
ve kiiltlirler aras1 beceriler, esneklik, sorumluluk, uyum ve ayrica yenilik¢i ve
iiretken olmay: igerir. Insanlarin islerine ve sosyal gevrelerine uyum
saglamalari i¢in 6nemlidir.

e Bilgi, Medya ve Teknoloji Becerileri, bilgi okuryazarligi, medya okuryazarlig
ve BIT (Bilgi ve iletisim Teknolojisi) okuryazarligini igerir.

Bilgi, medya ve teknoloji becerileri, 21. yiizy1l 6grenimi igin P21 ¢erg¢evesinde 6nemli
bir yere sahiptir (BattelleForKids, 2019a). Son yillarda egitimciler, degisen ¢evrelerine
ayak uydurmak ve 6grencilerinin hizla gelisen diinyanin taleplerine adapte olmasini
destekleme konusunda teknolojiye ihtiya¢ duyduklart igin teknolojiyi siklikla
kullanmaya bagladilar (Mishra & Koehler, 2006; Blackwell, Lauricella & Wartella,
2016; Shafie, Majid & Ismail, 2019; Altun, 2019). Bu nedenle 6gretmenlerin
teknolojiyi kullanip kullanmamalar1 yerine teknolojiyi kullanma sekilleri daha ¢ok
onemli kazand1 (Mishra & Koehler, 2006; Blackwell, Lauricella & Wartella, 2016).
Teknolojiyi egitime entegre etmek 0gretimin daha karmasik ve ¢ok boyutlu bir yapiya
sahip olmasina yol a¢tig1 savunulmaktadir (Voogt & McKenney, 2017; Altun, 2019).
Bu karmasikliktan yola ¢ikarak Mishra ve Koehler (2006), teknolojiyi egitime entegre
etmek i¢in Teknolojik Pedagojik Alan Bilgisi (TPAB) cergevesini gelistirmistir.
TPAB, teknolojiyi egitim siirecine dahil etme de 6gretmenlerin becerileri, yeterlilikleri

ve rolleriyle ilgili teorik bir ¢erceve olusturur (Koehler & Mishra, 2009).

TPAB, 6gretmenlerin mesleki gelisimlerini destekleyerek etkili bir sekilde 6gretmek
icin egitim teknolojilerinin Pedagojik Alan Bilgisi (PAB) ile nasil etkilesime

girdiginin anlagilmasina yardimci olan bir ¢ercevedir. (Mishra ve Koehler, 2006).
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TPAB, pedagoji bilgisi, alan bilgisi ve teknoloji bilgisi olarak adlandirilan {i¢ temel
bilesenin etkilesimleriyle olusur. TPAB 6gretmenlerin konular1 teknoloji kullanarak
ve O0grencilerin gelisim diizeylerini, ilgi alanlarin1 ve 6gretim ortamini dikkate alarak
anlamli bir 6grenme ve O6gretme silireci olusturmasidir. Bununla birlikte, TPAB
cercevesinde, hizla gelisen teknoloji nedeniyle teknolojiyi tanimlamak i¢in genel bir
tanim kullanilmistir (Koehler ve Mishra, 2009). Bu calismada da kapsayict olmak

amaciyla ayni sekilde devam ettirilecektir.

Egitimcilerin 21. ylizy1l becerilerinin ve TPAB'sinin gelistirilmesi i¢in hizmet dncesi
ve hizmet i¢i egitimler dnemli bir yere sahiptir. Teo, Unwin, Scherer ve Gardiner
(2021), teknolojik gelismelerin diger sistemler kadar egitim sistemini de etkiledigine
ve egitimcilerin degisen egitim taleplerini karsilayabilmeleri i¢cin mesleki gelisim
programlarinin bu iyilestirmeye uyarlanmasi gerektigine dikkat ¢cekmistir. Bozkurt
(2020), literatiir incelendiginde egitimcilerin 21. yy becerilerinin nasil
desteklenecegine dair kapsamli bir arastirma veya proje bulunmadigini belirtmistir.
Ayrica Teo ve digerleri (2021), icinde bulundugumuz yiizyil i¢in oldukga kritik bir
konu olmasina ragmen, liniversitelerdeki egitim programlarinin okul 6ncesi 6gretmen
adaylarini1 21. yilizy1l becerilerini artirma konusunda nasil destekledigi hakkinda ¢ok

az bilgi oldugunu belirterek benzer noktalara deginmistir.

21. ytizy1l becerilerine yonelik egitimlerin yani sira TPAB egitimlerinin de nitelikli
egitimcilere sahip olabilmek agisindan 6nemli oldugu vurgulanmistir. Ancak uygun
mesleki egitim programlarinin gelistirilmesi i¢in bu konunun ayrintili olarak ele
alinmasi1 gerekmektedir (Kaya ve Yilayaz, 2013). Bayrak ve Bayrak (2021), hizmet i¢i
egitim programlarinin igeriginin yetersiz olmasi nedeniyle gelistirilmesi gerektigini

belirterek bu noktay1 desteklemistir.

Sonug¢ olarak, bu iki konu egitimcilerin gelisimi i¢in olduk¢a Onemlidir, ancak
egitimcilerin beceri ve bilgilerinin gelistirmesi i¢in daha fazla arastirmaya ihtiyag
duyulmaktadir. 21. yiizy1l becerilerin sahip, teknolojiyi egitime entegre etmeyi bilen
egitimcilere sahip olmanin 6nemi diisiiniildiiglinde, bu ¢alisma 6n ¢alisma ve iligkisel

calisma olarak yapilmstir.
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Amacg

Bu calismanin amaci okul 6ncesi 6gretmenlerinin 21. ylizyil becerilerine ve teknolojik
pedagojik alan bilgisine (TPAB) iliskin genel 6zelliklerini ilceleyen bir 6n ¢alisma
yapmak ve 21. yiizy1l becerileri ile TPAB arasindaki potansiyel iligkiyi incelemektir.

Arastirmanin Onemi

Son donemler de teknoloji 6nceki zamanlara gore daha hizli gelismeye basladi
(Marope, 2017). Gelisen teknoloji ile birlikte, insanlarin diisiinme, yagama ve ¢aligsma
yontemlerinin degismesi gerekmektedir (Griffin, Care & McGaw, 2012; OECD,
2005). Bireyler, hizla degisen diinyanin taleplerini karsilayabilecek yeterlilikte
olmalidirlar. Bu nedenle 6gretmenlerin yetenekleri son derece onemlidir giinkii
ogrencileri karmasik diinyaya ve bilinmeyen gelecege hazirlayacak kisiler onlardir
(WEF, 2016; Shafie, Majid & Ismail, 2019). Eger ¢ocuklar ¢agin kosullari i¢in gerekli
bilgi ve becerilerle desteklenirlerse, ¢ogu isi insanlar yerine yapan ve ileri teknolojiye
sahip buluslarla yerleri doldurulamayacak seviye de yeteneklere sahip olabilirler
(Shafie, Majid & Ismail, 2019).

Ogretmenler egitimsel degisikliklerin yapilmasinda lider olarak goriilmektedir (Lee &
Reigeluth, 1994). Ogretmenler yeterli 21. yiizy1l bilgi ve becerisine sahip degilse,
ogrencilerinin 21. yiizyildaki gelisimini destekleyemezler (Subramaniam, 2013;
Voogt & McKenney, 2017; Valtonen, Sointu, Kukkonen, Kontkanen, Lambert &
Mikitalo-Siegl, 2017; Shafie, Majid & Ismail, 2019). Bu nedenle, dgretmenlerin
mevcut yetenekleri ile ¢ocuklari desteklemek icin ihtiya¢ duyduklari beceriler
arasindaki fark incelenmelidir (Lee ve Reigeluth, 1994). Bu arastirmanin sonuglariyla
ogretmenlerin 21. yiizy1l becerileri hakkinda kendilerini nasil degerlendirdikleri tespit
edilebilir ve ogretmenlerin kendilerini eksik hissettigi beceriler bu dogrultuda
desteklenebilir. Ayrica 21. yiizyil egitimcilerinin yas, deneyim yili, egitim diizeyi ve
egitime katilimlarinin  becerileri arasinda bir fark olusturup olusturmadigi
incelenmistir. Bu konuyla ilgili daha 6nce yapilmis az sayida ¢alisma vardir, bu
nedenle bu c¢alisma, egitimcilerin 21. yiizyil becerileri konusunda daha detayl

arastirmalar i¢in bir baslangic adimi saglamak amaciyla bir 6n calisma olarak
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yapilmistir. Bu sekilde, ¢ocuklar bilinmeyen gelecege hazirlamak i¢in daha yetenekli
Ogretmenlere sahip olabiliriz. Benner ve Hatch'in (2010) belirttigi gibi, 6gretmenler bu
becerileri kendileri kazanmalidir ki daha sonra 6grencilerini 21. ylizy1l becerilerini

gelistirmek i¢in erken yaslardan itibaren desteklemelerini bekleyebilelim.

Yeni nesil teknolojiyle i¢ i¢e biiyliyor ve yasamlarit boyunca buna bagli olacaklar. Bu
nedenle 6gretmenler sadece geleneksel yontemler kullanmak yerine dijital diinyay1 da
egitime entegre etmelidirler (Ferrari, Punie & Redecker, 2012). Arastirmalar,
Ogretmenlerin teknolojiyi giinlilk yasamlarinda kullanabildiklerini gostermektedir.
Yine de egitim ve Ogretimin karmasik bir silire¢ olmasi nedeniyle 6gretmenler
teknolojiyi egitim siirecine entegre ederken bazi zorluklar yasayabilmektedirler
(Koehler & Mishra, 2009; Altun, 2019; Voogt, Tilya & van den Akker, 2009; Liang,
Chai, Koh, Yang & Tsai, 2013; Voogt & McKenney, 2017). Bu nedenle 6gretmenlerin
teknolojiyi egitime nasil entegre ettikleri, Ogretmenlerin teknoloji hakkinda
bildiklerinden daha fazla 6nem kazaniyor. Jones ve Moreland (2004), egitimcilerin
TPB'si ile 6grencilerin basaris1 arasinda pozitif bir iliski oldugunu belirtmislerdir.
Dolayisiyla bu kavrami biraz genislettigimizde bu bizi 6gretmenlerin TPAB'sine

yonlendiriyor (Koehler & Mishra, 2009; Blackwell, Lauricella & Wartella, 2016).

Bu calisma okul oncesi 6gretmenlerinin TPAB seviyelerini nasil degerlendirdikleri
arastirilarak, 6gretmenlerin teknolojiyi egitime dahil etme konusunda yas, deneyim,
egitim seviyesi ve alman dersler veya hizmet i¢i egitimlere gore kendilerini nasil
degerlendirdiklerini gérme firsatt sunmaktadir. Bu nedenle bu calisma sonuglari
ogretmenleri destekleyerek egitim siirecinde teknolojinin kullanimini artirmak igin

kullanilabilir.

Ayrica, literatiir incelendiginde, calisan okul Oncesi 6gretmenlerinin 21. ylizyil
becerileri ile ilgili ¢calismalarin azlig1 dikkat ¢ekmektedir. Bu ¢alismadan toplanan
verilerle, okul dncesi dgretmenlerinin 21. yiizy1l becerilerinin yas, deneyim, egitim
seviyesi ve alinan dersler veya hizmet igi egitimlere gore nasil degerlendirdigini
goriilmektedir. Ayrica 6gretmen adaylari igin gelistirilen 21. yiizy1l becerileri 6lgegini

calisan okul 6ncesi 6gretmenleri i¢in uyarlayarak literatiire katki saglamigtir.
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Hem 21. yiizy1l becerileri hem de Ogretmenlerin TPAB'si, ¢ocuklar1 gelecekte
karsilasacaklart zorlu yasam kosullariyla basa ¢ikmaya hazirlamak i¢in ¢ok onemlidir
(AACTE & P21, 2010; Valtonen ve arkadaslari, 2017). Fakat, ¢cok az arastirmaci, 21.
ylizyil becerileri ile Teknolojik pedagojik alan bilgisi (TPAB) arasindaki iliski kurarak
bu iki konuyu iceren ¢alisma yliriitmiistiir. Baz1 arastirmalar sadece aralarinda 6nemli
bir tiir iliski oldugunu ima etmistir. Valtonen ve arkadaslar1 (2017), 6gretmenlerin 21.
yiizyil becerilerini TPAB'ne nasil entegre edeceklerini 6grenmeleri gerektigini, ¢linkii
teknolojinin ¢ocuklar1 21. yiizyil becerilerini gelistirmeleri i¢in destekleyebilecegini
ve TPAB'in pedagojik bileseninin 21. yilizyilla baglantili oldugunu vurgulayarak
TPAB'inin ve 21. yiizy1l becerilerinin birlestirilmesine odaklanmigtir. Ayrica, WEF
(2015) egitim teknolojisinin ¢ocuklarin 21. yiizy1l becerilerini kazanmalarini
desteklemek i¢in mitkemmel bir yardime1 olabilecegini belirtmektedir. Bunlarin yani
sira, genel olarak arastirmalar, teknolojiyle ilgili becerilerin 21. yiizy1l becerilerinin
0zii oldugunu ve ¢ocuklarin egitimi i¢in gerekli oldugunu vurgulamaktadir (Ferrari,

Punie & Redecker, 2012; Karakoyun & Lindberg 2020).

Ote yandan, bu ¢alismalar 6gretmenlerin 21. yiizy1l becerilerinin ve alt gruplarmin
TPAB ile nasil baglantili oldugunu gostermemektedir. Bu ¢aligsma, 6zellikle okul
oncesi 6gretmenlerinin 21. yiizy1l becerileri (Ogrenme ve yenilik becerileri; Yasam ve
kariyer becerileri; Bilgi, medya ve teknoloji becerileri) ile TPAB arasinda herhangi bir
iliski olup olmadig1 hakkinda bir arastirma saglayacaktir. Bunlar ¢ocuklar1 gelecege
hazirlamak icin Ogretmenleri destekleyen iki Onemli konudur. Bu ¢alisma,
Ogretmenlerin egitim siirecinde teknoloji becerilerine ek olarak diger tiim 21. yiizyil
becerilerini nasil kullandiklarint gérmemize yardimei olabilir. Bundan sonraki
caligmalarda Ogretmenlerin mesleki gelisimleri aralarindaki ilisgkiye gore
yonlendirilebilir. Ayrica, bu calisma, Ogretmenlerin 21. ylizyill becerileri ve

TPAB'sinin daha iyi entegrasyonu i¢in farkli 6l¢ekler olusturmak igin gelecekteki

calismalarinda aradaki iliskiye odaklanmalar i¢in insanlara ilham verebilir.
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YONTEM

Arastirma Sorulari

R.Q.1. Okul Oncesi Ogretmenlerinin 21. yiizy1l becerileri nedir?

1.1. Okul Oncesi Ogretmenlerinin 21. yiizy1l becerilerinde yasa goére farklilik var
midir?

1.2. Okul Oncesi Ogretmenlerinin 21. yiizy1l becerilerinde deneyimine gore farklilik
var midir?

1.3. Okul Oncesi Ogretmenlerinin 21. yiizy1l becerilerinde egitim diizeyine gore
farklilik var midir?

1.4. Okul Oncesi Ogretmenlerinin 21. yiizy1l becerilerine iliskin egitimlere katilimlari

bakimindan 21. ytizy1l becerileri arasinda bir fark var midir?

R.Q.2. Okul Oncesi Ogretmenlerinin TPAB diizeyleri nedir?

2.1. Okul Oncesi Ogretmenlerinin TPAB diizeylerinde yasa gore farklilik var midir?
2.2. Okul Oncesi Ogretmenlerinin TPAB diizeylerinde deneyime gore farklilik var
midir?

2.3. Okul Oncesi Ogretmenlerinin TPAB diizeylerinde egitim diizeyine gére farklilik
var midir?

2.4. Okul Oncesi Ogretmenlerinin egitimde teknoloji kullanimina iliskin egitimlere

katilmalar1 bakimindan TPAB diizeylerinde farklilik var midir?

R.Q.3. Okul Oncesi Ogretmenlerinin 21. yiizyil becerileri (Ogrenme ve Yenilik
Becerileri; Yasam ve Kariyer Becerileri; Bilgi, Medya ve Teknoloji Becerileri) ile
TPAB'si arasinda bir iligki var m1?

3.1. Okul Oncesi Ogretmenlerinin 21. yiizy1l becerileri ile TPAB'si arasinda herhangi
bir iligki var mi1?

3.2. Okul Oncesi Ogretmenlerinin 21. yiizyil becerilerinin alt faktorleri ile TPAB'leri
arasinda bir iliski var midir?

3.2.1. Okul Oncesi Ogretmenlerinin Ogrenme ve Yenilik Becerileri ile TPAB arasinda

herhangi bir iliski var midir?
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3.2.2. Okul Oncesi Ogretmenlerinin Yasam ve Kariyer Becerileri ile TPAB arasinda
bir iliski var midir?
3.2.3. Okul Oncesi Ogretmenlerinin Bilgi, Medya ve Teknoloji Becerileri ile TPAB

arasinda herhangi bir iligki var midir?

Arastirmanin Modeli

Bu aragtirma, okul oncesi 6gretmenlerinin 21. yiizyil becerileri ve TPAB diizeylerini
genel olarak incelemeye ve aralarindaki iliskiyi kesfetmeye yonelik yapilmis nicel bir
calismadir. Bu dogrultu da betimsel 6n calisma ve iliskisel aragtirma yontemleri
kullanilmistir. Veriler aym1 anda ii¢ farklt veri toplama araci ile okul Oncesi

ogretmenlerinden toplanarak gerceklestirilmistir.

Veri Toplama Araclan

Arastirma verileri aragtirmaci tarafindan gelistirilen Demografik Bilgi Formu, 2016
yilinda Anagiin, Atalay, Kili¢ ve Yasar tarafindan gelistirilen 21. Yiizyil Becerileri
Ozyeterlik Algis1 Olgegi ve 2014 yilinda Horzum, Akgiin ve Oztiirk tarafindan
gelistirilen Teknolojik Pedagojik Alan Bilgisi Olgegi araciliiyla toplanilacaktir.

Pilot Calisma

Bu pilot ¢alismada uygun (elverislilik) 6rnekleme yontemi kullanilarak katilimcilar
secilmigtir. Veriler ¢evrimigi bir platform aracilifiyla toplanmistir. Bu ydntemin
kullanilmasinin nedeni ise Covid-19 pandemi kosullaridir. Arastirmaci, kisa siirede
cok sayida 6gretmenden veri toplamak i¢cin Ankara'daki 6gretmen sayisi fazla olan

okullarla iletisim kurmustur.

Bu calismada 6gretmen adaylariyla gelistirilen 21. Yiizyil Becerileri 6l¢egi okul dncesi
O0gretmenleri i¢in uyarlanmistir. Pilot ¢alisma verileri, 2021-2022 egitim-6gretim yili
gliz doneminde Ankara'da gorev yapan 200 6gretmenden toplanmistir. Aragtirmada

hem 6zel okullardan hem de devlet okullarindan 6gretmenler yer almistir.
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Pilot calismada 21. Yiizyill Becerileri 6l¢eginin gecerliligini ve giivenilirligini
dogrulamak i¢in Aciklayici Faktor Analizi, Dogrulayici Faktor Analizi ve Cronbach
Alfa testi kullanilmistir. Bulgular, 21. yiizyil Becerileri 6l¢eginin yapisal modelinin,
Madde17'i ¢gikardiktan ve Maddel8' in alt grubunda bir degisiklik yaptiktan sonra okul
Oncesi Ogretmenleri i¢in iyi bir uygunluk diizeyine sahip oldugunu gostermistir.

Yenilenen 21. Yiizyil Becerileri 6l¢eginin gecerlilik ve gilivenirliligi onaylanmustir.

TPAB Olgegi'nin gecerlik ve giivenirligini kanitlamak i¢in Dogrulayici Faktér Analizi,
ikinci diizey Dogrulayict Faktor Analizi, Cronbach Alpha testi ve faktor
iligkilendirmesi i¢in Pearson korelasyonu yapilmistir. Pilot ¢alismanin sonuglari,

TPAB Olgeginin gegerli ve giivenilir oldugunu géstermistir.

Ana Calismanin Veri Toplama Siireci

Bu calismanin evreni Ankara, Istanbul ve Izmir'deki calisan okul oOncesi
Ogretmenleridir. Ana arastirma verileri 2021-2022 egitim-6gretim yili bahar
doneminde Ankara, Istanbul ve Izmir'de gérev yapan okul ncesi dgretmenlerinden

toplanmustir.

Bu caligmada uygun (elverislilik) 6rnekleme yontemi kullanilmistir. Bu yontemin
kullanilmasinin nedeni ise pandemi (Covid-19) kosullarinda yiiz yiize veri toplama
konusunda yasanilan sorunlardir. Arastirmaci, hizli bir sekilde veri toplamak i¢in ¢ok
sayida 6gretmene sahip okullarla iletisim kurmaya 6zen gostermistir. Ancak 6gretmen
sayis1 fazla olan okullardan istenilen sayida veri toplanamadigi i¢in bazi okullar
rastgele aranarak veri toplama siireci miimkiin olan en kisa slirede sonlandirilmstir.
Aragtirma sonunda 410 okul 6ncesi 6gretmeninden veri toplanmistir. Arastirmaya hem

0zel okullardan hem de devlet okullarindan 6gretmenler katilmistir.

21. Yiizy1l Becerileri Olgegi ve TPAB dlgeginden elde edilen veri setinde herhangi bir
giris hatas1 ve aykir1 deger olup olmadigini gérmek icin ana ¢alisma verileri kontrol
edilmistir. Hata diizeltme, eksik degerler, tek degiskenli ve cok degiskenli aykiri
degerler ve normallik incelenerek tiim veri setlerinin dogrulugu icin veri tarama islemi

uygulandiktan sonra 382 veri ile analizlerin devam etmesine karar verilmistir.
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Ana Calisma Analiz Yontemleri

Bu ¢alismada nicel ve nitel veri analizleri kullanilmistir. Nicel arastirma kisminda veri
analizi i¢in gelistirilen SPSS programi kullanilacaktir. Olgeklerden elde edilen veriler
parametrik (Iki Yénli ANOVA, Korelasyon) veya parametrik olmayan teknikler

yardimiyla analiz edilmistir.

Nicel veri analizine ek olarak, okul dncesi 6gretmenlerinin 21. yiizyil becerileri ve
egitimde teknoloji kullanimi ile ilgili aldiklar1 bir ders veya egitim hakkindaki
cevaplarini analiz etmek i¢in igerik analizi uygulanmistir. Bu ¢aligmada 6gretmenlerin
21. ylizy1l becerilerine yonelik aldiklar1 egitim ile ilgili verdikleri cevaplar aragtirmact
tarafindan 21. ylizy1l becerilerinin alt faktdrlerine gore kategorize edilmistir. Ayrica
aragtirmaci, Ogretmenlerin egitimde teknoloji kullanimina ydnelik aldigi egitime
iligkin yanitlarini dort gruba ayirmistir (Dijital farkindalik, Kodlama, Uzaktan egitim

ve Temel teknolojik bilgiler).

Icerik analizinin giivenirligi test etmek igin acik uclu sorulara verilen cevaplar iki
arastirmaci tarafindan degerlendirilmistir. Aragtirmacilar yanitlar1 kodladiktan sonra,
kodlar aras1 giivenirligi hesaplamak i¢in “ReCal” websitesi kullanilmis ve yiizdelik
uyusma ve Cohen'in kappa indeksleri hesaplanmistir (Freelon, 2010). 21. yiizyil
becerilerine iliskin egitimlerle ilgili anlasma ytizdesi %86,4 ve Cohen'in kappa degeri
0.796'dir.

Ayrica, egitimde teknoloji kullanimina iligkin egitimlerle ilgili anlagma yiizdesi %93, 1
iken Cohen'in kappa degeri 0,906'dir. Lombard, Snyder-Duch ve Bracken (2017)
katsay1r puaninin .80'den yiiksek olmasi durumunda genel olarak kabul edilebilir
oldugunu vurgulamistir ama .70 de bazi kesif ¢alismalari i¢in uygun kabul edilebilir.
Bu durum g6z Onilinde bulundurularak bu calismada kodlar arasi giivenirlik

saglanmustir.
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BULGULAR

Arastirma Sonuclari

Oncelikle ana ¢alismanin varsayimlari test edilmistir. Varsayimlarin sonucuna gore
veri analizlerinde parametrik veya parametrik olmayan yontemler kullanilmistir.
Ogretmenlerin ¢ogu 21. yiizy1l becerileri veya teknolojisi ile ilgili herhangi bir egitime
katilmadiklarin1 belirtmislerdir. Her bir 6l¢ekten alinan puanlar incelendiginde, ¢ogu
katilimcimin kendi 21. ylizy1l becerilerini ve teknolojik pedagojik alan bilgilerini

alinabilecek en yiiksek puanlarina yakin olarak degerlendirdigi goriilmiistiir.

Birinci Arastirma Sorusunun Analiz Sonuclari

Ogretmenlerin 21. yiizy1l becerileri toplam puanlarindaki yas ve deneyime gore
farkliliklari aragtirmak i¢in iki yonlii ANOVA yapilmistir. Katilimcilar yaglarina gore
ti¢ gruba (Grup 1: <30, Grup 2: 31-40, Grup 3: 41>) ve deneyimlerine gore ii¢ gruba
(Grup a: 0-3, Grup b: 4-7 ve Grup c: 8+) ayrilmistir. Yas ve deneyim arasindaki
etkilesim etkisi, p < .05 diizeyinde istatistiksel olarak anlamli degildir: [F (3, 374) =
1.088, p=.354]. Ayrica, yasin ana etkisi p <.05 diizeyinde anlamli degildir: [F (2, 374)
= 279, p=.757]. Ogretmenlerin deneyimi incelendiginde de p < .05 diizeyinde
istatistiksel olarak anlamli bir ana etki bulunmamustir: [F (2, 374) = .399, p=.671]. Bu
sonuglara gore 30 yas ve alt1 (Ort.=183.91, SS= 15.72), 31-40 yas (Ort=184.30, SS=
15.656) ve 41 yas ve tistii (Ort=180.68, SS= 16.423) i¢in puan ortalamalar1 birbirinden
onemli dl¢tlide farkli degildir. Ayrica 0-3 yil deneyim (Ort=181.94, SS=15.26), 4-7 y1l
deneyim (Ort=184.51, SS= 17.46) ve 8+ yil deneyim (Ort=183.18, SS= 15.63)

birbirinden 6nemli 6l¢iide farkli degildir.

Ogretmenlerin egitim diizeyi ve 21 yiizyil becerileri iizerine aldiklari egitimlerin
toplam 21. yiizy1l becerilerinde farkliliklara etkisini aragtirmak i¢in iki yonliit ANOVA
yapilmistir. Katilimeilar, egitim diizeylerine gére ii¢ gruba (Grup 1: Onlisans, Grup 2:
Lisans ve Grup 3: Yiksek Lisans) ve 21. yiizyil becerileri ile ilgili herhangi bir egitime
katilip katilmadiklarina gore iki gruba ayrilmistir. Egitim diizeyi ile egitime katilimlar

arasindaki etkilesim etkisi, p < .05 diizeyinde istatistiksel olarak anlamli degildir: [F
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(2,376) =.055, p=.946]. Ayrica egitim diizeyinin ana etkisi p < .05 diizeyinde anlaml1
bulunmamisdir: [F (2, 376) = 1.914, p=.149]. Ancak, egitime katilim igin p < .05
diizeyinde istatistiksel olarak anlamli bir ana etki gortlmustiir: [F (1, 376) = 5.684,
p=.018, np2 =.015]. Bu sonuglara gore Onlisans (Ort.=187.75, SS= 14.86), lisans
(Ort.=182.28, SS= 16.17) ve yiiksek lisans (Ort.=184.79, SS= 14.76) puan
ortalamalarinda 6nemli bir degisim yoktur. Ote yandan, Tukey HSD testi kullanilarak
yapilan post-hoc karsilastirmasinda, 21. yiizy1l becerileri ile ilgili herhangi bir egitime
katilmayan 6gretmenler (M= 181.365 SS= 15.995) ile 21. ylizyil becerileri ile ilgili
egitim alan 6gretmenler (M= 187.047, SS= 15.080) arasinda anlaml bir fark oldugunu

gostermistir.

ikinci Arastirma Sorusunun Analiz Sonuglar:

Ogretmenlerin yas ve deneyimlerine gore toplam TPAB puanlarindaki farkliliklart
arastirmak icin iki yonli ANOVA yapilmistir. Katilimceilar yaglarina gore ii¢ gruba
(Grup 1: <30, Grup 2: 31-40, Grup 3: 41>) ve deneyimlerine gore ii¢ gruba (Grup a:
0-3, Grup b: 4-7 ve Grup c: 8+) ayrilmistir. Levene testi incelendiginde anlamlilik
degerinin (.008) .05'ten kiiciik oldugu goriilmiis ve varyanslarin homojenligini ihlal
edilmistir. Bu nedenle, bu analiz i¢in yeni p degeri .01 olarak belirlenmistir. Yas ve
deneyim arasindaki etkilesim etkisi, p < .01 diizeyinde istatistiksel olarak anlamli
degildir: [F (3, 374) = 1.190, p=.313]. Ayrica, yasin ana etkisi p < .01 diizeyinde
anlaml degildir: [F (2, 374) = .156, p=.856]. Deneyim i¢in de p < .01 diizeyinde
istatistiksel olarak anlamli bir ana etki yoktur: [F (2, 374) = .792, p=.454]. Analiz
sonuglarma gore 30 yas ve alt1 (Ort.=230.96, SS=21.56), 31-40 yas (Ort=227.42, SS=
23.867) ve 41 yas ve istii (Ort= 221.15, SS= 25.742) birbirinden anlaml1 farklilik
gostermemistir. Ayrica, 0-3 yillik deneyim (Ort.=231.15, SS= 19.572), 4-7 yillik
deneyim (Ort=228.90, SS=26.625) ve 8+ yillik deneyim (Ort.=225.61, SS==23.841)
i¢in ortalama puanlar birbirinden 6nemli 6l¢iide farkli degildir. Analiz, yas gruplarinin
p-degerinin .01'den biiyiik oldugunu gdsterse de Tukey HSD testi kullanilarak yapilan
post-hoc karsilastirmasi, .01 diizeyinde geng ve yash 6gretmenler arasinda anlamli bir
fark oldugunu gostermistir. 30 yas ve alti 6gretmenlerin puanlari, 41 yas ve istii

O0gretmenlerin puanlarindan anlamli diizeyde (9.80) daha yiiksektir.
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Ogretmenlerin egitim diizeyi ve teknolojinin egitimde kullanilmasr ile ilgili egitimlere
katilim agisindan toplam TPAB puanlarindaki farkliliklart aragtirmak i¢in iki yonli
ANOVA yapilmistir. Katilimeilar egitim seviyelerine gore ii¢ gruba (Grup 1: Onlisans,
Grup 2: Lisans ve Grup 3: Yiksek Lisans) ve egitimde teknoloji kullanimu ile ilgili
herhangi bir egitime katilmis ve katilmamig 6gretmenler olarak iki gruba ayrilmistir.
Egitim diizeyi ile teknolojinin egitimde kullanilmas: ile ilgili egitimlere katilim
arasindaki etkilesim etkisi, p < .05 diizeyinde istatistiksel olarak anlamli degildir: [F
(2,376)=.179, p=.837]. Ayrica egitim diizeyinin ana etkisi p <.05 diizeyinde anlamli
degildir: [F (2, 376) = 2.186, p=.114]. Teknoloji ile ilgili egitime katilim i¢in p < .05
diizeyinde istatistiksel olarak anlamli bir ana etki yoktur: [F (1, 376) = .998, p=.318].
Bu sonuglara gore onlisans (Ort.=231.43, SS= 25.29), lisans derecesi (Ort.=225.52,
SS=24.04) ve yiiksek lisans derecesi (Ort.=231.13, SS=21.09) i¢in birbirinden 6nemli
Olgiide farkli degildir. Ayrica egitimde teknoloji kullanimi ile ilgili herhangi bir
egitime katilmayan 6gretmenler (Ort.= 225.61 SS= 23.285) ile egitimde teknoloji
kullanim1 konusunda egitim alan 6gretmenlerin (Ort.= 228.61, SS= 24.553) puanlar1

arasinda anlaml bir farklilik bulunmamastir.

Uciincii Arastirma Sorusunun Analiz Sonuclar

21. ylizy1l becerileri ile TPAB puami arasindaki iligki Spearman Korelasyonu
kullanilarak  arastirtlmistir.  Normallik, dogrusallilk ve  homoskedastisite
varsayimlarinin ihlal edilmediginden emin olmak i¢in 6n analiz yapilmistir. Ancak,
homoskedastisite de bir ihlal tespit edilmistir. Bu nedenle analizde parametrik
olmayan yontem kullanilmigtir. Analizin sonucu, iki degisken arasinda biiyiik pozitif
korelasyon oldugunu gostermistir, tho=.753, N=382, p <.01 (iki yonlii hipotez).
Yiiksek 21. yiizy1l becerileri, yliksek TPAB puani ile iligkilendirilmistir. 21. ytizyil
becerileri, okul dncesi 6gretmenlerinin toplam TPAB puanindaki varyansin yaklasik

%356,70'ini agiklamaya yardimci olmaktadir.

Ogrenme ve Yenilik Becerileri ile TPAB puani arasindaki iliski Spearman
Korelasyonu kullanilarak aragtirilmistir. Normallik, dogrusallik ve homoskedastisite
varsayimlarinin ihlal edilmediginden emin olmak i¢in 6n analiz yapilmistir. Ancak,

homoskedastisite de bir ihlal tespit edilmistir. Bu nedenle analizde parametrik
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olmayan yontem kullanilmistir. Analizin sonucu, iki degisken arasinda biiylik pozitif
korelasyon oldugunu gostermistir, rho=.654, N=382, p <.01 (iki yonli hipotez).
Yiiksek seviyedeki Ogrenme ve Yenilik Becerilerinin, yiiksek TPAB puani ile
iliskilendirilmistir. Ogrenme ve Yenilik Becerileri, egitimcilerin TPAB puanindaki

varyansin yaklasik %42,77'sini agiklamaya yardimci olmustur.

Kariyer ve Yasam Becerileri ile TPAB puani arasindaki iligki Spearman Sira
Korelasyonu kullanilarak arastirilmistir. Normallik, dogrusallik ve homoskedastisite
varsayimlarinin ihlal edilmediginden emin olmak i¢in 6n analiz yapilmistir. Ancak,
homoskedastisite de bir ihlal tespit edilmistir. Bu nedenle analizde parametrik
olmayan yontem kullanilmistir. Analizin sonucu, iki degisken arasinda biiylik pozitif
korelasyon oldugunu gostermistir, tho=.641, N=382, p <.01 (iki yonlii hipotez).
Yiiksek Yasam ve Kariyer Becerileri, yilksek TPAB puani ile iligkilendirilmistir.
Yasam ve Kariyer Becerisi, 0gretmenlerin TPAB puanindaki varyansin yaklasik

%41.09'unu agiklamaya yardimci olmustur.

Bilgi, Medya ve Teknoloji Becerileri ile TPAB puani arasindaki iliski Pearson
Korelasyon Katsayist kullanilarak gosterilmistir. Normallik, dogrusallik ve
homoskedastisitenin ihlal edilmediginden emin olmak i¢in 6n analiz yapilmistir.
Analizin sonucu, iki degisken arasinda biiyilk bir pozitif korelasyon oldugunu
gostermistir, 1=.694, N=382, p <.01 (iki yonlii hipotez). Yiiksek Bilgi, Medya ve
Teknoloji Becerileri, yiiksek TPAB puani ile iliskilendirilmistir. Bilgi, Medya ve
Teknoloji Becerileri, 6gretmenlerin TPAB puanindaki varyansin yaklagik %48,16'sin1

aciklamaya yardimci olmustur.

TARTISMA

Calismanin ilk aragtirma sorusu, okul 6ncesi 6gretmenlerinin 21. yiizyil becerileriyle
ilgilidir. Ogretmenlerin 21. yiizy1l becerileri yas, deneyim, egitim diizeyi ve 21. yiizyil
becerilerine iligskin egitime katilimlar1 acisindan incelenmistir. Analiz i¢in iki yonli
ANOVA kullanilmistir. Bulgular, yas, deneyim ve egitim diizeyi agisindan 21. yiizyil
becerileri puanlarinda istatistiksel olarak anlamli bir fark olmadigini gdstermistir.

Ayrica, yas ile deneyim veya egitim diizeyi ile egitime katilim arasinda herhangi bir
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etkilesim etkisi bulunmamustir. Istatistiksel olarak anlamli tek fark, 21. yiizyil
becerileri konusunda egitim almis 6gretmenler ile 21. yiizy1l becerileri konusunda

herhangi bir egitime katilmamis 6gretmenler arasinda tespit edilmistir.

21. yiizy1l becerileri ile ilgili herhangi bir egitim alan 6gretmenlerin puanlari, 21.
yiizy1l becerileri ile ilgili herhangi bir egitime katilmayan 6gretmenlerin puanlarindan
istatistiksel olarak daha yiiksek ¢ikmistir. Ogrenme ve Yenilik Becerileri (%37.34),
Bilgi, Medya ve Teknoloji Becerileri (%31.65), Yasam ve Kariyer Becerileri (%31.01)
ile ilgili alinan derslerin okul Oncesi egitimcilerin 21. Yiizyil becerilerinde etkili
oldugu gortilmistir. STEM egitimi, Lego egitimi, Fatih projesi, hikaye anlatimi,
drama gibi egitimlerin ¢ogu cocuklara kaliteli bir egitim vermek ve 6gretmenlerin
egitim bilgilerini artirmaya yénelik olsa da Isaret dili kursu, kiiltiirel duyarlilik ve
yansitici diisiinme gibi dogrudan 6gretmenlerin kisisel gelisimi i¢in tasarlanmis birkag
kursta 6gretmenlerin katildigini belirttigi egitimler arasinda yer almaktadir. Boylece
ogretmenlerin kisisel ve akademik gelisimleri i¢in tasarlanan her iki kursun da onlarin

21. ylizy1l becerilerini gelistirmelerine yardimci oldugu ortaya ¢ikmustir.

Ikinci arastirma sorusu okul oOncesi Ogretmenlerin TPAB diizeyi ile ilgilidir.
Ogretmenlerin TPAB diizeyleri yas, deneyim, egitim durumu, teknolojinin egitimde
kullanilmasi ile ilgili kurs veya hizmet i¢i egitim alip almadiklarina gére incelenmistir.
Analiz i¢in iki yonli ANOVA kullanilmistir. Bulgular, yas, deneyim, egitim diizeyi
ve teknolojiyle ilgili egitim alinmasi agisindan toplam TPAB puanlarinda istatistiksel
olarak anlamli bir farklilik olmadigimi gdstermistir. Ayrica, yas ile deneyim veya
egitim diizeyi ile egitime katilim arasinda herhangi bir etkilesim etkisi bulunmamastir.
Iki yonlii ANOVA'da yas gruplari arasinda istatistiksel olarak anlamli bir fark
olmamasina ragmen, post-hoc analizi 30 yas ve alt1 6gretmenler ile 41 yas ve istii
ogretmenler arasinda istatistiksel olarak anlamli bir fark oldugunu gostermistir. 30 yas
ve alt1 6gretmenlerin puanlari, 41 yas ve iistii 6gretmenlerden 6nemli diizeyde (9.80)

daha yiiksektir.

Ucgiincii arastirma sorusu, okul dncesi dgretmenlerinin 21. yiizy1l becerileri ile toplam
TPAB puani arasindaki iliskisi ile ilgilidir. ki degisken arasindaki Pearson

Korelasyon Katsayist (r) veya Spearman Korelasyonu (rho) kullanilarak
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arastirilmistir. Analiz genel olarak 21. yiizyil becerilerinin ve 21. yiizyil becerilerinin
tiim alt faktorlerinin (Ogrenme ve Yenilik Becerileri; Yasam ve Kariyer Becerileri;
Bilgi, Medya ve Teknoloji Becerileri) TPACK ile biiyilik oranda pozitif bir iliskiye

sahip oldugunu gostermistir.

Tiim bu bulgular dikkate alindiginda, okul Oncesi O6gretmenlerinin 21. yiizyil
becerilerinin bir alt faktoriiniin veya genelinin gelistirmeye tesvik edilmesinin TPAB
diizeylerinin yiikselmesine yardimci olacagi ifade edilebilir. TPAB'daki varyansi
hangi alt faktorlerin daha fazla agikladigi incelenerek, Bilgi, Medya ve Teknoloji
Becerilerinin (%48.16), Ogrenme ve Yenilik Becerilerinin (%42.77) ve ardindan
Yasam ve Kariyer Becerilerinin (%41.09) artirilmasinin TPAB'in artmasina yardime1
olabilecegi goriilmiistiir. Dolayisiyla 6gretmenlerin 21. Yiizy1l Becerileri (%56.70)
desteklenirse TPAB diizeyleri de yiikselmektedir. Ote yandan, dgretmenlerin TPAB
diizeyi cesitli egitimlerle veya bagka etkinliklerle desteklenirse 21. yy. becerileri farkl
diizeylerde gelistirilebilir.

Hem 21. yiizy1l becerileri hem de o6gretmenlerin TPAB'si, ¢ocuklar1 gelecekteki
karmasik yasam kosullarina hazirlamak i¢in onemlidir (AACTE & P21, 2010;
Valtonen ve digerleri, 2017; Mtebe & Raphael, 2018). Bu arastirmada bu iki
degiskenin aralarindaki baglantinin daha net goriilmesiyle, okul Oncesi
ogretmenlerinin daha yetkin bireyler olabilmeleri icin aralarindaki iliskiden
yararlanilarak desteklenebilirler. Boylece onlarda 6grencilerinin 21. yiizyilin karmagik

ihtiyaclaria hazirlikli olmalarina yardimei olabilirler.

Calismanmin Sinirlar:

Aragtirma, bulgularmin degerlendirilmesi siirecinde dikkate alinmasi gereken bazi
siirliliklara sahiptir.

e Bu calismanin katilimeilar, 2021-2022 egitim Ogretim yilinda Ankara,
Istanbul ve Izmir'de gérev yapmakta olan okul 6ncesi ogretmenleri ile
sturhidir.

e Bu calismada, yalnizca Demografik Bilgi Formu, 21. Yiizyil Becerileri Olgegi
ve Teknolojik Pedagojik Alan Bilgisi (TPIB) Olgegi olan 6z degerlendirme
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araclar1 kullanilarak okul Oncesi 6gretmenlerinden veriler toplanmistir. Bu
nedenle arastirmaya katilanlarin beceri ve bilgilerini diiriist ve dogru bir
sekilde degerlendirdikleri varsayilmistir.

Ogretmenlerin yas ve deneyimine iliskin veriler, siirekli degiskenler yerine
yalnizca kategorik degiskenler olarak toplanmistir. Bu durum, bu degiskenler

hakkinda derinlemesine arastirma yapilmasini engellemistir.
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