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Abstract: This study aims to conduct a bibliometric analysis of the articles
published on Augmented Reality (AR), Virtual Reality (VR), and Mixed Reality
(MR) research in the field of education. This study also aims to provide more
comprehensive information on research trends by conducting a systematic
review based on bibliometric analysis data. Therefore, this study was
designed according to the multiple research methods. In this direction,
bibliometric analysis was conducted first. After the bibliometric analysis, the
systematic review technique was used to evaluate the most cited studies.
VOSviewer was used to analyze bibliometric data, and the MaxQda
program was used to analyze systematic review data. In this study, the
findings showed that educational research conducted with AR and VR started
to be conducted in the 1990s. On the other hand, it was determined that
the integration of MR research into education began in the mid-2000s. The
findings showed that the keywords virtual reality, augmented reality,
education, medical education, simulation, and mixed reality, respectively,
were used more in the studies found in Web of Science. Also, it was observed
that research on AR, VR, and MR was mostly conducted in the United States
of America and China. On the other hand, it was concluded that the studies
were published more in "Education and Information Technology' and
"Interactive Learning Environment" journals. Three publications by Guido
Makransky ranked in the top ten regarding the number of citations. Similarly,
Makransky ranked first among the authors who published the most articles.
Finally, it was observed that the studies conducted with these technologies
were mostly written by two, three, and four authors.

Keywords: Augmented reality, Virtual reality, Mixed reality, Education
Technologies, Bibliometric analysis, Systematic review.
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Introduction

Technological developments in recent years have led to the emergence of many
innovative instructional technologies in the field of education. In this context, the potential
effects of many technological systems, such as AR, VR, and MR, on education are being
investigated. For this reason, there are many studies in which related technologies are
applied experimentally in schools, although not as much as classical education and
teaching methods (Beyoglu vd., 2020; Cércoles-Charcos vd., 2023; Marrahi-Gomez &
Belda-Medina, 2024).

These technologies are based on the use of virtual data to change the physical world
around the user (Lungu et al., 2020). Milgram and Kishino (1994) introduced the idea
of a virtual continuum and explained the definitions of these technologies and their
relationships with each other. Researchers have also depicted the virtual and real worlds
as two ends of a line and defined the environments between these two worlds as MR. In
other words, in MR, virtual and real spaces are spatially merged (Holz et al., 2011). In
this context, it can be said that MR is a combination of both VR and AR.

On the other hand, VR technology, or virtual environment, puts users in a completely
artificial world without seeing the real world (Carmigniani et al., 2011). So, the VR
environment can be used to visualize a completely imaginary world (Christou, 2010).
Furthermore, VR is also defined as visualizing computer graphics systems using various
devices (Pan et al., 2006). In other words, VR allows users to interact with a computer-
generated 3D model or virtual environment. This environment can be realistic on @
macroscopic scale, or it can depict the physical world known to science but unobservable.

In contrast to VR, AR refers to a 2D or 3D virtual interface that enhances reality by
embedding digital elements into the existing world. Thus, AR technology does not involve
a completely virtual world (ElImgaddem, 2019). That is, AR involves overlaying computer-
generated images onto the real environment (Speicher et al., 2019; Tepper et al., 2017).
However, to experience the AR in real-time, a trigger is required (Maas & Hughes, 2020).
Accordingly, AR technologies are mainly classified as marker-based, non-marker-based,
and location-based (Burtchart, 2011). Additionally, the fact that there is no need to use
intensive software to make 3D designs is another feature that distinguishes AR from VR.
(Striuk et al., 2018). In addition to these differences, it is thought that there may be
similarities between these technologies as a whole. This necessitates a bibliometric
mapping analysis of the relevant technologies.

When the literature was examined, it was seen that many bibliometric analysis studies
were conducted separately on AR, VR, and MR technologies in the field of education
(Arici et al., 2019; Hincapie et al., 2021; Liu et al., 2017; Mani & Madhusudan, 2022;
Rojas-Sanchez et al., 2023; Soto et al., 2020; Talan, 2021). Similarly, there are
educational studies in the literature that deal with the technologies above in pairs and
perform them within the scope of bibliometric analysis (Calabuig-Moreno et al., 2020;
Zhoo et al. 2023). However, not addressing AR, VR, and MR technologies holistically

2
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limits the opportunity to create pedagogy (Maas & Hughes, 2020). Therefore, Zhang et
al. (2022) conducted a bibliometric analysis including all three technologies.
Nevertheless, in this study, only surgical studies were focused on, and other fields were
ignored. Therefore, three technologies were evaluated together in this research to
increase the scope of information on educational technologies. It is thought that this
situation will make a significant contribution to researchers, policymakers, and teachers
who examine AR, VR, and MR practices in education. It is also envisaged that this study
will be a valuable resource for researchers. In line with the stated reasons, the study aims
to conduct a bibliometric analysis of articles published on AR, VR, and MR research in
the field of education. In addition, this study aims to provide more comprehensive
information on research trends by conducting a systematic review based on bibliometric
analysis data.

Method

Research Design

This study was designed using multiple research methods. Multiple research methods
can be defined as using two or more data collection methods together to examine the
research problem (Cohen et al., 2007). In the present research, this method was chosen
to check the integrity of the conclusions or to increase the scope of information
systematically (Christensen et al., 2014). In this direction, two different qualitative
methods were utilized in this study, and bibliometric analysis was conducted first.
Bibliometric analysis can be explained as a mapping technique that enables and
empowers researchers to obtain an overview of the subject, identify gaps in the literature,
and access new information by making large volumes of unstructured data meaningful.
(Donthu et al., 2021). After the bibliometric analysis, the systematic review technique
was used to evaluate the most cited studies. This technique is used to identify studies on
the research topic, to assess critically, and to systematically analyze them (Moher et al.,
2010). The scheme created for multiple research methods and the stages to be realized
in this context are shown in Figure 1. In Figure 1, the bibliometric analysis process is
symbolized in blue "B ,” the systematic review process in orange "M ,” and the
progression between the stages is symbolized by the arrow "—".
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Figure 1.

Stages Followed in the Research According to Multiple Research Methods
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Data Collection Process

The data collection process in this study was carried out in two stages within the scope
of multiple research methods. The first stage included the bibliometric analysis process
to determine the general trends of educational research on AR, VR, and MR. The second
stage involved a systematic review to expand the scope of this research by accessing
some information that could not be reached with the bibliometric analysis program. This
data collection process is shown in Figure 2 and explained in detail.
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Figure 2.

Data Collection Process
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Selection of Documents Included in Bibliometric Analysis

” o

In the present research, the keywords "augmented reality,” "virtual reality" and "mixed
reality" were used for scanning. A search was conducted on the Web of Science database
on 01.10.2023, considering the title category according to the relevant keywords. In this
context, 13518 studies for AR, 25028 studies for VR, and 2613 studies for MR were
reached. Then, education as the field, articles as the type of publication, English as the
language, and the last five years as the date were taken as criteria. Thus, the number of
studies was limited, and 1287 studies on AR (n=531), VR (n=685), and MR (n=71) were
downloaded in .ixt format. Screenshots of the scans made in line with these criteria are
presented in Figure 3.
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Figure 3.

Screenshots of the Scans
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Selection of Documents Included in Systematic Review

The number of citations was taken into consideration in the selection of the articles
included in the systematic review because it was thought that studies with a high number
of citations contributed more to other studies. Therefore, due to the bibliometric analysis,
the documents were first sorted regarding the number of citations from highest to lowest.
Then, they were categorized as AR, VR, and MR. In this direction, seven articles from
each technology according to the number of citations were transferred to the systematic
review process. Thus, 21 documents were reviewed. However, since Noureddine
Elmgaddem uses both AR and VR technologies, 20 documents in total were

systematically evaluated. The publications analyzed are presented in Figure 4, along
with their citation ranking.
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Figure 4.

Studies Included in the Systematic Review
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Based on Figure 4, it can be stated that VR studies are cited more than AR and MR studies.
In addition, the citations for MR technology are relatively fewer than the others. When
the studies were considered in general, it was determined that the number of citations of
Guido Makransky was approximately five times more than the second-ranked study
(Oliver A. Meyer). On the other hand, it is remarkable that Guido Makransky had three
publications in the first 20 documents. Hence, Guido Makransky was evaluated once in
the analyses made in terms of the author, and the analyses were made by over 18
researchers.

Data Analysis

The data analysis process in this study was carried out in two stages within the scope of
multiple research methods. The first stage involved the analysis of bibliometric data, and
the second stage involved the analysis of systematic review data. This analysis process is
explained in detail in Figure 5.
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Figure 5.

Data Analysis Process

| : 1 I
1 I I
of of
1 " 1 1
2 | CE | 5 - 1
o | + | = 1 [ MAXQDA + [
o | VosViewer Cawa | 4 Cawa |
z _____________________ w ———————————————————————
9 through has been through has been 9 through has been through has been
o determined determined : determined determined
e = = = o s e o oo Ba v e A
L 1+ Most frequently used | r Olgrbution of ' = | Numberofauthors | :_ Authors' number of :
= | keywords 1 y  documents by year _| W | contributing to 1 ; sludiesonrelated
(o) I+ Counties, universities| = | researchs ] I technologies "
- I and journals with the | w j * Author positions of
o ! mostpublications 1 Z‘) i ::e rfs:arcners in
== |+ Researchers who | " e studies i
B | published the most | § * Authors' h-index i
I research | L _nfl:c.s- R
I+ Most cited documents |
L. R ——
D @ QI —eee e A

Analysis of Bibliometric Data

The analysis of the documents accessed within the scope of this research was carried out
using the VOSviewer program developed by van Eck and Waltman (2010). VOSviewer
was chosen for its high ease of use, user flexibility, and capability to export electronic
maps (Arruda et al., 2022). Other advantages of VOSviewer are the lack of
programming knowledge and the zoom and pan options to facilitate detailed
examination of the maps created (Moral-Mufoz et al., 2020). In this study, the most
frequently used keywords in the relevant documents were identified through VOSviewer;
the countries, universities, and journals with the highest number of publications were
revealed. In addition, the researchers who published the most research and the most
cited documents were identified using the program. On the other hand, the distribution
of relevant documents by year was analyzed through the Web of Science database, and
a holistic graph of the years was created with Canva software.

Analysis of Systematic Review Data

The documents included in the systematic review were transferred to the MaxQda 20
program. In this context, the documents were analyzed in terms of the number of authors.
However, since the number of studies of the authors on AR, VR, and MR technologies,
the author positions of the researchers in the studies, and the h-index metrics of the
authors could not be analyzed with the MaxQda program, other systematic data were
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done manually using Web of Science. All data obtained from the systematic review were
transformed into figures, and only author names and frequency information were
presented in these figures.

Findings
Findings from Bibliometric Analysis
Distribution of Research by Year

Atotal of 1819 articles in the field of education with AR, VR, and MR technologies indexed
in the Web of Science database were reached. Of the related studies, 947 were related
to VR, 773 to AR, and 99 to MR technologies. In this context, studies were presented as
2019 and later, and all studies before this date are shown together. The distribution of
studies by year is visualized in Figure 6.

Figure 6.

Distribution of Studies by Year
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When Figure 6 is analyzed, it can be said that AR research has been conducted since
1999, VR technology was first used in education in 1994, and studies on MR technology
started in 2005. However, it can be stated that educational research in related fields has
increased in the lost five years. In this context, it was determined that the number of
studies published in 2019 and later is higher than all the studies published before this
date. In addition, Figure 6 shows that the number of studies integrating VR with education
is higher than other reality technologies.
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Keywords Most Frequently Used in Studies

Cooccurrence (author keywords) analysis was performed to determine the keywords
used in the studies performed with AR, VR, and MR. It was determined that the studies
included in the analysis contained 2978 keywords. However, in this study, the minimum
number of repetitions of keywords was set to 5 to make the map generated by the
program more understandable. Thus, it was seen that only 161 keywords met the
specified criteria. Link strength was calculated for each of these words, and the map of
the words with the highest link strength is presented in Figure 7.

Figure 7.
Keywords Most Frequently Used in Studies
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As shown in Figure 7, it was determined that the keywords used in the studies on AR, VR,
and MR technologies consisted of 12 clusters. Different colors were used to represent the
relevant clusters. It was also found that keywords, such as virtual reality (n=458),
augmented reality (n=389), education (n=60), medical education (n=53), simulation
(n=49), mixed reality (n=38), mobile learning (n=36), educational technology (n=32)
and computer-based learning (n=30), were frequently preferred in the documents
included in the present study. Furthermore, in the related studies, it is generally observed
that AR, VR, and MR have a strong connection with the words self-efficacy, language
learning, teachers, usability, online learning, music education, education, training,
educational technology, and higher education. On the other hand, it can be stated that
the links of keywords with words, such as computer-based learning, organic chemistry,
English as a foreign language, biochemistry, curriculum, distance learning, media in
education, simulation, simulation training, anatomy, anatomy education, immerse,
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COVID-19, surgical training, and dental education, are weak. Therefore, it can be said
that AR, VR and MR studies are less preferred than others in health education.

Countries with the Most Publications

Educational studies supported with AR, VR, and MR technologies were analyzed in the
context of countries. For this purpose, citation (country) analysis was performed, and at
least five publications were accepted as criteria. Accordingly, only 49 out of 88 countries
were included in the analysis. The countries with the highest number of publications are
given in Figure 8.

Figure 8.
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According to Figure 8, it can be stated that most AR, VR, and MR research is conducted
in the United States of America (n=296). Following the United States, China (n=144),
Taiwan (n=136), and Spain (n=79) were found to integrate these technologies more in
educational research. In addition, the studies conducted in Taiwan and China were
shown separately. However, since the official name of Taiwan is China, the researchers
took the initiative to combine these data (n=280). Thus, it can be said that the number
of studies conducted in China is getting closer to the number of studies conducted in the
United States. Moreover, both Turkey (n=78) and Turkiye (n=12) were used separately
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in the related studies. Therefore, these technologies have been used in educational
research in Turkey a total of ninety times. Thus, the ranking of the countries where AR,
VR, and MR technologies are most frequently used has changed, and Turkey, which was
ranked fifth, has risen to third place, above Spain. On the other hand, while there were
almost no studies on educational technologies in Africa, this situation is more evenly
distributed in Europe. The distribution of countries' research on AR, VR, and MR is shown
in Figure 9.

Figure 9.

Distribution of Research by Country

Universities with the Most Publications

The studies in which AR, VR, and MR were used were reviewed regarding universities. In
this context, firstly, an analysis was made in the citation (organizations) section by
considering five publication criteria. Therefore, only 84 out of 1421 universities were
included in the analysis. The universities with the highest number of publications are
given in Table 1.
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Table 1.

Universities with the Highest Number of Publications

University Countty  pibicaton  Citon
National Taiwan Normal University China 35 668
National Taiwan University of Science and Technology ~ China 25 428
University of Copenhagen Denmark 17 1043
The Chinese University of Hong Kong China 17 451
Beijing Normal University China 13 162
Nanyang Technological University Singapore 13 111
National University of Singapore Singapore 12 114
Comenius University Bratislava Slovakia 12 67
Chitkara University India 11 125
National Changhua University of Education China 10 86
National Yunlin University of Science and Technology =~ China 10 134
Bond University Australia 10 144
University of North Texas USA 10 104
University of North Carolina USA 10 159

As shown in Table 1, it was seen that "National Taiwan Normal University" was the
university that conducts the most research on AR, VR, and MR technologies. "National
Taiwan University of Science and Technology" is followed by "National Taiwan Normal
University" regarding the number of publications. In this context, it is noteworthy that the
top two places are held by universities in China and that there are four different Chinese
universities in the top five. It was also seen that only one European country (Denmark) is
in the top five. The majority (n=9) of the universities with the highest number of
publications on AR, VR, and MR technologies were from Asian countries. However, Figure
8 shows that the United States of America ranked first. Similarly, although Turkey ranked
third among countries in terms of publications, it did not make it into the top fourteen at
the university level. On the other hand, when the universities in Table 1 were compared
according to the number of publications and citations, it was determined that "University
of Copenhagen" in the third place (17 articles) received more citations (n=1043) than
the others. Thus, the average number of citations for each publication at the mentioned
university was 61, which can be considered a high level.
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Journals with the Most Publications

Educational research studies in which AR, VR, and MR technologies were used were
reviewed in terms of the journals in which they were published. In this direction, citation
(sources) analysis type was used. In addition, the minimum number of publications was
taken as 10, and journals with publications below this limit were excluded. Thus, 27 out
of 281 journals were included in the analysis. The journals that published the most
research among the relevant journals are given in Figure 10.

Figure 10.
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Considering Figure 10, it can be said that AR, VR, and MR studies, respectively, were
published in "Education and Information Technology" and ‘"Interactive Learning
Environment" journals. Following these journals, it can be stated that "Education
Sciences,” "Computers and Education" and "Journal of Chemical Education" journals had
more educational research on related technologies. When these journals were analyzed
in terms of the index and impact factor, it was found that "Education and Information
Technology" (Q1, JIF =5,3), "Interactive Learning Environment" (Q1, JIF=5,4), and
"Computers and Education" (Q1, JIF=12,6) were indexed in SSCI. In addition,
"Education Sciences" is indexed in ESCI (Q1, JIF=2,8), and "Journal of Chemical
Education" is indexed in SCI-E (Q2, JIF=2,8). Moreover, when analyzed regarding the
number of publications, it can be stated that the journals in the top ten were generally
technology-oriented (n=8). On the other hand, when the journals in the figure are
compared, it was seen that "Computers and Education" received more citations
(n=1986) than the others despite having 51 articles.
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Authors with the Most Publications

Citation (authors) analysis was conducted to determine the authors of the studies on AR,
VR, and MR. It was determined that the studies included in the analysis included 4103
authors. However, in this study, the minimum number of repetitions of the number of
documents belonging to the authors was set to three to make the map created by the
program more understandable. Thus, it was seen that only 135 authors met the specified
criteria. Link strength was calculated for each of these authors, and the map of the
authors with the highest link strength is presented in Figure 11.

Figure 11.
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Figure 11 shows that Guido Makransky (n=15), Gwo-Jen Hwang (n=14), and Archana
Mantri (n=11) were the authors who published the most articles. Similarly, Makransky
also ranked first in terms of citations. However, it is remarkable that Richard Meyer
received a high number of citations (n=728) despite having five publications.
Accordingly, it can be said that Meyer's average number of citations per article was 146.
In addition, the presence of Turkish researchers (n=7) in the author list created by the
program is important regarding the position and future of technology in the Turkish
education system.

Most Cited Articles

Educational studies supported with AR, VR, and MR technologies were analyzed in terms
of citations. For this, citation (document) analysis was performed, and ot least 10
citations were accepted as a criterion. Accordingly, only 399 out of 1262 studies were
included in the analysis. The most cited articles are presented in Figure 12.
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Figure 12.
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Considering Figure 12, it was determined that three publications by Makransky ranked
in the top ten in terms of the number of citations. It was observed that the researcher
published these studies in 2019. This may be attributed to the fact that Makransky is the
researcher with the highest number of publications on related topics, as indicated in
Figure 11. In addition, when the data obtained from Table 1 and Figure 12 are
compared, it is found that there are consistent results. In this context, it was determined
that the most cited researcher worked at the university with the highest number of
citations. From this point of view, it can be claimed that Makransky contributed
significantly to the number of citations of the University of Copenhagen (n=1043) with
795 citations, and thus increased the recognition of the university. On the other hand, it
is remarkable that there are three articles from Turkey in the top ten and that these
studies received 345 citations. According to the results, it is important that this study
covers 28% of the total number of citations (n=1232) received by the studies conducted
in Turkey.

Findings from Systematic Review
Number of Authors Contributing to Research

Systematically analyzed 20 documents were reviewed in terms of the number of authors.
Thus, it was tried to make predictions about how many teams of people technological
studies can usually be conducted with. In addition, through the findings, suggestions on
how to provide an effective and efficient collaboration environment in technological

research were presented. The findings obtained in this context are presented in Figure
13.
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Figure 13.

Number of Authors Contributing to Research
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Considering Figure 13, it can be said that AR, VR, and MR studies are generally
conducted with two, three, and four authors. It is also remarkable that studies were
conducted with at least six authors. In this context, it can be stated that there were two
studies with six authors and one study each with eight, twelve, and fifteen authors. Four
of the related studies cover MR, and one of them covered AR. Moreover, some of the
related studies resulted from the cooperation of different countries, universities, and
departments. On the other hand, it was determined that there was a single-authored
study.

Authors' Number of Studies on Related Technologies

It was determined that the 20 studies included in the systematic review were conducted
by 90 authors (Figure 13). Due to the large number of authors, only the number of
studies on related technologies conducted by the (first) researchers responsible for the
studies was analyzed. However, since Makransky was the corresponding author in three
studies, he was evaluated once. Thus, the number of studies by 18 authors was reviewed.
In this direction, the authors’ studies in Web of Science were considered. The distribution
of authors according to the number of studies is visualized in Figure 14.
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Figure 14.
Distribution of Authors According to the Number of Studies

Augmented Reality = Virtual Reality = m Mixed Reality

35
30
25 |
20
15
10 |
o — —
SR S N O Iy <& SNE "STREA S PR > 0
&9 & AT I T E E S
N I - (o & & oY (& P ¥ @ & F
“\fa,\v\)@(\%‘@@@m}\o@@ A%{Q@&o\-*
o & Q) SRS & L 2 O @ @‘\ N 9 &
O Y o & & &9 & N @ & &
o RS &2 S XY & J
5° w W

Figure 14 shows that some researchers (Christian Moro, Bruce C. Wainman, and
Nikolche Vasilevski) used related technologies together. In this case, the related studies
were evaluated within the scope of the technology the author used more in his research.
For example, Christian Moro conducted 10 AR, 5 VR, and 2 MR studies. However, four
of the VR studies and one of the MR studies were conducted with AR technology.
Therefore, since the number of AR studies conducted was higher than the others, four
VR and one MR study were presented only as AR studies. In the new situation, it is
accepted that Christian Moro conducted 10 AR, one VR, and one MR study. Based on
this, when Figure 14 is analyzed, it was seen that the number of studies conducted by
Guido Makransky with related technologies in general (n=32) was more in Web of
Science. Similarly, Guido Makransky was the author who had published the most articles
in the last five years, with 15 studies (Figure 11). Figure 11 also shows that Gwo-Jen
Hwang and Archana Mantri were second and third in the ranking of authors who
published the most articles with 14, and 11 publications, respectively. However, Figure
14 does not include these authors. Therefore, it can be said that although the relevant
authors published many publications in the lost five years, these publications were
insufficient in receiving citations. However, according to Figure 14, it is remarkable that
although nine authors had only one study each with AR, VR, and MR technologies, they
were highly cited.

Author Positions of the Researchers in the Studies

Figure 14 shows the number of studies of the authors on the related technologies in the
Web of Science database. However, the author’s position of these researchers in all the
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studies they conducted was also important. Therefore, all studies of 18 researchers
indexed in Web of Science were checked for author rankings. Thus, the rates of
researchers being the first and last authors in the studies were determined. The findings
obtained in this direction are given in Figure 15.

Figure 15.

Author Positions of the Researchers in the Studies
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When the author positions of the researchers in the studies were analyzed, it was seen
that Noureddine Elmgaddem (100%) and Tara Dallinger (100%) had the highest rate of
being the first authors. However, these authors have 1 and 2 articles in Web of Science,
respectively (Figure 15). Similarly, the fact that Nikolche Vasilevski and Dominik Schoeb
contributed only five articles can be considered the main factor that increased their
percentage to 80. Therefore, it is useful to look at how many articles this rate corresponds
to in all studies rather than the rate of first authorship. From this point of view, when all
studies are multiplied by first-author ratios, it can be said that Christian Moro is the first
author with 30 studies. However, it is remarkable that Moro ranked third in terms of the
total number of studies. In addition, Guido Makransky stood out as the second
researcher with the highest number of first authors, with 27 studies. These researchers
were followed by Ah-Fur Lai with 19 studies and Bruce C. Wainman with 17 studies.
However, it is remarkable that Wainman had the highest number of publications (n=97)
among these researchers. Thus, although Wainman published many studies on the Web
of Science, it can be stated that he was the first author in a very small fraction of them.
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Authors' h-index Metrics

Figure 12 shows the most cited articles and authors, Figure 11 shows the researchers
with the highest number of publications on AR, VR, and MR in the last five years, and
Figure 14 shows the number of studies conducted by authors on these technologies in
general. However, these are not considered sufficient to demonstrate a researcher's
contribution to science. Therefore, the h-indexes in the Web of Science database were
checked to determine the scientific impact of the authors included in the systematic
review. The findings obtained in this direction are presented in Figure 16.

Figure 16.

Authors' h-index Metrics

30
25
20

15

(/]
@ Q} \}0

0 -
& o

Figure 16 shows that Guido Makransky (n=27), Bruce C. Wainman (n=18), Oliver A.
Meyer (n=15), and Christian Moro (n=13) scored higher regarding h-index than the
others. Similarly, Figure 14 shows that these authors, except Oliver A. Meyer, published
more on AR, VR, and MR technologies. On the other hand, Guido Makransky was the
author who has published the most on related technologies in the last five years (Figure
11). Figure 12 shows that Guido Makransky has been the most cited author in the last
five years for his educational research with the mentioned technologies. In addition,
when the technologies used in this research are considered separately, it can be stated
that Bruce C. Wainman ranks second with the number of citations (n=47) in MR
research. Figure 15 shows that Wainman had more studies on the Web of Science than
other authors. Considering the same figure, Wainman was followed by Gudio
Makransky with 76 studies and Christian Moro with 55 studies. Considering all these
together, it can be stated that Guido Makransky, Christian Moro, and Bruce C. Wainman
contributed more to science on these issues than other authors.
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Conclusion and Discussion

In this study, it was determined that educational research conducted with AR and VR
technology started to be conducted in the 1990s. Consistent with the findings obtained
in this study, some studies in the literature show that the first educational research on AR
was conducted in 1999 (Karakus et al., 2019). On the other hand, Rashid et al. (2021)
state that the first publication on VR in higher education was made in 1994, which is
consistent with the results of this study. However, it was determined that the integration
of MR research into education coincided with the mid-2000s. Therefore, it can be said
that AR, VR, and MR are relatively new technologies for various disciplines, especially
education. In addition, the result of an increase in the number of studies on related
technologies in the last five years supports this conclusion. Likewise, it has been
suggested that the number of publications in the literature has increased significantly
after the 2010s (Hincapie et al., 2021; Liu et al., 2017). Rojas-Sdnchez et al. (2023)
argued that in recent years, there have been developments in VR-assisted learning
processes and significant progress, has been made in the application and use of this
technology. This may be because relevant technologies have become a necessity in
contemporary education. Similarly, Sala (2021) emphasizes the importance of
improving modern educational environments with new technologies, such as AR, VR,
and MR. On the other hand, when these technologies are compared, it is seen that VR
is used more in education than other reality technologies. This may be because studies
with VR technology both started earlier as year and researchers were more familiar with
the technology. AR can be envisioned as a variation of virtual environments or VR
technology as it is more commonly called (Azuma, 1997). Therefore, it can be thought
that researchers do not have sufficient knowledge about AR and MR. However, the
increase in the number of AR and MR studies in the last five years shows that the interest
in these two technologies has increased. This increase is expected to continue as a search
was conducted on 01.10.2023 for this research. In fact, in the search conducted on
20.01.2024 with the same inclusion criteria, it was observed that 112 new publications
were made, 34 for AR, 71 for VR, and 7 for MR.

It was found that the keywords virtual reality, augmented reality, education, medical
education, simulation, mixed reality, mobile learning, educational technology, and
computer-based learning were used more in the studies found in Web of Science. This
may be because in most of the studies in the literature, keywords and title or topic are
chosen in harmony (Lin et al., 2017; Mirault et al., 2021; Tiwari et al., 2024; Tosik-Gin
& Atasoy, 2017) because some researchers suggest that a good headline should include
keywords (Gemayel, 2016; Lippi, 2017; Sharma, 2019). On the contrary, it has been
observed that the literature also includes expressions that are in the title but not used in
the keywords or that are in the keywords but not in the title (Vogel et al., 2006). It is also
remarkable that some studies on related technologies do not have any keywords
(Hughes & Maas, 2017; Kim, 2006). On the other hand, the fact that virtual reality and
augmented reality are the two most used keywords can be directly related to the number
of studies. Similarly, the fact that the mixed reality keyword is not ranked third is thought
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to be due to the low number of MR publications. In addition, it was observed in the
studies that AR, VR, and MR were strongly related to the words self-efficacy, language
learning, teachers, usability, and online learning. From this point of view, it can be said
that the words related to AR, VR, and MR technologies are frequently used together in
the literature (O'Connor & Mahony, 2023; Heintz et al., 2021; Huang, 2022; ézgen et
al., 2021; Zhang et al., 2023).

It was found that most of the research on AR, VR, and MR was conducted in the United
States and China, respectively. In addition, the fact that the universities conducting the
most research on AR, VR, and MR technologies are located in China and that there are
four different Chinese universities in the top five ranks supports this situation. In this
context, it has been observed that "National Taiwan Normal University" is the university
that conducts the most research on AR, VR, and MR technologies. The "National Taiwan
University of Science and Technology" followed the relevant university in terms of the
number of publications. Therefore, it can be stated that the studies conducted in Asian
countries are carried out in certain universities. However, the findings suggest that the
research conducted in the United States of America is not clustered in a single university
so that there is a distribution of publications in different universities. In the systematic
review conducted by Cannizzaro et al. (2022), it was observed that the United States
ranked first and China ranked third in terms of AR publications per country. Similarly,
Agbo et al. (2021) argue that the United States is the most productive country in terms
of publishing articles related to VR in computer science education. This may be because
the technologies in question first emerged and were developed in the United States. In
fact, Sensorama, the first example of a multi-sensory simulator that incorporates all the
features of VR technology, was invented by the American Heilig in 1962 (Gigante, 1993;
Wikipedia, 2023). Similarly, the first real AR/VR experience was with the "Sword of
Damocles," invented by Ivan Sutherland and his student Bob Sproull at Harvard
University in 1968 (Billinghurst et al., 2015; Wikipedia, 2024). On the other hand,
Turkey ranked third among the countries where these technologies were integrated into
educational research. In a systematic review conducted in Turkey, it was found that
studies on educational technology indexed in SSCI, SCI, and ERIC indexes have
increased since the beginning of the 21st century (Kucuk et al., 2013). Finally, it was
found that there were almost no studies on educational technologies on the African
continent, while on the European continent, countries had a more balanced distribution
in the number of publications on related technologies.

The findings showed that AR, VR, and MR studies were published more in "Education and
Information Technology" and "Interactive Learning Environment" journals, respectively.
Following these journals, "Education Sciences,” "Computers and Education" and "Journal
of Chemical Education" journals included more educational research on related
technologies. Likewise, Irwanto et al. (2022) suggested that AR articles in science
education are mostly published by the "Journal of Chemical Education" and "Computers
and Education". Karakus et al. (2019) also determined that the most important journal
in AR-supported education studies is "Computers and Education," according to the
bibliographic analysis of journals. Similarly, Rashid et al. (2021) found that "Computers
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and Education" is the most influential journal in VR technology, with 39 publications and
3968 citations. Finally, evaluating the number of publications by journal and country
together can help to understand the scientific contributions of countries in more depth.
In this context, the fact that the first authors of the articles published in the journal
"Computer and Education" are generally citizens of the United States or China supports
the number of publications determined on a country basis (Hsu et al., 2013). On the
other hand, when the journals were compared, it was seen that "Computers and
Education" received more citations than the others despite having 51 articles. Therefore,
it can be claimed that each article published in the mentioned journal receives an
average of thirty-nine citations and this number is higher than the average number of
citations per article in other journals.

In the present research, it was determined that three publications by Guido Makransky
ranked in the top ten regarding the number of citations. It was seen that the researcher
published these studies in 2019. The citation relationships of VR-supported research in
the literature from 2015 to 2020 were examined, and it was found that Makransky was
the most frequently cited researcher (Cheng et al., 2022). A bibliometric analysis of the
Metaverse also emphasized that Makransky is the most cited author (Tas & Bolat, 2022).
Similarly, Makransky ranked first among the authors who published the most articles. In
addition, when all the studies of the authors included in the systematic review are
multiplied by the proportion of first authors, Makransky stands out as the second
researcher with the highest number of first authors. Guo et al. (2021) also concluded in
their extended reality study that Makransky has the highest number of articles as the first
author. On the other hand, Christian Moro was the first in the first author ranking.
However, it is remarkable that Moro ranks third in terms of the total number of studies.
In line with these results, Guido Makransky, Bruce C. Wainman, Oliver A. Meyer, and
Christian Moro, respectively, scored higher than the others in terms of h-index. On the
other hand, due to the bibliometric analysis, it is important that there are three articles
from Turkey in the top ten, and these studies received a total of 345 citations. In another
study, the distribution of AR studies according to the number of citations between 2007
and 2022 was analyzed and it was stated that one study from Turkey ranked in the top
ten (Irwanto et al., 2022).

As a result of the examinations, it was seen that AR, VR, and MR studies were mostly
conducted with two, three, and four authors. It is also remarkable that there are two
studies with six authors and one study each with eight, twelve, and fifteen authors. In
another study, AR studies were evaluated regarding the number of authors, and it was
determined that the studies generally had two authors (Tezer et al., 2019). In the same
study, it was found that the number of studies conducted with at least six authors was
high. Four of the studies included in this study cover MR, and one study covers AR. From
this point of view, teamwork is needed when implementing applications for MR
technology. This may be because MR applications are a very new technology and are
less known than AR and VR technologies. Speicher et al. (2019) support this inference
by stating that MR was first proposed in 1994 and that discussions about this technology
have become more complex as time goes on. On the other hand, it was determined that
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some of the related studies emerged as a result of the cooperation of different countries,
universities, and departments. In this direction, the findings suggest that research
integrating education and technology requires expertise, and more effective results can
be obtained with teamwork and cooperation.

Limitations and Recommendations

Although this study has many contributions to the literature, some limitations need to be
addressed. The main limitation of this study is that it focuses only on the analysis of
studies published in Web of Science. Therefore, it is recommended to expand the
documents to be analyzed in further studies with other databases. In other words, the
use of databases, such as Scopus or Google Scholar, may lead to different results. In
this study, theses, books, or articles were not added to the inclusion criteria. Furthermore,
the present study only examined publications in English and did not include research in
other languages. Thus, bibliometric studies involving different languages and various
types of publications can be conducted in the future. The keywords augmented reality,
virtual reality, and mixed reality were used in the study. For a broader analysis of
bibliometric data on these technologies, new search terms can be defined that allow the
inclusion of other studies related to the field of education. Similarly, inclusion of the
keywords mentioned in the present study in the title was accepted as a criterion.
However, studies using AR, VR, and MR research as secondary teaching methods or
techniques can also increase the knowledge in this field. Hence, scanning the abstract
and the title in further studies can provide rich data. Finally, the data sources included
in the present study were limited to the field of education. In this direction,
multidisciplinary research can be conducted by selecting different fields where AR, VR,
and MR technologies are used.
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Genisletilmis Torkge Ozet

Alan yazin incelendiginde egitim alaninda AG, SG ve KG teknolojileriyle ilgili ayri ayri
bircok bibliyometrik analiz calismasi yapildigr gérilmustor (Arici vd., 2019; Hincapie
vd., 2021; Liu vd., 2017; Mani & Madhusudan, 2022; Rojas-Sénchez vd., 2023; Soto
vd., 2020; Talan, 2021). Benzer sekilde alan yazininda bahsi gecen teknolojileri ikili
olarak ele alan ve bibliyometrik analiz kapsaminda gerceklestiren egitim aragtirmalarina
rastlanmigtir (Calabuig-Moreno vd., 2020; Zhao vd. 2023). Ancak AG, SG ve KG
teknolojilerini  bUtinctl bir sekilde ele almamak pedagoji olusturma firsatini
sinirlamaktadir (Maas & Hughes, 2020). Bu yizden Zhang vd. (2022) tarafindan ¢
teknolojiyi de icerisinde barindiran bir bibliyometrik analiz yapilmigtir. Ancak bu
arastirmada yalnizca cerrahi calismalara odaklanilmis ve diger alanlar géz ardi
edilmigtir. Buradan hareketle bu arastirmada U¢ teknoloji birlikte degerlendirilmis ve
egitim teknolojilerine yénelik bilgilerin kapsami artirlmaya caligilmigtir. Bu durumun
egitimde AG, SG ve KG uygulamalarini inceleyen arastirmacilara, egitim politikacilarina
ve Ogretmenlere 6nemli katki saglayacagr disiontlmektedir. Ayrica bu calismanin
aragtirmacilar icin yararl bir kaynak olacagr éngérilmektedir. Belirtilen gerekgeler
dogrultusunda calismanin amaci, egitim alanindaki AG, SG ve KG arastirmalarina
yonelik yayinlanan makalelerin  bibliyometrik analizini gerceklestirmektir. Bununla
birlikte calismada, bibliyometrik analiz verilerine dayali olarak bir sistematik inceleme
yapilarak aragtirma  egilimlerine iliskin  daha kapsaml  bilgilere ulagilmasi
amaglanmaktadir.

Bu ¢alisma, ¢oklu arastirma yéntemine goére tasarlanmugtir. Coklu aragtirma yéntemi,
aragtirma probleminin incelenmesinde iki veya daha fazla veri toplama yénteminin
birlikte kullaniimasi olarak tanimlanabilir (Cohen vd., 2007). Bu dogrultuda arastirmada
iki farkl nitel yéntemden yararlanilmis ve dncelikle bibliyometrik analiz yapilmigtr.
Bibliyometrik analizden sonra en fazla atif alan calismalar degerlendirmek amaciyla
sistematik inceleme tekniginden yararlanilmigtir. Arastirmada, tarama yapmak icin
"augmented reality", "virtual reality" ve "mixed reality" anahtar kelimeleri kullanilmigtir.
ilgili anahtar kelimelere gére baslik kategorisi géz éniinde bulundurularak 01.10.2023
tarihinde Web of Science veri tabaninda bir tarama gerceklestirilmistir. Bu kapsamda
AG (n=531), SG (n=685), KG'ye (n=71) yénelik toplam 1287 caligma .ixt formatinda
indirilmistir. Sistematik incelemeye déhil edilen makalelerin se¢iminde atif sayilar
dikkate alinmigtir. Boylece toplam yirmi dokUman gézden gegirilmistir. Aragtirma
kapsaminda ulagilan bibliyometrik verilerin analizi, van Eck ve Waltman (2010)
tarafindan gelistirilen VOSviewer programiyla gergeklestirilmigtir. Sistematik incelemeye
dahil edilen dokimanlar MaxQda 20 programina aktarilmigtr. Bu kapsamda
dokUmanlar, yazar sayilari agisindan incelenmistir.

Arastirmada, AG ve SG teknolojisiyle gergeklestirilen egitim aragtirmalarinin 1990'h
yillarda yapilmaya baglandigi tespit edilmistir. Bu sonuglarla benzer olarak alan
yazinindaki bazi ¢caligmalarda AG'ye yonelik ilk egitim aragtirmasinin 1999'da yapildig:
gorilmektedir (Karakus vd., 2019). Ote yandan Rashid vd. (2021) tarafindan
yUksekoégretimde SGlye iliskin ilk yayinin 1994 yilinda yapildiginin  belirtilmesi
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arastirmanin  sonuglariyla tutarlik géstermektedir. Buna karsin KG aragtirmalarinin
egitimle bUtinlestiriimesinin 2000'li yillarin  ortalarina denk geldigi belirlenmistir.
Buradan hareketle AG, SG ve KG'nin basta egitim olmak Uzere cesitli disiplinler igin
nispeten yeni teknolojiler oldugu sdylenebilir. Diger taraftan bu teknolojiler
karsilagtinldiginda SG'nin diger gerceklik teknolojilerine nazaran egitimde daha ¢ok
kullanildigr gérolmostir. Bu durum SG teknolojsiyle gerceklestirilen calismalarin hem yil
olarak daha énce baglamasindan hem de arashrmacilarin bu teknolojiye daha fazla
asina olmasindan kaynaklaniyor olabilir. Oyle ki AG, sanal ortamlarin veya daha yaygin
olarak adlandinlan SG teknolojisinin bir varyasyonu olarak &éngérilebilir (Azuma,

1997).

Web of Science'da bulunan calismalarda sirasiyla virtual reality, augmented reality,
education, medical education, simulation, mixed reality, mobile learning, educational
technology ve computer-based learning anahtar kelimelerinin daha fazla kullanildig:
saptanmistir. Bu durumun nedeni, alan yazinindaki cogu arastirmada anahtar kelimeler
ile baglk veya konunun uyumlu secilmesi olabilir (Lin vd., 2017; Mirault vd., 2021;
Tiwari vd., 2024; Tosik-GUn & Atasoy, 2017). CunkU bazi aragtirmacilar, iyi bir baghgin
anahtar kelimeleri icermesi gerektigini 6ne strmektedir (Gemayel, 2016; Lippi, 2017;
Sharma, 2019).

AG, SG ve KG arastirmalarinin sirasiyla daha ¢ok Amerika Birlesik Devletleri ve Cin'de
yapildigi tespit edilmistir. Ayrica AG, SG ve KG teknolojileriyle alakali en fazla aragtirma
yapan Universitelerin Cin'de yer almasi ve ilk bes sira icerisinde dért farkli Cin
Universitesinin bulunmasi bu durumu destekler niteliktedir. Bu kapsamda "National
Taiwan Normal University'nin AG, SG ve KG teknolojileriyle alakali en fazla arastirma
yapan Universite oldugu gériulmustor. ilgili tniversiteyi yayin sayisi agisindan "National
Taiwan University of Science and Technology'nin takip ettigi tespit edilmistir. Dolayisiyla
Asya Ulkelerinde yapilan calismalarin belirli Gniversitelerde gerceklestirildigi ifade
edilebilir.  Ancak Amerika Birlesik Devletlerinde yapilan arastirmalarin tek bir
universitede yigilmadigi, béylece yayin acisindan farkli Gniversitelere yénelik bir dagilim
oldugu séylenebilir. Cannizzaro vd. (2022) tarafindan gerceklestirilen sistematik
incelemede, Ulke basina dugen AG yayinlarinda Amerika Birlesik Devletleri'nin birinci,
Cin'in UgUncl sirada oldugu goértlmustir. Benzer sekilde Agbo vd. (2021), bilgisayar
bilimleri egitiminde SG ile ilgili makalelerin yayinlanmasi acisindan Amerika Birlesik
Devletlerinin en Uretken Ulke oldugunu éne sirmektedir. Diger taraftan bahsi gecen
teknolojilerin egitim arastirmalariyla bitinlestirildigi Glkeler arasinda Torkiye Gginco
sirada yer almighr. Torkiye'de yapilan bir sistematik incelemede SSCI, SCI ve ERIC
indekslerinde taranan egitim teknolojisine yonelik calismalarin 21.  yUzyilin
baslangicindan itibaren artig gésterdigi saptanmigtir (Kucuk vd., 2013).

AG, SG ve KG aragtirmalarinin sirasiyla "Education and Information Technology" ve
"Interactive Learning Environment" dergilerinde daha cok yayinlandigi tespit edilmistir.
Bu dergilerin ardindan "Education Sciences", "Computers and Education" ve "Journal of
Chemical Education" dergilerinde ilgili teknolojilere yénelik egitim aragtirmalarina daha
fazla yer verildigi goérlmuostor. Ayni sekilde Irwanto vd. (2022), fen egitiminde AG
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makalelerinin  cogunlukla "Journal of Chemical Education" ve "Computers and
Education" tarafindan yayinlandigini éne sirmuistir. Karakus vd. (2019) de dergilerin
bibliyografik analizine gére, AG destekli egitim calismalarinda en énemli derginin
"Computers and Education" oldugunu belirlemistir. Benzer olarak Rashid vd. (2021),
"Computers and Education"in 39 yayin ve 3968 atif sayisiyla SG teknolojisinde en etkili
dergi oldugunu saptamistir.

Arastirmada, Guido Makransky tarafindan gergeklestirilen Gg yayinin ahif sayisi agisindan
ilk on sirada yer aldig belirlenmistir. Aragtirmacinin bu ¢aligmalart 2019 yilinda
yayinladigi  gértlmustir. Alan  yazininda 2015'%ten 2020ye kadar SG destekli
aragtirmalarin  ahf iligkileri incelenmis ve Makransky'nin en sk atifta bulunulan
aragtirmaci oldugu tespit edilmistir (Cheng vd., 2022). Metaverse Gzerine gerceklestirilen
bir bibliyometrik analizde de Makransky'nin en ¢ok ahf alan yazar olduguna vurgu
yapilmighir (Tas & Bolat, 2022). Benzer sekilde en fazla makale yayinlayan yazarlar
siralomasinda Makransky ilk sirada yer almighr. Ayrica sistematik incelemeye déhil
edilen yazarlarin ttm calismalari, ilk yazar olma oranlaryla ¢arpilinca Makransky, en
cok ilk yazar olan ikinci arastrmaci olarak 6ne g¢ikmaktadir. Guo vd. (2021) de
genigletilmis gerceklik ¢alismalarinda Makransky'nin ilk yozar olarak en fazla sayida
makaleye sahip oldugu sonucuna ulagmiglardir.

incelemeler sonucunda AG, SG ve KG arastirmalarinin cogunlukla iki, i ve dért yazar
ortakhginda gergeklestirildigi gérGlmustir. Ayrica alti yazarl iki galisma; sekiz, on iki ve
on bes yazarli birer calisma olmasi dikkat cekmektedir. Bagka bir arastirmada AG
caligsmalar yazar sayisi agisindan degerlendirilmis ve calismalarin genellikle iki yazar
olduklari belirlenmistir (Tezer vd., 2019). Ayni arastirmada en az alti yazarla birlikte
yUrOtilen calisma sayisinin fazla oldugu saptanmustir. Bu arastirmaya déhil edilen
cahgsmalarin dérdt KG'lyi, biri ise AG'yi kapsamaktadir. Buradan hareketle KG
teknolojisine yénelik uygulamalar gergeklestirilirken ekip calismasina ihtiyag duyuldugu
dUsundlebilir. Bu durum KG uygulamalarinin ¢ok yeni bir teknoloji olmasindan ve AG
ile SG teknolojilerine gére daha az bilinmesinden kaynaklaniyor olabilir. Oyle ki
Speicher vd. (2019) tarafindan KG'nin 1994'te ilk kez énerildiginin ve gin gegtikge bu
teknolojiye yonelik tartismalarin karmasik hale geldiginin séylenmesi bu ¢ikarimi
destekler niteliktedir.
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Introduction

Education is a concept that has evolved with the progress of human history, taking on
different meanings. Education is a lifelong learning process that continues from birth to
the end of an individual's life. This learning process is a socialization journey where
individuals are provided with information and various skills are developed (Arslan,
2018; Course, 2014;). Education is the most crucial investment that enables countries
to build their futures. In order to realize this investment in the best possible way, every
person living in society should be included in the education process (United Nation,
2023). In addition to being a fundamental human right, education also has important
functions in society. In this context, education is one of the most important tools for
ensuring the inclusion of groups that have been ignored due to their various differences
and disadvantages (United Nations International Children's Emergency Fund, 2023). In
this context, education was first recognized as a right in the Universal Declaration of
Human Rights in 1948. The 1960 UNESCO Convention against Discrimination in
Education obliges countries to eliminate explicit and implicit barriers to education. In
this convention, discrimination is defined as "any distinction, exclusion, limitation or
preference based on race, color, sex, language, religion, political or other opinion,
national or social origin, economic status or birth which results in unequal treatment of
individuals in education" (UNESCO, 2020). The 1989 United Nations Convention on
the Rights of the Child defined the special needs of a child with disabilities and
emphasized the need to provide free and designed assistance to these children. In
addition, it is stated that a child with disabilities should be educated in an educational
environment that will enable him/her to meet his/her social needs, socialize and develop
individually in a healthy way, and that access should be ensured (UN, 1989; UNESCO,
2020).

The steps taken to ensure equal opportunities and possibilities in education have
brought the concept of inclusive education to the forefront. Inclusive education means
that all children receive education in the same classrooms, in the same schools.
Moreover, it provides a fair opportunity for all students to develop the skills they need
to learn and succeed. This educational approach also aims to empower education and
provide quality education (UNESCO, 2009; UNESCO, 2020). It particularly aims to find
solutions to the educational problems faced by groups perceived as different and
disadvantaged in society during the education process (Singh & Kumar Prajapati, 2021;
UNESCO, 2009). In this context, the focus is particularly on the inclusion of individuals
with special needs in the education process and ensuring that they receive education in
the same classrooms alongside other students. Over time, inclusive education has
evolved beyond meeting the needs of individuals with special needs, reaching a broader
point (UNESCO, 2001; UNESCO, 2009). Inclusive education encompasses all
individuals with differences related to income inequality, gender, religion, disability,
ethnic background, language, migration, displacement, imprisonment, sexual
orientation, gender identity, religion, and other beliefs and attitudes. It aims to overcome
issues in the educational context, such as social exclusion, peer bullying, and adaptation
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challenges faced by these individuals due to their differences, and to integrate them into
educational institutions (UNESCO, 2020). In this context, the Basic Law on Turkish
National Education addresses this issue through the article on equality of opportunities
and possibilities in education. In the context of this article, “Equal opportunities and
possibilities are provided to everyone, regardless of gender, in education. Measures
such as free boarding, scholarships, loans, and other assistance are taken to ensure
that successful students without financial means receive education up to the highest
educational levels.” Additionally, there are provisions that 'Special measures are taken
to raise and educate children in need of special education and protection” (Basic Law
on National Education, 1973). Under this law, inclusive education has come to the
forefront. Inclusive education was first mentioned in the Law on Children in Need of
Special Education with the number 2916 in 1983. This law specifies that children with
special needs who have suitable qualifications should receive education in the same
schools as their peers (Education Reform Initiative, 2016; Law on Children in Need of
Special Education, 1983). However, the real need for the inclusive education approach
in Turkey emerged from the impact of the refugees arriving from Syria, particularly
starting from the year 2011. Especially in the year 2016, the Turkish Government
decided that this situation is not temporary and that long-term permanent solutions for
refugees, including education, need to be developed (Keleg, 2019). In this context, the
initial focus was on resolving the language, education system, teacher, and peer
adjustment issues faced by refugee students and integrating them into the Turkish
education system. During this process, the fundamental goal of the Turkish education
system, which is to nurture good citizens, has also been taken into consideration (Gir

et al., 2022).

The subject that plays a crucial role in achieving this goal is the social studies course.
The social studies course is fundamentally focused on nurturing good citizens for their
country and globally fostering responsible individuals. In this context, adapting inclusive
education in the social studies course is crucial for the inclusion of both refugee students
and other disadvantaged groups in education. There is a connection between the social
studies course and inclusive education in terms of purpose, the process of teaching and
learning, as well as dimensions of values and skills. The social studies course is
fundamentally one of the most important subjects that addresses socialization,
socialization processes, and social integration. Therefore, the social studies course aims
to raise awareness about stereotypes and prejudices, recognize personal rights and
freedoms, promote respect for individuals from different cultures, and instill the
understanding that cultural differences are a source of richness (Oner, 2022).
Additionally, inclusive education aligns with the goals and achievements of the social
studies course, aiming to create a more just and inclusive society (Firat, 2021). Therefore,
implementing the concept of inclusive education in the social studies course will
contribute to solving the problems faced by disadvantaged individuals and accelerate
socialization processes. Social studies teachers have important responsibilities in
ensuring that the inclusive education approach is applied in the social studies course.
Social studies teachers need to recognize disadvantaged students in their classrooms,
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find solutions to the problems these students are facing, and most importantly, address
and resolve issues related to peer integration. Teachers should explore the abilities,
interests, and skills of typical or gifted children in their classrooms and employ the
necessary strategies, methods, and techniques for their development (Daglioglu et al.,
2017). Moreover, they should collaborate effectively with special education and
guidance teachers when necessary. However, research shows that social studies
teachers find their self-efficacy in inclusive education insufficient, have difficulty in
identifying disadvantaged groups (Firat, 2021), face difficulties due to language
differences (Yildirm, 2017; Yenilmez & Coplt, 2019; Dogan & Avci, 2022), cannot
communicate with students (Kiremit et al., 2018), and have difficulty integrating inclusive
education into their teaching processes. In addition, it has been determined that
teachers have difficulties in combating the traumas of refugee students due to
psychological reasons (Yenen & Ulucan, 2020), inability to attend classes due to
absenteeism (Dogan & Avcioglu, 2022), refugee students' feeling inadequate in
education (imamoglu & Caliskan, 2017), and inequality of opportunity due to reasons
such as housing conditions. They also mention various difficulties, such as insufficient
class hours and crowded classrooms (Oner, 2022).

In this context, although there are studies in the literature on the difficulties experienced
by social studies teachers in inclusive education, there is no research that includes all
aspects of inclusive education. However, there is a need to evaluate all aspects of
inclusive education in order to make it a part of the social studies course. When planning
inclusive education, it is very important to consider the views of social studies teachers,
who are the most important part of the process. In this context, the study aims to
determine social studies teachers' views on inclusive education. In line with this objective,
answers were sought for the questions below:

1.What are the opinions of social studies teachers regarding what inclusive education
is¢

2.What are the opinions of social studies teachers regarding the strengths of inclusive
education?

3.What are the opinions of social studies teachers regarding the weaknesses (areas that
need improvement) of inclusive education?

4 What are the opinions of social studies teachers regarding the opportunities offered
by inclusive education?

5.What are the opinions of social studies teachers regarding situations/elements that
could pose threats or concerns for inclusive education?
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Method
Research Model

In line with the purpose of the study, phenomenology design, one of the qualitative
research methods, was used. Phenomenology is a qualitative research design that aims
to reach a common understanding of the experiences of a certain group of people about
a phenomenon or concept (Creswell, 2013). Within the scope of this method, the
perceptions of social studies teachers towards inclusive education were examined, and
a comparison was made within the scope of the dimensions of SWOT analysis.

Study Group

The study group consisted of 16 social studies teachers working in public secondary
schools between 2022 and 2023.. The study group of the research was selected using
the purposive sampling method. Purposive sampling is a sampling method used to
enable in-depth study of situations that are thought to have rich information (Patton,
1987). Therefore, when selecting social studies teachers for the study group, attention
was paid to their existing or previous experiences with immigrant students in their
classrooms. In this context, the information related to the study group is presented in
Table 1:

Tablo 1.

Descriptive Information about the Study Group

n
Female 8
Gender
Male 8
1-5 13
Durchqn of Prowf:hng 510 5
Inclusive Education
10-15 1

Sixteen of the social studies teachers in the study group taught social studies courses to
students who had migrated to Turkey for different reasons.

Data Collection Tools

In the study, a SWOT analysis form was used to draw a general framework for inclusive
education. This form includes the four dimensions of the SWOT analysis: Strengths,
weaknesses, opportunities, and potential threats or concerns. Additionally, it addresses
the question of what inclusive education is. After the draft form was prepared, the
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guestions were finalized by taking the opinion of 1 social studies teacher. In order to
determine whether the questions in the SWOT analysis form were understood, whether
they were suitable for teachers to produce answers, and whether they were appropriate
in terms of language and expression, the form was finalized by taking the expert opinion
of 3 social studies educators. In addition, the form also included descriptive information
about the study group, including gender, duration of inclusive education, and the target
group(s) for which inclusive education was provided. Accordingly, the following
guestions were included in the SWOT analysis form.

1.What is inclusive education?

2.What are the strengths of inclusive education?

3.What are the weaknesses (areas that need improvement) of inclusive education?
4 What opportunities does inclusive education provide?

5.What are the situations/elements that could pose threats or concerns for inclusive
education?

Before the SWOT analysis form was applied, social studies teachers were contacted by
phone and informed about the research. Then, the SWOT analysis form was delivered
to social studies teachers via Google Forms.

Data Analysis

A descriptive analysis technique was used to analyze the research data. In this context,
categories were first created based on the dimensions of SWOT analysis. Considering
these categories, the data were read and organized by the researchers. The organized
data were coded by the researchers, and direct quotations were determined. During this
process, the data were reviewed again by making direct quotations. In this direction,
codes were created by reaching a final decision as a result of two codings (Merriam,
2009).

Validity and Reliability

Within the scope of the research, expert opinion was utilized to ensure validity and
reliability. In addition, the findings of the research were supported with direct quotations
to ensure the validity and reliability of the research.

Findings

The findings of the study were analyzed and presented under the titles of what inclusive
education is, strengths of inclusive education, weaknesses (areas that needed
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improvement) of inclusive education, opportunities provided by inclusive education, and
elements that could pose threats or concerns in inclusive education.

1.The Findings Regarding What Inclusive Education Is
Table 2 presents the opinions of social studies teachers on what inclusive education is.

Table 2.

Social Studies Teachers' Opinions on What Inclusive Education is

What is Inclusive Education f
Equal Opportunity 12
Individual Difference 8

When the findings in Table 2 are analyzed, social studies teachers defined inclusive
education as equality of opportunity and individual difference. In this context, P1 defined
inclusive education as “focusing on other groups facing difficulties in receiving equal and
quality education, such as children from impoverished backgrounds, those with different
ethnic and cultural backgrounds, and girls living in rural areas.” P2 defined inclusive
education as "Ensuring that all students in the education system receive education in line
with their interests and needs. It is to embrace all students equally."

2.Findings on the Strengths of Inclusive Education

Social studies teachers' opinions on the strengths of inclusive education are given in
Table 3.

Table 3

Social Studies Teachers' Opinions on the Strengths of Inclusive Education

Strengths of Inclusive Education f
Considering Individual Difference 4
Equal Opportunity 3
Accelerating Social Cohesion 1
Facilitating the Learning Process 1
Strengthening Communication 1
Achievement Self-Efficacy 1
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Peer Learning 1
Supporting Individual Development 1
Respect for Differences 1
Ensuring Socialization 1
Preventing Social Segregation 1
Providing Self-Confidence 1

According to the findings in Table 3, one of the participants, P1, described the strengths
of inclusive education as "...It allows the individual to socialize. It prevents social
segregation. It enables the individual to realize himself/herself and create an
environment of self-confidence...". P4 stated that "Inclusive education is valuing diversity
and not excluding anyone from educational processes due to reasons such as gender,
ethnicity, social class, health, social participation and achievement and embracing
everyone by the system", P15 stated that "All students benefit from educational
opportunities under equal conditions, there is equality of opportunity, students learn from
each other, increase self-confidence ...", and P16 stated that "It sees students of all
abilities as valuable...".

3.Findings on the Weaknesses of Inclusive Education

Table 4 includes the opinions of social studies teachers regarding the weaknesses (areas
that need improvement) of inclusive education.

Table 4

Opinions of Social Studies Teachers on the Weaknesses (Areas that Need Improvement) of Inclusive
Education

The Weaknesses (Areqs that Negd Improvement) of f
Inclusive Education

Problems arising from overcrowded classrooms 3

Ignoring Individual Differences 2

Time Problem 2

Failure to Provide Equal Opportunity 1

Reducing Academic Success 1

Problems arising from Adaptation 1
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Peer Bullying 1
Superficialization of Content 1
Lack of Resources 1

Low Number of Guidance Counselors 1
Insufficient Guidance Services 1

According to the findings in Table 4, one of the participants, P2, expressed the
weaknesses (in need of improvement) of inclusive education as "The lack of organized
resources that we can get help for planning during extracurricular time...". P3 of the
participants said "Inadequacy of school guidance services in student identification and
the scarcity of guidance teachers in schools...", P5 said 'l think that it can remain much
more superficial under a single educational roof", according to P12 "Good students can
go backwards in terms of success...".

4.Findings on the Opportunities Provided by Inclusive Education

Social studies teachers' opinions on the opportunities offered by inclusive education are
presented in Table 5.

Table 5

Social Studies Teachers' Opinions on the Opportunities Provided by Inclusive Education

Opportunities of Inclusive Education f
Ensuring Equal Opportunity 5
Improving Social Skills 3
Increasing Academic Success 2
Increasing Self-Confidence 2
Improving Communication Skills 1
Providing a Different Perspective 1
Increasing Respect for Differences 1

According to the findings in Table 5, P2 of the participants stated that "...Teachers and
students have contributed to the development of social skills by entering into effective
communication with different cultures, races and ethnic groups", P3 underlined that "It
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enables students to socialize, it is a great opportunity for asocial students", P14 stated
"Equality of opportunity, providing education by taking into account the needs of the
child, increasing the child's self-confidence".

5. Findings Regarding Situations/Elements that Could Pose Threats or Concerns to
Inclusive Education

Table 6 presents the opinions of social studies teachers on the situations/elements that
may pose a threat or concern towards inclusive education.

Table 6.

Findings Regarding Situations/Elements that Could Pose Threats/Concerns to Inclusive Education
According to Social Studies Teachers

Situations/ Foc’ror:s thot.moy pose.fh reats/concerns to !
inclusive education

Peer Bullying 4

Language Problem 2

Discrimination 1

In-Class Conflict 1

Decreasing Academic Achievement 1

Teacher Insufficiency 1

According to the findings in Table 6, P1 expressed his opinion as "...I may have concerns
about whether | am sufficient to implement inclusive education..." regarding the
situations/elements that may pose a threat/concern for inclusive education. P2 one of
the participants said, "Problems are observed more for migrant students. Such as
discrimination and marginalization. There is a language problem. This situation causes
their academic success to weaken", P4 stated that "...The exclusion of these students
among students is a threat to inclusive education..." P10 said "In-class conflicts and peer
bullying may occur...".

Results and Discussion

This study was conducted to determine social studies teachers' opinions on immigrant
students in the context of inclusive education. In the study, teachers were asked what
inclusive education is, its strengths, the opportunities it offers, and the weaknesses of
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inclusive education, and the data were analyzed in line with the answers given, and the
results were reached.

While in the past, inclusive education was expressed as an education for children with
disabilities who need special education and children who do not need special education
to be educated together, today, it includes the studies carried out for the education of
children who we can call disadvantaged groups and who have difficulties in terms of
education (UNESCO, 2009; UNESCO, 2020; Singh & Kumar Prajapati, 2021). In the
study, teachers were first asked what inclusive education is. It was determined that
teachers expressed inclusive education as equality of opportunity and individual
differences. In Firat's (2021) study, teachers were asked to define inclusive education,
and it was observed that teachers highlighted features such as providing equal
opportunities and considering individual differences in their definitions, similar to what
is emphasized in this study. In the study of Dogan and Avcioglu (2022), in which they
examined the problems of immigrant students based on inclusive education, it was
concluded that teachers from different branches expressed equality of opportunity the
most in their explanations about inclusive education.

As a result of the study, social studies teachers have expressed that the strong aspects
of inclusive education in the context of immigrant students include considering individual
differences, providing equal opportunities, accelerating social integration, facilitating
peer learning, fostering respect for differences, promoting socialization, and enhancing
self-confidence. Furthermore, teachers have stated that inclusive education, in line with
what they expressed as its strengths, provides equal opportunities, enhances
communication skills, and increases students' self-confidence. Among the opinions of
teachers, it is also noted that inclusive education enhances students' social skills,
provides them with different perspectives, increases academic achievements, and fosters
sensitivity to diversity. The conclusion drawn in the study, indicating that inclusive
education supports peer learning in line with teachers' opinions, parallels the results of
other studies in the literature. In the study conducted by Tosun et al. (2018), which
addresses the challenges related to the education of immigrant students, it is revealed
that teachers highlight the exchange of information among students in classrooms with
immigrant students as an advantage of a multicultural environment. Alpaslan (2019)
examined the views of social studies teachers on Syrian students and stated the
importance of peer learning in line with the views of teachers. In the study, the teachers
stated that one of the ways they follow in solving Syrian students' problems related to
learning is peer support, and in doing so, they ask Turkish-speaking Syrian students to
translate and explain the subjects explained by the teacher to their friends, and they
ensure that students receive support from each other while doing activities. This situation
contributes to the solution of the communication problem to a certain extent. Yildirm
(2020) examined inclusive education for refugee students in social studies courses and
found that teachers emphasized the need to support peer learning for inclusive
education.
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As a result of the study, one of the responses provided by teachers regarding the
opportunities offered by inclusive education is that it strengthens communication. In their
study to determine the educational challenges faced by migrant students, Tosun et al.
(2018) found that migrant students reported teachers encouraging them to
communicate with peers by using simple sentence patterns and involving them in various
projects within the classroom environment. This also contributes to reducing the
communication problems experienced by migrant students.

People migrate to other countries for many different reasons, such as wars, economic
reasons, disruption of social order, unfavorable health conditions, and natural disasters.
These migrants try to adapt to the culture and living conditions of the society they migrate
to by reshaping their own conditions. In this sense, education is an important tool for
migrants to adapt to their new environment and living conditions (Dogan & Avcioglu,
2022). Another result of the study is that teachers stated that inclusive education
accelerates the social adaptation of migrant students as one of its strengths. Children
constitute the group most affected by migration. In this sense, the arrangements to be
made in the education and school environment, especially for children, will accelerate
and facilitate their adaptation process to society, and in this sense, inclusive education
is a structure that includes all these features. Inclusive education not only improves
learning environments but also provides opportunities for all students to succeed in their
learning experiences. Inclusive learning environments provide equal and adequate
learning opportunities to all students who have differences in terms of their learning
levels, interests, needs, cultural characteristics, and past experiences without any
discrimination (Saka & Celik, 2022). Individual differences in education can be related
to students' readiness levels, interests, abilities, and learning styles; being a child of a
broken family; being exposed to disasters; needing special education; gender
inequality; as well as having disadvantages such as being a refugee-asylum-seeker-
migrant. Inclusive education is considered necessary because it accepts all these
individual differences and acts with the understanding of education for all and will help
to ensure the integration of all individuals who have difficulties in self-realization, access,
and participation in education and who are subjected to discrimination (Firat, 2021).
One of the answers given by social studies teachers regarding the strengths of inclusive
education is that inclusive education takes into account individual differences. Today,
due to phenomena such as social movements, migration, coexistence of people from
different origins, and globalization, it has become inevitable for educational
environments to be multicultural. This situation necessitates an educational approach
where individual differences are perceived as richness and are sustained (Kozikoglu &
Yildinmoglu, 2021). In this regard, the results of the study indicate that teachers, in the
practitioner position, hold the view that inclusive education supports individual
differences. This suggests that teachers, in their practical roles, implement inclusive
education in a way that supports individual differences.

The study's results reveal that social studies teachers, in the context of immigrant students,
have expressed concerns about the weak aspects of inclusive education. These concerns
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are related to problems arising from overcrowded classrooms, neglect of individual
differences, peer bullying, and the inability to provide equal opportunities. Teachers
mentioned the time problem as one of the weaknesses of inclusive education in the
context of migrant students. This result of the study is supported by other studies in the
literature. In a study conducted by Alpaslan (2019) that examines the opinions of social
studies teachers on Syrian students, some teachers expressed that they experienced
various problems with immigrant students in terms of academic or adaptation but
mentioned that they could not always allocate enough time to students when faced with
such situations. In Aydeniz and Sarikaya's (2021) study on the educational problems of
migrant students, teachers expressed the time problem in the education of migrant
students and stated that in order to ensure educational equality for students, the
necessary time as well as the necessary environment should be provided. Bayram and
Oztirk (2020) examined the opinions of social studies teachers on inclusive education
and found that one of the obstacles in organizing the learning-teaching process with an
inclusive approach was the intensity of the curriculum and the lack of class hours. Unal
and Aladag's (2020) study, where they examined teachers' views on problems and
solutions in the context of inclusive education practices, aligns with Firat's (2021) study
on inclusive education in social studies. Both studies seem to parallel each other in terms
of their outcomes. One of the main problems of migrant students is language. The
language problem that students experience brings many problems for them in the
school environment, such as not being able to communicate, not being able to
understand the lessons, and not being able to express themselves, are just a few of them.
These problems may not be addressed by teachers for students during the available
class hours, which is why teachers cite the time problem as one of the weaknesses of
inclusive education.

It can be said that the opinions of social studies teachers about the weaknesses of
inclusive education in the context of migrant students, such as adaptation problems,
peer bullying, and low academic achievement, are based on the language problem
experienced by the students and the inability of their parents to fully realize their roles
in the education process. As a matter of fact, immigrant students cannot adapt to the
environment they live in due to the language problem they face, they cannot succeed
academically because they cannot understand the lessons, and they may be exposed to
peer bullying because they cannot communicate with other students in the classroom.
The result of this study aligns with Zayimoglu Oztirk's (2018) evaluation of the
education-teaching services offered to refugee students based on the views of social
studies teachers. It also parallels the findings of Dogan and Telli (2022), who
determined perspectives on inclusive education, Secgin and Eren Ozalp's (2020)
examination of the problems faced by immigrant students in social studies classes, and
Uysal's (2022) meta-analysis of research on social studies and immigrant students.
Again, Dryden (2015), in his study on immigrant/refugee students, stated that students
have language problems both in daily life and in the school environment, especially in
the country they immigrated to. In addition, he stated that students spend a lot of effort
to overcome the language problem they experience, that this effort is disproportionate
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and as a result, they fall behind in the course content. In his study, Yildirm (2020)
indicated that the shyness of refugee students based on language problems directly
affected their participation in classes. He also mentioned the issue of resource shortage
and concluded that in classes, materials such as textbooks and activity books were used.
Similarly, in this study, teachers have expressed that there is a lack of resources in the
context of immigrant students.

One of the significant findings obtained in the study is the teachers' observation and
reporting of inadequacies in their ability to address the education of immigrant children
within the context of inclusive education. In the studies conducted by Tosun et al. (2018),
a significant portion of teachers who teach foreign national students in the education
process express that they have not received any in-service or supplementary training on
how to educate these students in terms of multiculturalism, intercultural education, and
similar aspects. When this result is evaluated, it can be said that teachers have not
received sufficient training regarding the education of immigrant students. Indeed, in
the study conducted by Temur and Ozalp (2022), where they assessed the problems
and solution proposals of classroom teachers for immigrant students, they indicated that,
despite the inclusion of topics such as inclusive education, individual differences in
education, and differentiated instruction in teacher education in Turkey, the results of
their research showed that the training was insufficient or remained theoretical. In the
study conducted by Unal and Aladag (2020), teachers expressed feeling inadequate in
planning education for students under temporary protection. They also mentioned that
in-service training activities on inclusive education were not sufficient. Additionally, the
results of the studies by Erden (2020), Bayram and Oztirk (2021), Dogan and Telli
(2022) and Dogan and Avcioglu (2022) demonstrate similarity. Lew (2012), in his study
in which he examined the mandatory requirements in teacher training for the education
of migrant students, states that teacher training is an important requirement for the
education of migrant students to fully achieve its purpose. In addition to the effectiveness
of teachers in the education of migrant students, the study also states that teachers have
important duties in terms of evaluating the learning process of students. Rutkowski et al.
(2014), in their study on immigrant students in Europe, state that the positive
relationships that immigrant students establish with teachers facilitate their adaptation
to school as well as increase their academic achievement.

In the process of inclusive education, it is very important that stakeholders within the
school, especially guidance services, are involved in the process. Guidance services
have important roles in facilitating the adaptation of migrant students to school,
identifying the source of problems, and eliminating them. As a result of the study,
teachers stated that the guidance services in schools were inadequate, and that this
situation affected them as much as the students and that they could be insufficient in
some issues related to students because they could not receive the necessary guidance

service support. These results of the study are in parallel with the studies in the literature.
Ayan Ceyhan (2016), Bayram and Ozturk (2021), Saka and Celik (2022) stated in their
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studies that the quality of guidance services provided for inclusive education in schools
on both a teacher and student basis is insufficient.

Recommendations

In recent times, the increase in migrations to our country has led to a rise in the number
of immigrant students, consequently impacting the overall population of these students
in the educational environment. School plays an important role in the social adaptation
of these students. The importance of inclusive education in schools in ensuring the
adaptation process of students to society is very important, and as a result of the study,
teachers mentioned the positive aspects of inclusive education in schools in this sense,
but also expressed the problems experienced. As one of the most important of these
problems, teachers emphasized the inadequacy of their own training, and in this case,
it can be said that seminars or trainings given to teachers on inclusive education in the
context of migrant children should be increased. However, teachers particularly drew
attention to the language problems and lack of materials that children experience. In
this sense, cooperation between schools and the Ministry of National Education can be
improved. In this study, social studies teachers' opinions on inclusive education in the
context of immigrant children were evaluated. In the study, it was determined that social
studies teachers evaluated the weaknesses, threats and concerns of inclusive education
together. Research can be conducted to analyze the weaknesses, threats and concerns
of inclusive education by social studies teachers in detail.
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Genisletilmis Torkge Ozet

Sosyal bilgiler dersi tarihi, koltory, toplumsal sorumluklari vb. égrencilere kazandirmayi,
toplumsal uyumu saglamayi ve égrencilerde icinde bulunduklari topluma kargi biz
duyusunu gelistirmeyi amaclayan, Glkesi igin iyi vatandaslar ve kiresel baglamda iyi
bireyler yetismeye odaklanan bir derstir. Bu nedenle, sosyal bilgiler dersi, gé¢cmen
dgrencilerin toplumsal entegrasyonuna saglama ve egitime adaptasyonunda oldukca
énemli bir konumdadir. Sosyal bilgiler dersini kapsayici egitime uyarlamak hem
gdécmen dgrencilerin hem de diger dezavantajli gruplarin egitime dahil edilmesinde
oldukca énemlidir. Bu nedenle, bu ders kalip yargi ve én yargilan fark etmeyi, kisisel
hak ve 6zgirlukleri farkina varmayi, farkl kiltirlerden gelen bireylere saygili olmay: ve
kiltorel farkliklarin zenginlik oldugunu benimsetmeyi amaclamaktadir (Oner, 2022).
Bununla birlikte, kapsayici egitimin daha adil ve kapsayici bir toplum olusturma amaci
sosyal bilgiler dersinin de amaglariyla 6rttgsmektedir (Firat, 2021). Kapsayici egitim
anlayiginin sosyal bilgiler dersinde uygulanabilmesi icin sosyal bilgiler 6gretmenlerine
dnemli gérevler dismektedir. Sosyal bilgiler égretmenlerinin siniflarinda bulunan
dezavantajli égrencileri fark etmeleri, bu &grencilerin yasadiklari sorunlara ¢ézim
Uretmeleri ve akranlariyla yasanan uyum sorunlarini ¢ézmeleri, siniflarinda bulunan
tipik ya da Ustin yetenekli cocuklarin yetenekleri, ilgileri ve becerilerini kesfetmeleri ve
bunlarin gelismesi icin gerekli strateji, yontem ve teknikleri kullanmalar gerekmektedir
(Daglioglu  vd., 2017). Bununla birlikte, gerektiginde &zel egitim ve rehber
dégretmenleriyle uyum icinde calismalidirlar. Ancak yapilan arastirmalarda sosyal
bilgiler 6gretmenlerinin kapsayici egitim anlaminda kendilerini yetersiz bulduklari (Firat,
2021), dil farkliigindan dolayr sorunlar yasandiklari (Yildirrm, 2017), kapsayici egitimi
egitim-dgretim sireclerine entegre etmekte zorlandiklari, ders saati azhg ve sinif
mevcudunun kalabalik olmasindan dolayr (Oner, 2022) cesitli sorunlar yasadiklari tespit
edilmistir. Bu kapsamda, arastirmada sosyal bilgiler 6gretmenlerinin kapsayici egitime
yonelik goruslerini belirlemek amaglanmigtir.

Bu dersin uygulayicisi olan  &gretmenler bu surecin  saglkh yGrittlebilmesini
etkilemektedirler. Bu nedenle, arastirma kapsaminda sosyal bilgiler 6gretmenlerinin
kapsayici egitime yonelik gérislerini belirlemek amaclanmighir. Bu amag dogrultusunda
asagida yer alan sorulara cevap aranmustir:

1.Sosyal bilgiler égretmenlerinin kapsayici egitiminin ne olduguna iligkin gérisleri
nelerdir?

2.Sosyal bilgiler égretmenlerinin kapsayic egitimin giglt yénlerine iligkin gorusleri
nelerdir?

3.Sosyal bilgiler &gretmenlerinin  kapsayici egitimin  zayif (geligtirilmesi gereken)
yonlerine iligkin gorusleri nelerdir?

4.Sosyal bilgiler dgretmenlerinin kapsayicr egitimin sundugu firsatlara iligkin gérusleri
nelerdir?
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5.Sosyal bilgiler dgretmenlerinin kapsayici egitime ydnelik tehdit/endise olusturabilecek
durumlar/unsurlara iligkin goérusleri nelerdir?

Aragtirma nitel araghirma yéntemlerinden fenomenoloji (olgubilim) deseni kullanilarak
gerceklestirilmistir. Feomenoloji; belli bir insan toplulugunun bir fenomen ya da
kavramla ilgili deneyimlerini iliskin ortak anlama ulagmayr amaglayan nitel arastirma
desenidir (Creswell, 2013). Arastirmanin calisma grubunu 2022-23 Milli Egitim
Bakanhgi'na bagli devlet ortaokullarinda gérev yapan ve siniflarinda gé¢men égrenciler
bulunan 16 sosyal bilgiler &gretmeni olusturmustur. Araghrmani verileri yari-
yapilandinlmig gérigsme formu aracihiyla toplanmugtir. Bu form olusturulurken; SWOT
analizi kapsaminda, kapsayici egitimin gicli yonleri, zayif (gelistirilmesi gereken) yénler,
sundugu firsatlar ve tehdit/endise olusturabilecek durumlar/unsurlar boyutlari ve
kapsayici egitim nedir sorulari esas alinmigtir. Arastirmanin verileri betimsel analiz
teknigi kullanilarak analiz edilmigtir. Betimsel analiz kapsaminda, ilk olarak SWOT
analizinin boyutlari esas alinarak kategoriler olusturulmustur. Bu kategoriler géz
éninde bulundurularak veriler arastirmacilar tarafindan okunmug ve dizenlenmistir.
Duizenlenen veriler arastirmacilar tarafindan kodlanarak dogrudan alinti yapilacak
yerler belirlenmistir. Daha sonra aradan bir hafta gectikten sonra veriler tekrar
okunarak kodlanmigtir. Bu esnada dogrudan alinti yapilarak veriler tekrar gézden
gegirilmistir. Bu dogrultuda iki kodlama sonucunda nihai karar varlarak kodlar
olusturulmustur  (Merriam, 2009). Arastrmada gecgerlik ve guvenirligi saglamak
amaciyla uzman gériust alinmugtir. Bununlar birlikte, arastirmanin bulgulari dogrudan
alintilar yoluyla desteklenmistir.

Arastirmanin sonucunda elde edilen sonuglar su sekildedir; sosyal bilgiler 6gretmenleri
kapsayicr egitimi; firsat esitligi ve bireysel farkliik olarak tanimlamiglardir. Kapsayici
egitimin gU¢ly yonlerine dgretmenler; bireysel farkhhg dikkate alma, firsat esitligi
sunma, toplumsal uyumu hizlandirma, &grenme sirecini kolaylastirma, iletigimi
gUclendirme, bireysel gelisimi destekleme, farkhklara saygi, sosyallesmeyi saglama,
toplumsal ayrigmayi 6nleme ve 6zgiven saglama olarak goris belirtmislerdir. Kapsayici
egitimin zayif (geligtirmesi gereken) ydnlerini; bireysel farkliklari géz ardi etme, zaman
problemi, firsat esitligi saglayamama, akademik basariyi azaltma, uyum probleminden
kaynakli sorunlar, akran zorbaligi, igerigin yizeysellestirilmesi, kaynak eksikligi, rehber
dgretmen sayisinin az olmasi ve rehberlik servislerinin yetersiz olmasi olarak ifade
etmislerdir. Kapsayici egitimin sundugu firsatlari; firsat esitligi saglama, sosyal becerileri
gelistirme, akademik basariyr arttirma, ézgiven duygusunu arttirma, iletisim becerisini
gelisgtirme, farkh bakis agisi saglama, farkliklara saygiyr artirma olarak belirten
dégretmenler kapsayici egitime ydnelik tehdit/endise olusturabilecek durumlar/unsurlara
yonelik; akran zorbaligi, dil sorunu, ayrimcilik, sinif ici catisma, akademik basariyi
azaltma ve &6gretmen yetersizligi olarak goéris bildirmiglerdir. Aragtirmanin sonuglar
dogrultusunda, 6gretmenlere verilen kapsayici egitimi konusunda egitim ve seminerlerin
artirlmasi, gé¢men 6grencilerin yasadiklari dil sorununa, materyal eksikliklerine yénelik
Millt Egitim Bakanhgiyla is birliginin gelistirilmesi seklinde énerilerde bulunulmustur.
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Introduction

Technological developments make it possible to use digital materials in educational
environments. Digital materials provide educators and students with opportunities to
improve their knowledge and skills, thus increasing educational standards (Smeda et al.,
2014). Particularly since the outbreak of COVID-19, the contribution of digital materials
to education has become increasingly important, and people have become more
conscious about the use of digital materials. The range of digital materials is
considerably wide (Schneider et al., 2022). One type of digital material used in
education is digital storytelling (DS). Although DS are mostly associated with arts and
humanities, they can also be used as effective teaching materials in quantitative courses
such as mathematics (Sadik, 2008; Wu & Chen, 2020).

Digital Storytelling

DS entails the presentation of a story on a certain topic in a digital environment (Cetin,
2021; Kobayashi, 2012) or, in other words, the enrichment of a story through the use
of multimedia tools (Yilmaz & Durak, 2018). The concept of digital storytelling (DS) is
based on combining the art of storytelling with various digital multimedia resources, such
as images, audio, and video. DS combine text, audio, video, graphics, and music to
present information about a particular topic using technology (Chung, 2007; Robin,
2006, 2008; O'Byrne et al., 2018). DS can also be described as tools for individuals to
convey their feelings and thoughts (Kocaman-Karoglu, 2016; Ng, 2015) or to convey
complex concepts through both linguistic and non-linguistic means (Kim & Li, 2021; Kim
et al., 2021).

Digital storytelling (DS) is based on the traditional concept of storytelling, bearing both
similarities and differences to it. Similar to traditional stories, DS are created around a
chosen theme or topic. They focus on a specific point of view. They can be written to fell
about a personal event, to relate a historical event, or to provide information on a
particular topic (Robin, 2006, 2008). DS involve traditional story-making processes such
as choosing a topic, conducting research, writing a script and turning it into an
interesting story, brainstorming, and creativity (O'Byrne et al., 2018; Saritepeci, 2021;
Robin, 2008). The difference between DS and traditional stories is that DS are supported
by various digital multimedia tools (O'Byrne et al., 2018). DS can be created at a basic
level without using any additional technology, or they can be enriched by using different
applications and software (Yilmaz & Sigirtmag, 2023). The latter typically involves the
combination of narratives in short video format of 2-6 minutes (Jakes & Brennan, 2005;
McLellan, 2007; Ng, 2015; Kim et al.,, 2021; Kocaman-Karoglu, 2016), usually
consisting of 20-25 images, with still images and occasionally animated images and
music (McLellan, 2007). The short and concise structure of DS eliminates the text and
word complexity of traditional stories (Kim et al., 2021). It is important to choose the
appropriate technological tools according to the subject content of DS (Yilmaz & Durak,
2018). Many digital tools are used for creating DS. PowToon, Slidely, Storybird, Puppet
Pals, Movie Maker, PowerPoint, Tellagami, StoryJumper, iMovie, and GoAnimate are
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among the most popular ones. These tools offer many options to users who want to
create DS, such as recording their own voices and music, using ready-made visuals as
well as pre-existing visuals of their choice, and drawing (Buyukkarcr & Mildur, 2022).
DS can be uploaded to websites or printed (Robin, 2008). Sharing the final product of
the creative process offers the opportunity to communicate with peers, colleagues,
administrators, and parents (Kim et al., 2021). Moreover, digital tools are inexpensive
and widely accessible, which makes DS both personal and universal at the same time.
Therefore, DS are powerful learning and communication tools (Chang & Chu, 2022;
Sadik, 2008; McLellan, 2007).

There is no clear theoretical framework for DS used to enhance technology effectiveness
in the classroom (Robin, 2008; Smeda et al., 2010). In general, the process of creating
DS consists of two dimensions. The first dimension is the creation of the story within a
given context and the script-writing stage, and the second dimension is the stage of using
technology integration within the framework of the established script (Saritepeci, 2021;
Wang & Zhan, 2010; BoyUkkarci & Mildur, 2022). In the literature, different researchers
have categorized the DS creation process within different dimensions (Figure 1). Robin
(2008) focused on seven elements identified by the Center for Digital Storytelling (2005).
These elements constitute the seven elements of DS, which are considered the starting
point for working on a DS. Cennamo et al. (2010) described the process of DS creation
in five stages. Lasica (2006), on the other hand, outlined a ten-stage process by
describing the elements of a DS in a broader scope. When the stages of DS creation are
examined, it is seen that the most basic elements of DS are having a point of view and
a purpose for the story; writing a script suitable for the story; selecting audio, video, and
music suitable for the script; and creating and sharing the DS.
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Figure 1. Stages of creating a DS
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Digital Storytelling in Education

DS are used in almost every aspect of life, from health to museums and from commerce
to human resources. Perhaps one of the most important areas where DS are used the
most is education. It is possible to see the use of DS at every level of education, from
preschool to university, and in many disciplines (Cigerci & Yildirnm, 2023; Nunvéfovd et
al.,, 2022; Wu & Chen, 2020). Wang and Zhan (2010) emphasized that DS are
becoming powerful learning materials in educational settings and an effective way to
draw the attention of both teachers and students. DS have the potential to transform and
improve students’ learning (O'Byrne et al., 2018; Korukluoglu & Toy, 2022); they are
effective learning tools (Chung, 2007; Dreon et al., 2015) and constitute a new learning
method (Nunvdfovd et al., 2022; Yilmaz & Durak, 2018). In particular, using
technology-supported DS can be a unique way to teach difficult and complex concepts.
DS offer opportunities to readers who have difficulty comprehending the material to be

learned to visually make sense of or imagine it (Bull & Kajder, 2005; Kajder & Swenson,
2004).

DS created by combining human creativity with technology are characterized as student-
centered interactive learning and materials that can transfer learning to technology-rich
environments (Smeda et al., 2014). Therefore, DS offer teachers and students
opportunities to use technology effectively (Robin, 2006, 2008). Barrett (2006) stated
that DS facilitates four main student-centered learning strategies: engagement, deep
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learning, project-based learning, and technology integration. In addition, there is a
prevailing view that DS used in education are tools that encourage individuals to develop
skills of information-gathering, problem-solving, and critical thinking together with
aesthetic awareness (Chung, 2007; Cetin, 2021; Kim et al., 2021; McLellan, 2007;
Yilmaz & Durak 2018; Walters et al., 2018). The DS used in learning environments
contribute to the development of students’ skills such as using technology (Korukluoglu
& Toy, 2022; Smeda et al., 2014), learning based on collaboration and peer
communication, and taking personal initiative (McLellan, 2007; Yilmaz & Durak 2018).
Furthermore, DS created with digital technologies offers open-ended and creative
learning experiences for both teachers and students (Yang & Wu, 2012). DS are
materials that have the potential to increase students’ engagement in lessons and
provide better learning outcomes (Smeda et al., 2014). They also support learning by
contributing to the concretization of content (Yilmaz & Sigirtmag, 2023). Churchill (2020)
emphasized that DS are digital materials that provide students with opportunities to
conduct research, collect data, and analyze and present their findings. While DS enable
students to learn about a topic, they also give students opportunities to think and learn
about their own lives (Kim & Li, 2021).

Literature Review

Studies have shown that DS used as learning materials contribute positively to the
educational development of students and that they can be used to improve motivation
(Basar, 2022; Hung et al., 2012; Kim & Li, 2021; Niemi et al., 2018; Korukluoglu &
Toy, 2022), creativity (Demirbas & Sahin, 2023; Kim & Li, 2021; Ozen & Duran, 2021),
identity development (Kim et al.,, 2021), academic achievement (Basar, 2022;
Korukluoglu & Toy, 2022; Hung et al., 2012), class participation (Ozen & Duran, 2021;
Saritepeci, 2021), peer communication (Korukluoglu & Toy, 2022), technological
competence (Heo, 2009; Shinas & Wen, 2022), and problem-solving (Korukluoglu &
Toy, 2022; Hung et al., 2012). There are studies in the literature on the use of DS in
mathematics education. For instance, Niemi et al. (2018) explored how DS are perceived
by middle school students. They concluded that DS used in mathematics courses
contributed to students’ collaborative learning, the ability to generate new ideas, success
in group work, and the ability to relate mathematics to daily life. Istenic-Star¢i¢ et al.
(2016) found that DS increased students’” mathematical problem-solving competencies,
while Yilmaz and Sigirtmac (2023) found that preservice teachers considered DS as a
more important type of material than printed course materials because they provide both
auditory and visual richness. Islim et al. (2018) showed that preservice teachers believed
that DS are effective materials that can be used in mathematics courses. Kim et al. (2021)
indicated that DS provide teachers and students with the opportunity to feel more
confident and express their thoughts more easily. Cetin (2021) revealed that DS
contribute positively to learning environments but also found that preservice teachers
had difficulties in creating DS. Similarly, Ozpinar (2017) found that preservice teachers
mostly encountered technical issues in the process of creating DS and had difficulty in
creating stories. The study emphasized that the creation of DS should be learned during
the teaching process. Aldemir-Engin (2022) reported that preservice mathematics
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teachers ignored the step of dramatic questions while creating their DS, did not use music,
and experienced difficulties in making audio recordings and adding sound to their stories.
BUyukkarci and MUldor (2022) conducted their research with preservice mathematics
teachers and showed that the actions and strategies used by preservice teachers in the
process of creating DS were quite limited and that they did not complete the stages of
DS creation in their entirety.

Aim of the Study

In the context of Turkish education, the mathematics curriculum gives importance to
technology-supported mathematics teaching (Ministry of National Education [MoNE],
2018). Therefore, mathematics teachers are expected to use technology effectively.
However, studies show that the level of mathematics teachers’ use of technology for
teaching purposes is not sufficient (Birgin et al., 2020) and that teachers have some
deficiencies in developing digital course materials (Birgin et al., 2020; Turgut & Aslan,
2021; Walters et al., 2018). In the literature, it is emphasized that DS can be effective
teaching tools for mathematics courses (Batur & Cakiroglu, 2023), but the studies to
date on the process of creating DS in mathematics education are not sufficient (Chang
& Chu, 2022; Wu & Chen, 2020). It has been stated that the findings of studies
conducted with limited sample groups cannot be generalized (BuyUkkarci & Muldir,
2022; Islim et al, 2018; Kocaman-Karoglu, 2016) and that such studies should be
repeated with different sample groups (Yilmaz & Durak, 2018; Istenic-Staréi¢ et al.,
2016; Mojtahedzadeh et al., 2021). Furthermore, it is emphasized that little is known
about the effects of DS (Stenhouse & Schafer, 2019) and that preservice teachers should
work in cooperation in the process of creating DS as digital materials (Cetin, 2021). For
these reasons, further research on DS is worth pursuing (Chang & Chu, 2022). There is
a gap in the literature in terms of studies investigating the experiences of preservice
teachers with the use of DS as digital materials in mathematics courses. It is thought that
the opinions of preservice teachers who will be mathematics teachers in the future about
the use of DS as digital materials in mathematics courses are important. Thus, the
present study is expected to provide a contribution to the literature in terms of preservice
teachers’ experiences in creating DS and present insights into the use of DS as digital
materials in mathematics courses.

This study aims to evaluate the DS created by preservice elementary mathematics
teachers as digital teaching materials and to examine their views on the process. In this
context, the study seeks answers to the following questions:

1.What is the general framework of the DS created by preservice teachers for
mathematics teaching?

2.What are the opinions of preservice teachers about creating DS?

3.What are the opinions of preservice teachers about the use of DS as digital teaching
materials in mathematics courses?
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Method

The study was designed as a case study, employing a qualitative research method.
Qualitative research focuses on how people experience phenomena and how they
interpret, perceive, and construct what they experience (Merriom & Tisdell, 2015).

Participants of the Study

Forty-nine undergraduate preservice teachers enrolled in the Department of Elementary
Mathematics Teaching at a university in the central region of Turkey participated in this
study. While 78% (n=38) of the participants were female, 22% (n=11) were male.
Convenience sampling from the purposeful sampling method was used to select the
participants. The participants were between the ages of 19 and 24 (Mean=21.49,
SD=0.12) years and they stated that they had no experience in creating DS before the
implementation of this study. The data of the study was collected in the spring semester
of 2022-2023.

Data Collection Process

This study was conducted within the scope of a course on computer-assisted mathematics
teaching, which is an elective course in the Department of Elementary Mathematics
Teaching. The computer-assisted mathematics teaching course is an applied course that
meets for 2 hours a week. The study lasted 7 weeks. At the beginning of the study,
preservice teachers attended a seminar lasting 2 lesson hours. Information about what
a DS is, how and for what purpose DS are used in education, what DS multimedia tools
exist, and examples of DS were given using in-class discussion and brainstorming
methods. Afterwards, the participants were asked to form their own groups. A total of
21 groups were formed, comprising 3 people who wanted to work individually, 8 groups
of two people, and 10 groups of three people. The study was conducted within the
pedagogical framework proposed by Schuck and Kearney (2008) for video production
and a design framework including the DS stages of Lambert (2013), Robin (2008), Bull
and Kajder (2005), Lasica (2006), and Morra (2013). Each stage of the process
proposed by Schuck and Kearney (2008) includes suggestions for teaching strategies
and peer support. Thus, feedback was provided to ensure that the participating
preservice teachers completed each stage of preparing digital teaching materials.
Detailed information about the pre-production, production, and post-production
practices of the study is presented in Figure 2.
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Figure 2. Implementation process of the study
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In the pre-production stage, the groups first examined the 2018 mathematics curriculum
of the MoNE and decided on the grade levels and outcomes of the DS they would create.

There were no limitations regarding the topics or levels of the DS. After conducting their

research, the groups shared information in the classroom about how they would create
their story environment, and they received feedback. They created their stories and scripts.

Errors in mathematical definitions, editing mistakes, spelling mistakes, and other similar

problems were corrected with cooperation among group members and the instructor.
Some groups shared their stories with other groups and received their opinions. The
groups created storyboards (Chung, 2007), which are visualizations of how a story will
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be displayed. In the production stage, the groups selected a software program to use
and created their DS. The majority of the groups preferred to use Powtoon, although
some groups used Plotagon, Sony Vegas, and Canva, as well. After the production stage,
the groups shared their DS with all participants in the computer lab. The topics of the DS
included fractions (n=5), polygons (n=4), highest common factors/lowest common
multiples (n=3), percentages (n=2), patterns and decorations (n=2), equations (n=2),
natural numbers (n=1), integers (n=1), ratios/proportions (n=1), and the history of
mathematics (n=1). The time duration of the created DS varied between 1.30 and 6.02
minutes, with an average duration of 3.32 minutes.

Data Collection Tools

Four different data collection tools were used in this study. The first was the Graded
Assessment Scale for DS (GASDS), developed by Ozcan, Kukul, and Karatas (2016). This
scale was used to evaluate the DS created by the preservice teachers. The scale consists
of three main themes with 14 sub-themes: 1) planning (dramatic question, purpose of
the story, creating a storyboard, originality/appeal), 2) production (length of the story,
economy, use of language and grammar, copyright and ethics, sound, music,
multimedia quality, multimedia synchronization, editing), and 3)
sharing/presentation/feedback (sharing for feedback). Scale items such as story length,
copyright and ethics, and sharing for feedback are rated between 0 and 3 as poor to
excellent; other scale items are rated between 0 and 3 as bad, poor, good, or excellent,
respectively. The maximum score that can be obtained from the scale is 42, and the
minimum possible score is 14.

The stories and storyboards that the groups prepared constituted the second data
collection tool of the study, while the reports written by the groups constituted the third.
During the implementation of the study, each group wrote a report about the process.
In their reports, they recorded all the data related to the pre-production, production, and
post-production stages as well as their feelings and thoughts about the process.

The final data collection tool used in this study was a focus group interview form. In
preparing that form, the relevant literature was first reviewed, and then focus interview
questions were formulated. In this context, two experts in the fields of mathematics
education and educational sciences were consulted. In addition, a pilot study was
conducted with two students. Based on the feedback from the students and experts, the
focus interview form was finalized by removing or reorganizing questions that were
difficult to understand, complex, or incompatible with the study. After the implementation
process was over, a total of 8 focus group interviews were conducted in groups of 5 in
the researcher’s office. All participants verbally confirmed that they were participating in
the interviews based on principles of voluntariness and willingness. The participants were
assured that their names would be kept confidential and the data would not be shared
with anyone. Interviews were audio-recorded with the permission of the participants. The
interviews lasted approximately 15-20 minutes. The questions in the 9-item focus group
interview form were as follows:
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1.What do you think a DS is, and how would you define it¢
2.What were your favorite aspects of creating a DS?¢ Can you describe them?
3.What were the most difficult aspects of creating a DS2 Can you describe them?

4.What do you think about the use of DS in mathematics courses as digital teaching
materials?

5.What are the advantages and disadvantages of using DS as digital teaching
materials in mathematics education?

6.Would you use DS as digital teaching materials when you become a teacher? Please
explain why or why not.

7.What are your thoughts about the skills you gained from the DS creation process?

8.What would you take into consideration if you were going to create a DS as digital
teaching material again? What would be your suggestions?

9.1s there anything else you would like to add?
Data Analysis

The groups’ DS were evaluated separately by three field experts. Pearson correlation
analysis was used to verify the validity of the experts’ evaluation scores. Qualitative data
were analyzed by the content analysis method. In this context, the interviews recorded as
audio files were transcribed into written text. The names of the students were kept
confidential, and the students were given pseudonyms in the form of P1, P2, ..., P49.
After the hard copies of the written texts and the reports were read three times by two
researchers, the coding stage began. The coding and categorization stages were carried
out with the NVivo 9 software program. During the analysis, the codes and categories
created by two different researchers were compared; codes that did not match were
placed within appropriate categories or eliminated. This process continued until the inter-
coder reliability score was 100%.

Validity and Reliability

It is necessary to meet the criteria of credibility and transferability to ensure validity in
qualitative research and to collect evidence of reliability to ensure that the conclusions
drawn from the findings are reliable. The following methods are used in order to ensure
validity criteria: long-term interaction, in-depth data collection, triangulation, expert
opinion, participant confirmation, detailed description, and purposeful sampling
(Creswell, 2020). Throughout the process, the researcher and the preservice teachers
were in constant communication. The researcher provided guidance to the preservice
teachers. The participants could easily reach the researcher at every stage of the research
process and receive feedback. It was also aimed at collecting diversified and in-depth
data by using more than one data collection tool. Before the study began, the
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participants were informed about the study and asked for their consent to participate. In
order to increase the validity and reliability, expert opinions were obtained and direct
guotations from participants were included. The study was initiated only after the
necessary ethics committee permissions were obtained.

Findings
1. General framework of DS

The experts evaluated the DS created by the groups according to the GASDS (Table 1).
The scores of the groups ranged between 16.3 and 37.3 and the average score was
27.6. 12 (57%) groups scored above the average score, 9 (43%) groups scored below
the average, and 1 group scored below half of the maximum score that can be obtained
from this scale. With the exception of that final group, all groups can be considered to
have completed the DS preparation process at an intermediate level or above.

Pearson correlation analysis was used to ensure the validity of the scores (Table 2). Table
2 shows that there was a significant and positive relationship between Expert 1 and
Expert 2 (r=.817, p<.01), between Expert 2 and Expert 3 (r=.536, p<.01), and between
Expert T and Expert 3 (r=.786, p<.01).

Table 1: GASDS scores according to experts

expert 1 expert 2 expert 3 Mean
Group 1 22 28 25 25.0
Group 2 35 30 29 31.3
Group 3 29 33 26 29.3
Group 4 36 29 34 33.0
Group 5 24 28 21 24.3
Group 6 26 28 23 25.6
Group 7 38 34 35 35.6
Group 8 31 35 27 31.0
Group 9 34 30 36 33.3
Group 10 35 29 31 31.6
Group 11 29 33 25 29.0
Group 12 21 24 19 21.3
Group 13 21 25 20 22.0
Group 14 18 23 24 21.6
Group 15 40 34 38 37.3
Group 16 12 17 20 16.3
Group 17 29 26 32 29.0
Group 18 29 32 28 29.6
Group 19 24 27 22 24.3
Group 20 22 26 33 27.0
Group 21 23 26 18 22.3
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Table 2: Pearson correlation test results

R P
n expert 1 expert 2
expert 1 21
expert 2 21 .817** .000
expert 3 21 .786** .536* .000

2. Definitions of a DS

The participants’ definitions of a DS emphasized the transfer of traditional stories to a
digital environment, story creation through software programs, and materials that

appeal to the senses (Table 3).

Table 3: Participants’ definitions of a DS

Categories

%

Digitizing traditional stories

Material that appeals to the senses

Creating a story through a software program
Transferring knowledge through animation
Teaching material

Educational digital content

A Story in a virtual environment

Movie-style digital video

40

35

30

22

22

20

12

8

P32 defined DS as “Stories supported by animated visuals, animations, sound, and music.
These stories are created with the help of technological devices and applications. The
presentation of the story is also done on smart devices and online platforms.” P16 defined
DS as “Transforming a verbally written story into a material that appeals to more senses

with visual scenes and voiceovers.”

3. Experiences related to the DS creation process

Participants expressed their opinions about the situations they liked and found difficult

during the DS creation process (Figure 3).
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Figure 3. What the participants liked and found difficult in the DS creation process

DIGITAL STORYTELLING

LIKED FOUND DIFFICULTY

Meed for paid subscriptions.(%56)

Voiceover (%61) Synchronization (%50)

Animation (%4)

Poor content (%25)

Color matching (%2)

Multimedia Tool

Visualization (%4)
Sharing (%4) Multimedia Tool gramming language (%16}

Background (%6) Streaming (%8) Background (%12)

Theme (%18)
Background music (%8)

Sharing (%8) Speech bubbles (%8)

Process

Script (%35)

Originality (%12)

Technological deficiencies (%20)

Process

Problem-solving (%34) Use of technology (%49)

Personal

Connection to everyday life (%2)

Originality (%2)

Communication (%51)

Self-confidence (%20)

a)Likes

In describing what they liked about the process of creating a DS, 61% of the participants
stated that their favorite aspect was doing voiceovers using their own voices. P22 stated:
“It was a lot of fun because we did the voiceover part ourselves. Instead of using ready-
made voices, we created a more original DS.” In the words of P12: “The part | enjoyed
the most was that | was able to use my own appearance and my own voice in the DS. |
was the writer, screenwriter, director, and actor of that DS. In short, | was happy to voice
and create my own character and to have something from me in the story.” P4 said: “I
enjoyed the part of creating speech bubbles and writing a script the most. While
explaining the subject, | enjoyed it, as if | was explaining it to a student.” Regarding the
multimedia tool they used, 49% of the participants stated that they liked that it offered
rich contents, 29% liked that it had a simple interface, 34% liked that it allowed them to
choose characters, and 23% liked that it allowed them to upload content. P35 said: “It
was quite fun to create the characters. We made them ourselves, from the shape of their
jow to the color of their socks.”
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Furthermore, 57% of the participants stated that creating a DS through group work
contributed positively to their personal skills. While 51% stated that it contributed
positively to their communication skills, 34% stated that it contributed positively to their
problem-solving skills. P1 said: “Since we worked as a group, different ideas emerged
and we tried to make a common decision. The division of labor enabled us to finish the
work in a planned and timely manner.” In the words of P9: “Most importantly, | think it
contributed to our problem-solving skills, because we had to fictionalize an event and
produce practical solutions to the problems created by the program, and it enabled us to
deal with the problems we encountered.”

Additionally, 20% of the participants stated that creating a DS increased their self-
confidence. Some participants who initially did not think that they could create a DS said
that they were happy to create digital materials successfully and that it increased their
self-confidence. P22 said: “Being able to create something mathematical in a digital
environment gave me the confidence to create my own materials when | become a teacher,
although | was not afraid of such practices before this course.”

Finally, 49% of the participants stated that creating a DS improved their skills in
technology. P16 said: “I learned that | can create content for mathematics courses. |
realized that | can easily use most of the apps while preparing digital content.” 35% of
the participants stated that writing a script was a positive aspect of creating a DS and
16% noted that they enjoyed adding originality to their stories.

b) Difficulties

Along with the aspects they liked, participants also provided information about some of
the difficulties they faced. Most significantly, 56% of the participants stated that the
necessity of paid subscriptions made the DS creation process difficult. The content, time,
and sharing limitations that paid software set for users who used the free options of the
software made the process of creating DS more difficult. Some participants reported that
they even had to find different ways to download the videos. P33 said: “Some of the
features were with charges. We had to shorten the dialogues because only a short
duration of like three minutes was free.” In the words of P36: “The most difficult part was
finding a background and adding characters, because the [free] backgrounds in the app
were not what we wanted. Characters couldn’t be added, because that option had a fee.
We had to search for them all ourselves, download them, return to the app, and add
them.” Furthermore, 25% of the participants stated that they had difficulty because the
free parts of the software program had insufficient content.

50% of the participants stated that they had difficulty in adjusting the synchronization of
sound, image, dialogue, and duration. P28 said: “We used paid software and it gave us
the right to use it for free just for a certain period of time. Since we recorded and added
the sounds all at once, not scene by scene, there were scene and sound mismatches. It
was quite difficult to adjust them.” P4 explained: “We had difficulty in adjusting the sound
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and duration.” Finally, in the words of P18: “We had difficulty in adjusting the transition
time of visuals and dialogues.”

Among other difficulties described by the participants, 22% stated that they had many
problems when they first started using the software. P34 explained: “We had difficulty in
the process of learning the program while creating a DS. We were using a software
program that we didn’t know and had no experience with.” Similarly, P3 said: “We had
a lot of difficulty in using the software program because we were working on an app that
we had never used before.”

While 37% of the participants stated that one of the most difficult aspects of creating a
DS was doing voiceovers, 15% also stated that it was difficult to write a script, 2% had
difficulty adding originality to the story, and 2% struggled in establishing a connection
with daily life. For example, P10 stated: “We had difficulty in determining the topic and
preparing a script. The reason for this was the effort to choose the most appropriate topic
that we could adapt to a DS from among many topics.” In the words of P9: “I can say
that we had difficulty in the script-writing process. We tried so hard to write a different
story, to establish a connection with daily life and to add originality to the story.”

Furthermore, 12% of the participants stated that they had difficulty in creating
backgrounds, 10% in adding sound effects, 8% in making speech bubbles, 8% in
choosing a scene, and 8% in creating background music, while 20% of the participants
reported difficulties due to technological deficiencies, such as not having a personal
computer or having trouble with the internet.

4. DS as digital materials

While 86% of the participants stated that they would like to use DS as digital materials
when they start working as mathematics teachers, 37% of the participants specified that
they would prefer to use ready-made DS instead of creating them themselves. On the
other hand, 14% of the participants stated that using DS was unnecessary and a waste
of time.

Participants were asked to express their opinions about the advantages and
disadvantages of using DS as digital materials in mathematics courses (Figure 4).
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Figure 4. Advantages and disadvantages feature of using DS as digital teaching materials

DIGITAL STORYTELLING
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Fun (%37)

Supportive of concretization (%33)

a) Advantages

Among the advantages of DS, 56% of the participants stated that they are interesting
course materials, 47% stated that DS can be used as motivational tools, 40% stated that
DS can be used as materials to support teaching, 37% stated that DS can be fun
materials for students, and 16% stated that they offer visual richness. Finally, 22% of the
participants felt that DS can offer different learning experiences to students. P37
explained: “We knew how to use various geometry software programs, but we’ve seen
that DS can be used as teaching materials as well.” P14 stated: “I never thought that DS
could be used for a mathematics course before.” In the words of P18: “I never thought
that mathematics and mathematical concepts could be explained with stories other than
daily-life questions. It broadened my perspective and made me look at teaching concepts
from a different point of view.”

b) Disadvantages

As the most commonly described disadvantage, 52% of the participants stated that the
time it takes to create a DS is an important obstacle to their use as digital materials. P2
shared the following opinion: “When | start to work as a teacher, | would like to use DS
in my courses. However, the preparation process is a laborious one that takes a lot of
time, so | would use ready-made DS instead of creating them myself.” Furthermore, 27%
of the participants stated that DS are not interactive materials. For this reason, they said,
DS may not attract the interest of all students or they may be boring materials for some
students.

5. Suggestions for creating DS

While 42% of the participants stated that the purpose should be clearly determined
before starting to create a DS, 24% said that the integrity of the story and the perception
of reality should not be disturbed. As other suggestions, 32% of the participants
emphasized that it is necessary to research the features of the software to be used before
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beginning to create a DS, 15% of the participants said that they would have preferred
software with a Turkish-language interface, 18% felt that more attention should be paid
to voiceovers, and 12% emphasized that there should be more animated visuals.

Results and Discussion

In this study, the DS developed by preservice mathematics teachers as digital teaching
materials were evaluated. In line with the findings obtained from focus group interviews
and reports, the participants’ experiences related to the DS creation process and their
views on the use of DS as digital teaching materials in mathematics courses were
examined.

A total of 21 DS were created in this study. The average score of the DS as evaluated by
experts was 27.6, and 57% of the groups scored above the average score. This shows
that the DS created by the groups were moderately acceptable. However, the score of
one group was very low. This result differs from the findings of the study conducted by
Cetin (2021), as the DS (75%) created by the preservice computer science teachers who
participated in that study were highly successful. It is thought that this difference may be
related to the participants’ specific fields of education. In Korukluoglu and Toy’s (2022)
study, it was determined that the students performed well in the DS preparation process
and at a moderate level in the DS creation process.

The definitions of a DS provided by the preservice teachers who participated in this study
were dominated by expressions of transferring traditional stories to a digital environment
and creating stories using software. The participants characterized DS as teaching
materials and defined them as materials that appeal to the senses. Nunvafova et al.
(2022) stated that there is no single definition of a DS because there are different
possible versions of DS. Although there are different definitions of DS, these definitions
are generally centered around the idea of integrating information-sharing and
storytelling into technology (Yilmaz & Durak, 2018).

One of the essential stages of DS preparation is the creation of the content. While most
of the participating preservice teachers stated that they were satisfied with being able to
add originality to the script and the story, some participants had difficulty in preparing
the script, adding originality to the story, and establishing a connection between the story
and daily life. The related literature indicates that preservice teachers often have
difficulties in selecting a topic, planning the story, and writing the script among the stages
of DS preparation (Cetin, 2021; Ozpinar, 2017). Cigerci and Yildirim (2023) stated that
individuals who are successful in story-writing are more successful in creating DS. If the
person who writes the story is satisfied with the story, the other stages progress more
easily. In this regard, one may argue that preservice teachers need support in writing
stories or preparing scripts.
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The participants of the present study had no previous experience in preparing DS. One
of the positive results of this study is that some preservice teachers who did not initially
believe that they could prepare digital content regained their self-confidence in the
course of creating and sharing DS. Saritepeci (2021) stated that DS used in learning
environments increase students’ self-confidence and provide opportunities for them to
discover their interests and abilities. Creating a DS is not as complex a process as
teachers and students typically think (Kobayashi, 2012). Preservice teachers similarly
need to realize that using software that they perceive as complex is not as complicated
as they think.

The participating preservice teachers developed their technological competencies while
creating DS. In the literature, there are studies emphasizing that digital materials improve
students’ technological competencies (Niemi et al., 2018; Nunvéfové et al., 2022;
Kobayashi, 2012; Korukluoglu & Toy, 2022; ézplnor, 2017; Sadik, 2008; Saritepeci,
2021; Smeda et al., 2014; Shinas & Wen, 2022). If appropriate environments are
provided, students can use technology effectively (Sadik, 2008). As other outcomes of
the present study, the preservice teachers developed skills related to communication,
group work, and research while creating their DS. There are studies in the literature
showing that DS contribute positively to various skills of students. Istenic-Star¢i¢ et al.
(2016) showed that preservice teachers who created DS moved from being passive
recipients to active producers. Niemi et al. (2018) found that DS encouraged students to
learn new technologies and contributed to the development of mathematical literacy and
21st-century skills. The study by Korukluoglu and Toy (2022) showed that creating and
presenting their own stories contributed to students’ abilities to work collaboratively. In
addition, it was stated that creating DS allowed the students to conduct more research
on subjects they were curious about.

In this study, the preservice teachers stated that DS support the teaching of mathematics
and contribute to it through concretization. Previous studies similarly indicated that DS
have the potential to contribute to teaching through concretization and support
meaningful learning (Basar, 2022; Korukluoglu & Toy, 2022; Robin, 2008; Saritepeci,
2021; Smeda et al., 2010, 2014; Yilmaz & Sigirtmag, 2023). Some students need
concretization to make sense of mathematics. Explaining abstract concepts with the help
of digital content facilitates the teaching process and helps students make sense of
mathematics. Goral and Gnadinger (2006) noted that some children have difficulty
understanding concepts even with the help of manipulative tools. The fact that stories
appeal to students’ imaginations and emotions facilitates learning. Thus, the use of DS
in mathematics teaching can be considered as a way to help students make sense of
abstract concepts.

Moreover, DS are interesting and entertaining digital materials that can be used as
motivational tools at the beginning of a course and provide students with different
learning experiences in mathematics courses. Similarly, previous studies indicated that
DS are interesting and fun digital learning materials (Korukluoglu & Toy, 2022; Ozen &
Duran, 2021; Ozidogru & Cakir, 2020). Yilmaz and Sigirtmag (2023) emphasized that
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DS appeal to the visual and auditory senses, enrich learning environments, and,
therefore, are materials that attract children’s attention.

The present study shows that DS are digital materials that can be used in mathematics
courses. The majority of the participants stated that they would like to use DS in their
classes when they become teachers. Similarly, Smeda et al. (2014) showed that teachers
have positive attitudes toward using DS as teaching materials in their classes.
Furthermore, it was found that teachers who used DS in their classrooms fulfilled their
mentoring responsibilities better and carried out the learning process effectively.
However, it takes time to create a DS. According to the participants of the present study,
the primary disadvantage of creating a DS is that it is time-consuming. Nunvdafovad et al.
(2022) stated that due to the time-consuming nature of creating DS, they are not widely
used in practice. Similarly, it has been emphasized in various studies that one of the
negative aspects of creating a DS is that the preparation process takes time (Islim et al.,
2018; Yilmaz & Sigirtmag, 2023; Ozpinar, 2017; Ozidogru & Cakir, 2020; Sadik,
2008; Turgut & Aslan, 2021). The fact that it takes time to create a DS suggests that
preservice teachers may prefer using ready-made digital materials when they start
working. This finding differs from the results of some studies in the literature (Islim et al.,
2018; Ozpinar, 2017). In a study conducted by Islim et al. (2018), it was found that
preservice teachers were willing to prepare their own DS when they started working.
Similarly, Kobayashi (2012) found that preservice teachers had positive feelings about
DS and intended to use them with their students. However, Nunvdfova et al. (2022)
reported that although students were satisfied with DS, they preferred traditional learning
methods. This finding further supports the conclusion that preservice teachers may prefer
to use ready-made DS instead of their own DS when they start working because the
preparation process is laborious and time-consuming. When teachers do not have the
competence and time to create their own digital materials, they tend to use ready-made
materials. However, they often face difficulties in finding ready-made materials suitable
for the subject and grade level (Turgut & Aslan, 2021).

Another stage of creating a DS is technology integration. It was observed in this study
that preservice teachers had difficulties in technological integration. The participants
faced challenges due to the use of multimedia tools. These findings are in line with the
relevant literature. Ozidogru and Cakir (2020) stated that preservice teachers had
problems using software. Walters et al. (2018) emphasized that preservice teachers
raised in the digital age use the communication and entertainment functions of
technology and are not familiar with the educational implementations of hardware and
software. The participating preservice teachers had difficulties in various stages of the
DS creation process, struggling with issues such as voiceovers, synchronization, limited
available content, and the need to decode the language of the software. Korukluoglu
and Toy (2022) also found that teachers had difficulties in technical areas such as
voiceovers, music, and the use of interesting and original multimedia tools in the creation
of DS. However, the biggest difficulty can be said to be the limitations of paid software.
For this reason, the participants of the present study stated that it is necessary to know
the features of the software program in advance and create a DS accordingly. Similarly,
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BuyUkkarcr and Muldor (2022) stated that the limited free features of software programs
negatively affected the DS creation process.

In this study, the preservice teachers had great difficulty in the voiceover process while
creating their DS. At the same time, voiceovers were among their favorite aspects of the
process. Although they stated that they faced many challenges while creating the DS,
they also said that they found ways to deal with those difficulties. This shows that the
participating preservice teachers improved their problem-solving and communication
skills. These results are in line with the findings of studies in the literature. It has been
emphasized in various studies that DS make positive contributions to students’ problem-
solving and communication skills (BUyUkkarci & MUldir, 2022; Cetin, 2021; Korukluoglu
& Toy, 2022; Hung et al., 2012; O’Byrne et al., 2018). Creating DS helps preservice
teachers reach the desired results by generating their own solutions to the problems they
encounter.

Conclusion and Suggestions

Based on the findings of this study, it can be concluded that preservice teachers have
positive opinions about the use of DS as digital materials in mathematics courses. The
fact that the preservice teachers realized that DS are digital materials that can be used
in mathematics courses is one of the positive results of the study. Creating DS requires
that story-writing and technology use be carried out together. In this sense, it can be said
that preservice teachers need experience in both writing stories and using technology for
instructional purposes. In the future, the effects of studies conducted by researchers
working in different fields such as language, computer science, and mathematics in the
process of creating DS could be investigated. Preservice teachers are generally acquiring
the necessary competencies to produce digital contents to be used in mathematics
education only through elective courses during the course of their education process. It
is argued that DS, which are digital materials, should be integrated into course curricula
(Kim & Li, 2021; Kobayashi, 2012; Yilmaz & Sigirtmag, 2023). In order to use DS
effectively in educational environments, preservice teachers should be given
opportunities to develop digital materials with high-quality training before completing
their undergraduate programs.
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Genisletilmis Torkge Ozet

Teknolojik gelismeler egitim ortaminda dijital materyallerinin kullaniimasini mimkon
kilmaktadir. Dijital materyaller egitimci ve égrencilere bilgi ve becerilerini geligtirme
imkani sunmakta, dolayisiyla egitim standartlarinin yikselmesine firsat saglamaktadir
(Smeda ve ark., 2014). Ozellikle Covid 19 sonrasi dijital materyallerin 8grenmeye olan
katkisi giderek &nem kazanmaya ve kullanimi konusunda daha bilingli olmaya
baglanmigtir. Dijital materyallerin yelpazesi olduk¢a genistir. (Schneider ve ark., 2022).
Egitimde kullanilan dijital materyallerinden biri dijital hikayelerdir (DH). DH ¢ogunlukla
sanat ve beseri bilimler ile iligkilendirilmis olsa bile matematik gibi sayisal derslerde efkili
bir 6gretim materyali olarak kullanilabilir (Sadik, 2008; Wu & Chen, 2020).

DH, belli bir konudaki hikéyenin dijital ortamda sunulmasi (Cetin, 2021; Kobayashi,
2012) bagka bir ifade ile coklu ortam araglart kullanarak hikéyenin zenginlestirilmesidir
(Yilmaz & Durak, 2018). DH kavrami, hikéye anlatma sanatini resim, ses ve video gibi
cesitli dijital multimedya ile birlestirme fikrine dayanir. Teknoloji kullanarak belli bir konu
hakkinda bilgi sunmak icin metin, ses, video, grafik ve mizigin bir araya getirilmesidir
(Chung, 2007; Robin, 2006, 2008; O’Byrne ve ark., 2018). DH bireylerin duygu ve
dUsUncelerini aktarmaya (Kocaman-Karoglu, 2016; Ng, 2015) ya da karmagik
kavramlari hem dilsel hem de dilsel olmayan yollarla iletmeye yarayan arag olarak
tanimlanabilir (Kim & Li, 2021; Kim ve ark., 2021).

DH geleneksel hikdye olusturma fikrine dayanir bu nedenle aralarinda benzer ve farkli
noktalar bulunmaktadir. DH ile geleneksel hikéye arasinda fark ise, DH'nin, cesitli dijital
multimedya araglari tarafindan  desteklenmesidir (O’Byrne ve ark., 2018). Sinif
ortaminda teknoloji etkinligini artirmak icin kullanilan DH’lere yénelik teorik bir
cercevenin net olarak ortaya kondugu séylenmez (Robin, 2008; Smeda ve ark., 2010).
Genel olarak, DH’leri hazirlama sireci iki boyuttan olusmaktadir. ilk boyut baglam
cercevesinde hikdye ve buna bagl olarak senaryo asamasi diger boyut senaryo
cercevesinde gerceklesen teknoloji entegrasyonunu kullanma asamasidir (Saritepeci,
2021; Wang & Zhan, 2010; Buyukkarcr & Mildor, 2022). Literatirde DH hazirlama
sUrecini farkli aragtirmacilar farkli boyutlar altinda toplamigtir. Robin (2008), Center for
Digital Storytelling (2005) tarafindan belirlenen yedi unsuruna odaklanmaktadir. Bu
unsurlar DH Uzerine calismak icin bir baglangig kabul edilen DH'nin yedi elementini
olusturmaktadir. Cennamo ve ark. (2010) ise DH olusturma sirecini bes asamada
tasarlamigtir. Lasica (2006) DH unsurlarini daha genis kapsamda olusturarak on
asamali bir strecten bahsetmektedir.

insan yaraticiligi ve teknolojinin harmanlanmasi ile olusturulan DH’ler grenci merkezli,
etkilesimli 6grenme ve 6grenmeyi teknoloji agisindan zengin ortamlara aktarabilen
materyaller olarak nitelendirilmektedir (Smeda ve ark., 2014). Bu nedenle, DH’ler
dgretmen ve dgrencilere teknolojiyi etkin bir sekilde kullanma firsati sunmaktadir (Robin
2006, 2008). Barrett (2006) DH’lerin katilim, derin 6grenme, proje tabanl 6grenme ve
teknoloji entegrasyonu olmak Uzere doért &6grenci merkezli 6§renme stratejisini
kolaylagtirdigini belirtmektedir. Bunun yani sira, egitimde kullanilan DH’nin bireylerin
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bilgi toplama, problem ¢ézme becerisi, elestirel diginme ve estetik duyarlilik gelistirme
konusunda tegvik edici bir arag oldugu gérist hakimdir (Chung, 2007; Cetin, 2021;
Kim ve ark., 2021; McLellan, 2007; Yilmaz & Durak 2018; Walters ve ark., 2018).

Bu calisma, ilkdgretim matematik gretmen adaylarinin dijital 6gretim materyali olarak
tasarladiklarr  DH  degerlendirmek ve siUrece iligkin  gériglerini  incelemeyi
amagclamaktadir. Bu baglamda, arashrma asagidaki sorulara cevap aramaktadir.

1. Ogretmen adaylarinin matematik égretimi icin gelistirdikleri DH’lerin genel cercevesi
nedir?

2. Ogretmen adaylarinin DH tasarlamaya yénelik gérisleri nelerdir?

3. Ogretmen adaylarinin matematik derslerinde dijital &gretim materyali DH’lerin
kullanimina yénelik gorusleri nelerdir?

Arastirma nitel olarak tasarlanmustir. Nitel arastirma, kisilerinin yasadiklarini nasil
deneyimledikleri, yorumladiklari, algiladiklarr, nasil yapilandirdiklarina
odaklanmaktadir (Merriam & Tisdell, 2015). Arastirmaya, Torkiye'nin i¢ bolgesinde
bulunan bir Gniversitenin ilkégretim matematik 6gretmenligi bélomime devam eden 49
lisans dizeyinde 6gretmen adayr katilmigtir. Katilimallarin %78 (38)'i kiz, %22 (11)'i
erkektir. Katilimeilarin se¢iminde amagli 6rnekleme yéntemi kullanilmigtir. Arastirmada
dért farkli veri toplama araci kullanilmigtir.

Aragtirmada  toplam 21 DH hazirlanmighr.  Uzmanlar tarafindan degerlendirilen
DH’lerin ortalama puani 27.6 olarak belirlenmistir. Gruplarin %57’si ortama puanin
Ustbnde puan almigtir. Bu oran gruplarin olusturdugu DH'lerin orta duzeyde kabul
edilebilir oldugunu géstermektedir. Bir grubun puani ise oldukca distk seviyede
kalmighir. Aragtirmanin bu sonucu Cetin (2021)'in caligmasi ile farklilagmaktadir. Cetin
(2021)'in calismasina katilan bilgisayar 6gretmen adaylarinin olusturdugu DH (%75)
yUksek duzeyde basarili olmustur. DH hazirlanin temel asamalarindan biri igerik
kisminin olusturulmasidir. Ogretmen adaylarin cogu senaryo ve hikayeye 6zgunlik
katabilmekten dolayr memnun olduklarini belirtirken bazi katilimailar icin senaryo
hazirlama, hikéye 6zginlik katmak ve hikdyenin ginltk hayatla baglantisini kurmakta
oldukca zorlanmuslardir. ilgili literatirde 6gretmen adaylarinin DH konu segme, hikéye
yazma, senaryo yazma asamalarinda zorlandiklarini géstermektedir (Cetin, 2021;
Ozpinar, 2017). Cigerci ve Yildirnm (2023) hikéye yazmada basarili olan bireylerin DH
yaratmada daha basari olduklarini belirtmektedir. Hikdyeyi yazan kisi hikayesinden
memnun ise diger asamalar daha kolay ilerlemektedir. Ogretmen adaylar, DH
tasarlarken teknoloji konusundaki yetkinliklerini geligtirmiglerdir. Literatirde, dijital
materyallerin égrencilerin teknolojik yetkinliklerini gelistirdigi vurgulayan arastirmalar
mevcuttur (Niemi ve ark., 2018; Nunvdafovd, ve ark., 2022; Kobayashi, 2012;
Korukluoglu & Toy, 2022; Ozpinar, 2017; Sadik, 2008; Saritepeci, 2021; Smeda ve
ark., 2014; Shinas & Wen, 2022). Uygun ortamlar saglandigi takdirde 6grenciler
teknolojiyi etkin bir sekilde kullanabilmektedir (Sadik, 2008). Aragtrmanin bir diger
sonucu ise 6gretmen adaylarinin DH tasarlarken iletisim, grup ¢alismasi, arastirma
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yapma becerilerini gelistirdigidir. Literatirde DH'lerin &grencilerin cesitli becerilerine
olumlu katkilar sagladigini gésteren aragtirmalar mevcuttur. Istenic-Staréi¢ ve ark.
(2016) calismasi DH tasarlayan 6gretmen adaylarini pasif alici konumundan aktif Gretici
konuma gectigini géstermektedir. Niemi ve ark. (2018) calismasi DH'nin égrencileri
yeni teknolojiler &grenmeye tesvik ettigi, matematik okuryazarhk ve 21. yUzyil
becerilerinin gelisimine katki sagladigini géstermektedir. Korukluoglu ve Toy'un (2022)
caligmasi ise dgrencilerin kendi hikayelerini olusturmasi ve sunmasinin ig birligi icinde
calisma becerilerine katki  sagladigini  géstermektedir. Ayrica  DH  olusturmanin
dgrencilerin merak ettigi konuda daoha fazla arastirma yapmasina olanak sagladig:
belirtilmigtir.
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Introduction
Background and Significance

Early childhood mathematical thinking is foundational for academic success and
cognitive development. Research emphasizes the long-term significance of early math
skills for future academic achievements. Claessens and Engel (2013) demonstrated that
these foundational skills are integral to later academic success, and Fisher et al. (2012)
similarly noted the predictive role of early math abilities, including literacy, for cognitive
development. This body of research suggests that preschoolers' interest in math acts as
a strong indicator of future mathematical competence (Ribner et al., 2017). Moreover,
executive function, which includes skills like working memory and cognitive flexibility,
has been shown to mitigate the relationship between early math skills and subsequent
academic performance, emphasizing the value of cognitive and socioemotional
development in young learners (Isbell et al., 2019).

Further studies expand on the diverse predictors of mathematical reasoning in
adolescence. Cortes et al. (2022) found that early fine motor skills are precursors to
visuospatial deductive reasoning, illustrating how physical developmental milestones
support cognitive advancements in mathematics. Similarly, Gashaj et al. (2022)
indicated that the home environment, parenting style, and children's innate abilities
contribute significantly to early math skill formation. Educators are advised to foster
diverse opportunities for spatial concept exploration, as spatial reasoning is fundamental
for understanding and interacting with the world, which Deans and Cohrssen (2015)
highlight as crucial for children’s mathematical development.

Research also shows a direct relationship between various cognitive skills—such as
working memory, primary numeracy, and spatial skills—and later math anxiety and
performance in adulthood (Douglas & LeFevre, 2018). Isbell et al. (2019) further
emphasize that cognitive functions like conflict monitoring and control skills are tied to
emerging academic abilities in early childhood through primary school years, while
inhibitory control established in preschool correlates with math proficiency in first grade
(Ng et al., 2015). These findings collectively underscore the impact of cognitive
predictors, with Vasilyeva (2019) noting that executive function and intelligence together
shape young children’s development of symbolic number skills, foundational for more
complex math understanding. Moreover, Cohrssen et al. (2016) observed that play-
based math activities shape educators’ positive attitudes toward teaching math, thus
supporting more engaging and effective math instruction.

The home environment and intergenerational patterns also affect early math learning,
as Bernabini et al. (2020) documented. These factors, combined with cognitive and
linguistic skills, support young children’s early math abilities, while regular home math
activities directly relate to four-year-olds’ math skills (Leyva et al., 2021). Similarly, the
interplay between math and behavioral skills is evident in early childhood, as
demonstrated by Fisk and Lombardi (2021).
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The influence of math anxiety on children's engagement in math activities is also
significant, indicating a need for targeted interventions that can reduce stress and foster
a positive math learning environment (DePascale et al., 2023). Play-based math
activities not only shape educators' attitudes but also instill positive perceptions toward
mathematics, providing a foundation for children’s engagement and learning (Cohrssen
et al., 2016). Furthermore, bilingual math instruction, involving code-switching, reveals
important insights into the influence of language on math learning (Prabowo & Ambarini,
2022). The integration of interactive media into math instruction enhances learning by
making abstract concepts more accessible (Journal et al., 2018). For instance, Breive
(2022) presents new perspectives on children’s mathematical conceptualization,
challenging traditional approaches to abstraction, while Bakar and Karim (2019)
highlight the role of visualization and multiple representations in developing
mathematical understanding.

Parental attitudes also significantly shape early childhood math development. Positive
parental engagement in math activiies has been associated with enhanced
mathematical skills in children, underscoring the need for a supportive home
environment that fosters numeracy. Eason and Ramani (2018) report that parents’
positive attitudes toward math are linked to greater child engagement in math-related
activities, enhancing math achievement. Zippert and Ramani (2016) further emphasize
the importance of parents' understanding of their children’s numerical abilities, which is
instrumental in optimizing developmental math experiences.

Parental math anxiety, however, poses challenges to children’s math learning. Research
shows that math-anxious parents may hinder their children's progress by negatively
impacting homework interactions (Poisall, 2023; Oh et al., 2022). Maloney et al. (2015)
found that math-anxious parents tend to engage in less effective math-related
interactions, increasing children’s math anxiety and lowering achievement levels. This
suggests that while parental involvement generally supports children’s learning, the
quality of engagement—supportive and constructive rather than anxiety-driven—
remains crucial (Retanal et al., 2021).

Furthermore, the home math environment extends beyond the frequency of math
activities to encompass parents' beliefs and expectations regarding math learning.
Keyser et al. (2020) argue that parental expectations profoundly influence early cognitive
outcomes, highlighting how a nurturing home environment can offer valuable learning
opportunities before formal education begins. In support, Oh et al. (2022) suggest that
autonomy-supportive parental involvement can counteract the effects of parental math
anxiety, thereby enhancing children's math achievement.

Cultural and socio-economic contexts also shape parental attitudes toward children’s
math learning. Daucourt et al. (2021) found that parents from lower socio-economic
backgrounds might underestimate their children's math potential, leading to lower
expectations and potentially poorer outcomes. This highlights the need for interventions
that educate parents on the importance of their attitudes and involvement, particularly
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across diverse socio-economic settings (Pan et al., 2022). Such an approach underscores
the importance of fostering positive parental attitudes toward math, addressing parental
anxiety, and educating parents on effective involvement strategies, essential steps for
optimizing early math learning experiences and promoting equitable educational
outcomes.

This study synthesizes existing research to create a cohesive framework that informs early
childhood math education practices. Integrating aspects of pedagogy, language, and
instructional media offers a holistic approach to advancing the teaching and learning of
foundational mathematical concepts. The synthesis demonstrates the impact of early
math thinking on children's academic success and cognitive development, underscoring
the interconnected roles of cognitive abilities, socioemotional skills, and environmental
influences in shaping early math proficiency.

Theoretical Underpinnings

The theoretical framework guiding early childhood mathematical thinking and learning
includes developmental, learning, and mathematics education theories. These
frameworks are crucial for synthesizing qualitative research on early childhood
mathematical development's cognitive, social, and pedagogical aspects.

Sociocultural theory, particularly Vygotsky's (Vygotsky & Cole, 1978), emphasizes the
role of social interaction, cultural tools, and the zone of proximal development in
children's learning. This synthesis will examine how social interactions, language, and
cultural tools influence children's mathematical thinking and understanding (Edwards,

2003).

Constructivist  approaches, emphasizing learners' active role in constructing
understanding, will also be integrated. This perspective informs how children engage
with mathematical concepts through exploration, play, and problem-solving, aligning
with their developmental characteristics (Ririn et al., 2019).

Additionally, the synthesis will draw on developmental theories such as Piaget's cognitive
development theory (Inhelder & Piaget, 1958; Piaget, 1952; Piaget, 1970), which
provides insights into children's cognitive stages and their construction of mathematical
knowledge. Understanding the developmental progression of mathematical thinking in
early childhood will offer nuanced insights into age-appropriate pedagogical strategies
and the emergence of mathematical concepts (Van de Rijt et al., 2003).

By integrating sociocultural, constructivist, and developmental perspectives, this
theoretical approach provides a comprehensive understanding of the factors shaping
children's mathematical development. This holistic framework will inform effective
pedagogical strategies and educational practices in early childhood mathematics
education.
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Research Questions

This qualitative synthesis explores early childhood mathematical concepts to identify
effective teaching methodologies. It analyzes studies on how children best learn math,
focusing on school and home environments. In essence, this paper fries to answer the
following research questions:

e What teaching strategies significantly impact early mathematical skill acquisition
in young children?

e How do different home environments influence early math skills, considering
factors such as parental involvement, socioeconomic status, and exposure to
mathematical language?

e In what ways do cognitive, linguistic, and non-symbolic skills interact and
contribute to the development of early mathematical skills in children?

e How does math anxiety affect children's engagement and performance in math-
related activities, and what interventions alleviate this anxiety?

Methodology
Research Design

This study uses a qualitative thematic synthesis to analyze and consolidate early
childhood mathematical learning research. This approach comprehensively explains the
cognitive processes and the interplay between mathematical aptitude and creative
thinking. Thematic synthesis helps identify, categorize, and integrate themes across
qualitative studies, offering a detailed map of current research and highlighting gaps for
further exploration.

Data Collection

A systematic literature search was conducted across ERIC, PsycINFO, Google Scholar,
Scopus, Web of Science, and TR-Dizin databases, targeting studies from 2013 to 2024.
Keywords included "early childhood mathematics," "mathematical thinking," "cognitive
development," "playful learning," "creativity in math," "math anxiety," and "early math
education." Boolean operators were used to refine search results for comprehensive
coverage.

Inclusion and Exclusion Criteria

The studies included in this synthesis focused on mathematical thinking and learning in
early childhood (ages 3-8), were published in English or Turkish in peer-reviewed
journals from 2013 to 2024, and addressed cognitive processes, creative thinking, and
playful learning strategies. The studies excluded were those on older children or adults;
non-English or non-Turkish articles; and those focusing on subjects other than
mathematics.
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Data Extraction

Data was extracted using a standardized form, capturing information such as study title,
authors, publication year, research aims, theoretical framework, methodology, sample
characteristics, main findings, and identified themes.

Data Analysis

Thematic synthesis followed Thomas and Harden’s (2008) three-step process, with
additional measures to ensure coding consistency and reliability.

e Coding of Text: The researcher read the data line by line, identifying significant
phrases and concepts and assigning succinct labels. A rigorous process of
reflexive journaling was employed to enhance reliability, where notes were made
on coding decisions, interpretations, and any uncertainties that arose during the
process. This reflexive approach allowed the researcher to track and
systematically address potential biases.

e Development of Descriptive Themes: After establishing initial codes, the
researcher grouped them into broader descriptive themes that captured various
aspects of early childhood mathematical learning. To ensure consistency, the
researcher revisited the themes multiple times, comparing them against the
original data to verify that they accurately represented the data’s nuances and
patterns.

e Generation of Analytical Themes: Higher-order analytical themes were developed
to provide deeper insights into the processes influencing early childhood
mathematical thinking and learning. The researcher used peer debriefing by
consulting with a colleague in the field who reviewed the analytical themes for
coherence and relevance to the study’s objectives. This peer consultation offered
an additional layer of reliability by ensuring that the final themes were well-
grounded and logically derived from the data.

These steps enhanced the consistency and reliability of the thematic synthesis process,
ensuring a thorough and systematic approach to data analysis.

Critical Appraisal for Quality Assessment

The quality of included studies was assessed using the Critical Appraisal Skills
Programme (2023) checklist for qualitative research. Criteria included clear research
aims, appropriate methodology, research design, recruitment strategy, data collection
methods, reflexivity, ethical considerations, data analysis rigor, and clarity of findings.
Studies scoring poorly were discussed among peer researchers to decide on their
inclusion based on their potential contribution.

Researcher Reflexivity

The researcher maintained a reflexive stance, acknowledging potential biases. Reflexive
journals documented thoughts and decisions during the research process, with regular
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team meetings to critically evaluate emerging themes and ensure the synthesis remained
data grounded.

Ethical Considerations

Formal ethical approval was not required as the study analyzed the existing research
literature. However, ethical principles were adhered to, with proper attribution given to
all original studies included in the synthesis, ensuring the integrity and transparency of
the research process.

Findings

The qualitative thematic analysis and synthesis of the research literature yielded the main
themes, sub-themes, and codes depicted in Figure 1. Also, Table 1, the summary table,
portrays the big picture of findings across multiple early childhood math education
themes. The summary table presents significant focus areas and offers research synthesis
from diverse sources. Overall, this analysis presents a multi-layered understanding of
early childhood math education, highlighting the interplay between cognitive
development, curriculum strategies, technological integration, global trends, and
challenges/opportunities in the field.
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Table 1.

The summary table, which depicts the main themes, sub-themes, and codes emerging from the qualitative analysis, along with the references associated with each code.

Main Theme Sub-Theme Code The Number Actual References
of References
Foundations Cognitive Piaget's Theory and Stages of Cognitive 4 Van de Rijt et al. (2003); Piaget (1952); Piaget
and Cognitive Development and Development Related to Math (1970); Inhelder and Piaget (1958)
Development Early Mathematics
Education Role of Numeracy in Early Cognitive Development 2 Segers et al. (2015); Khasanah and Purnamasari
(2023)
Math  Anxiety, Motivation, and Mathematical 2 Wang et al. (2015); Betz (2004)
Development
Link Between Math Skills and General Cognitive 3 Gunderson et al. (2012, 2017); Cowan et al.
Development (2011); Decker and Roberts (2015)
Theories of Intelligence Supporting Early Math 3 Bressan (2018); Aragén et al. (2016); Villeneuve et
Learning al. (2019)
Foundational Counting and Number Recognition 2 Bahnmueller et al. (2021); Kreilinger et al. (2021)
Mathematics in Early
Childhood Education  Essential Operations Addition and Subtraction 1 Susanti (2021)
Understanding Shapes and Spatial Relationships 1 Bahnmueller et al. (2021)
Curriculum Interdisciplinary Integration of Math with Other Subijects 3 English (2016); Schaeffer et al. (2018); Cary et al.
Design and Approaches in Early (2021)

Art-Based Approaches to Teaching Math Concepts

Fisher et al. (2012)
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Instructional
Strategies

Childhood Math

Education

Impact of Interdisciplinary Approaches on STEM
Involvement and Gender Equity

Dika and D’Amico (2016); Anaya et al. (2017)

Incorporating Play in
Early Childhood Math

Learning

Importance of Manipulatives and Hands-On
Learning

Istiono (2021)

Role-Playing Games That Incorporate Math

Ongéren and Gundogdu (2021)

Designing Playful Math Activities

Siklander et al. (2022); Barman and Kjallander
(2022)

Storytelling in Early
Childhood Math

Education

Using Narratives to Teach Mathematical Concepts

Wahyuni and Rakimahwati (2022)

The Effectiveness of Storytelling in Engaging Young
Learners

Cohrssen et al. (2016)

Effective Curriculum
Design in Early Math
Education

Principles of Effective Curriculum Design

Duncan et al. (2007); Bailey et al. (2017); Lange et
al. (2022)

Case Studies of Successful Early Math Programs

Pitchford et al. (2016); Supekar et al. (2015)

Technology and
Environmental
Influences

Integration of Digital
Technologies in Early
Childhood Math
Education

Digital Tools and Apps for Math Learning

Outhwaite et al. (2023); Chen (2019); Ahmad and
Junaini (2020)

Interactive Whiteboards and Their Use in Math
Instruction

Outhwaite et al. (2019); Moyer-Packenham (2019)

Enhancing Math
Learning Through
Classroom
Environment

Impact of Classroom Environment on Math
Learning

Eccles and Roeser (2011); O’Hara et al. (2022)

Effective Use of Materials and Resources

Van Dijk et al. (2019); Blazar (2015)

Differences in Math Education Across Cultures

Marsh and Hau (2004)
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Cultural and
Socioeconomic
Influences on Math
Education

The Impact of Socioeconomic Status on Math
Education

Olsen and Huang (2021)

Addressing Cultural Biases in Education and
Curriculum

Turner et al. (2024)

Community
Engagement
and
Professional
Development

Parental Support in
Early Childhood Math
Learning

Strategies for Parents to Support Math Learning at
Home

Pan et al. (2023); Schaeffer et al. (2018)

Impact of Parental Attitudes on Children’s Math
Learning

Maloney et al. (2015); Hildebrand et al. (2023);
Silver et al. (2023); Girgah Ogul and Aktag Arnas
(2022); Leyva et al. (2021)

The Role of Educators
in Early Childhood
Math Instruction

Essential Skills and Knowledge for Early Childhood
Math Teachers

Depaepe et al. (2020)

Professional Development and Training

Gaumer Erickson et al. (2017); Mulcahy et al.
(2021); Wood and Hedges (2016); Demir (2022)

Addressing Math
Anxiety in Young
Learners

Identifying Signs of Math Anxiety in Children

Ramirez et al. (2016)

Strategies to Mitigate Anxiety and Build Confidence

Wu et al. (2012); Cargnelutti et al. (2017)

Role of Professional Development in Addressing
Math Anxiety

Maloney et al. (2015); Van Mier et al. (2018)

Global Trends
and Ethical
Perspectives

Global Trends in Early
Childhood Math
Education

International Benchmarks and Outcomes

Moss et al. (2016); Moss and Urban (2019)

Global Initiatives and Their Impact on Local
Practices

Mueller and File (2015); Gibbs et al. (2017)

Professional Development in Response to Global
Trends

Piasta et al. (2015)
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Ethical Considerations

in Early Childhood
Math Education

Equity and Inclusion in Math Classrooms

Priniski and Thoman (2020); Yu (2022)

Ethical Use of Data and Assessments

Briggle et al. (2016); Angermund and Plant (2017)

Challenges and
Opportunities

Challenges in Early
Childhood Math
Education

Techniques for Assessing Math Skills

Jordan et al. (2009); Fuchs et al. (2005)

Adaptive Instruction and

Assessment

Comprehensive

O’Malley et al. (2014); Elliott and Bachman (2018);
Dunphy (2009)

Educator Attitudes and Mathematical Inquiry

Johnston and Bull (2022); Schillinger (2021)

Technology Integration and Home Numeracy

Utama et al. (2022); Zaranis et al. (2013)

Opportunities in Early
Childhood
Mathematics
Education

Core Mathematical Areas and Everyday Integration

Dyson et al. (2013); Lee (2014)

Play-Based Activities and Spatial Reasoning

Cohrssen et al. (2016); Cohrssen et al. (2017)

Holistic Approach to Mathematical Development

Elia et al. (2021); Hedge and Cohrssen (2019); Yair
and Chis (2022)

Emerging Research and Innovative Teaching
Methods

Duncan et al. (2007); Libertus (2024); Pan et al.
(2023)

The Role of Non-Cognitive Skills in Math Learning

Bjorklund et al. (2020); Lange et al. (2022)
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E

Theme 1: Foundations and Cognitive Development

Results

This theme elaborates the sub-themes and codes given in Figure 2 in 18 references.

Figure 2. Thematic representation of “Foundations and Cognitive Development”
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Cognitive Development and Early Mathematics Education

Jean Piaget's theory of cognitive development provides a framework for understanding
children's mathematical thinking through the sensorimotor, preoperational, concrete
operational, and formal operational stages of development. Each stage introduces
cognitive abilities essential for developing math skills. Numeracy is crucial in early
cognitive development, with cognitive and linguistic abilities and a supportive home
numeracy environment significantly contributing to numeracy skills.

e Piaget’s Theory and Stages of Cognitive Development Related to Math: Piaget's
theory explains the evolution of children's mathematical thinking (Inhelder &
Piaget, 1958; Piaget, 1952; Piaget, 1970). Children grasp symbols and words
during the preoperational stage, while the concrete operational stage introduces
abilities like conservation and classification essential for mathematical reasoning

(Inhelder & Piaget, 1958; Piaget, 1952; Piaget, 1970; Van de Rijt et al., 2003).
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e Role of Numeracy in Early Cognitive Development: Numeracy forms the
foundation of children's academic and practical skills. Cognitive and linguistic
abilities predict numeracy skills, nurtured by a home environment where parents
actively engage in numeracy-related activities. Interactive activities like role-
playing enhance counting and numeracy literacy (Segers et al., 2015; Khasanah
& Purnamasari, 2023).

e Math Anxiety, Motivation, and Mathematical Development: Math anxiety and
motivation significantly affect math skills development. Math anxiety deters
engagement, while high motivation and self-efficacy promote positive attitudes
toward learning math (Betz, 2004; Wang et al., 2015). Longitudinal studies are
recommended to understand these factors' long-term impact (Wang et al., 2015).

e Link Between Math Skills and General Cognitive Development: Math and cognitive
development are closely linked. Working memory and inhibitory control are tied
to math problem-solving (Decker & Roberts, 2015). Improvements in basic
calculations are predicted by conceptual knowledge and cognitive development
(Cowan et al.,, 2011). A growth mindset enhances responses to academic
challenges and improves math achievement (Gunderson et al., 2012; Gunderson
et al., 2017).

o Theories of Intelligence Supporting Early Math Learning: Theories of intelligence
provide insights into cognitive styles affecting math abilities. Systemizing, a
cognitive style focused on analyzing systems, is linked to mathematical
intelligence (Bressan, 2018). Structural equation models show the complex
relationship between cognitive and non-cognitive factors in developing math skills
(Aragén et al., 2016). An integrated approach is needed to understand and foster
mathematical thinking (Villeneuve et al., 2019).

Foundational Mathematics in Early Childhood Education

In early childhood education, foundational math skills like counting, number recognition,
and basic operations are crucial for later mathematical abilities. Developing these skills
through tactile and visual methods, such as using fingers for counting, helps children
form mental representations of numbers. Cultural and contextual aspects of learning
basic arithmetic, like addition and subtraction, highlight the importance of integrating
cultural perspectives to enhance comprehension and application.

e Counting and Number Recognition: Counting and number recognition are critical
foundational skills in early childhood education. Using tactile and visual cues,
such as fingers for counting, is vital in forming mental representations of numbers.
Children associate specific finger patterns with numerical quantities, helping
develop number sense (Bahnmueller et al., 2021). This tactile involvement
supports counting skills and enhances the ability to recognize numbers through
structured patterns, such as those seen on dice or fingers, further linking physical
representations to mental arithmetic skills (Kreilinger et al., 2021).

e Basic Operations: Addition and Subtraction: Developing basic arithmetic
operations, like addition and subtraction, is essential in early mathematical
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education. Research in ethnomathematics reveals that cultural and contextual
factors significantly influence how these operations are understood and applied,
suggesting that mathematical concepts are cognitively and culturally embedded
(Susanti, 2021). This highlights the importance of considering cultural context in
teaching arithmetic, shaping how children understand and perform mathematical
operations.

e Understanding Shapes and Spatial Relationships: Understanding shapes and
spatial relationships is crucial for mathematical development in young children.
Recognizing and making sense of various shapes and their spatial relationships
is critical for developing geometric thinking. Engaging children in tactile and
visual interactions with shapes enhances spatial awareness and the ability to
understand complex spatial relationships (Bahnmueller et al., 2021).

Theme 2: Curriculum Design and Instructional Strategies

This theme elaborates the sub-themes and codes given in Figure 3 in 16 references.

Figure 3. Thematic representation of “Curriculum Design and Instructional Strategies”
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Interdisciplinary Approaches in Early Childhood Math Education

Interdisciplinary approaches in early childhood math education enhance learning
outcomes and address challenges. Integrating math with other disciplines, such as art
and science, makes learning more inclusive and engaging, reducing math anxiety
among students and parents. This approach enriches the educational experience, closes
knowledge gaps, and fosters appreciation for math in different contexts.

e Integration of Math with Other Subjects: Integrating math with other subjects
enhances educational outcomes and addresses learning challenges. Schaeffer et
al. (2018) show that using math applications reduces parental math anxiety,
improving aftitudes toward math. Cary et al. (2021) highlight the need for
targeted strategies to address initial math knowledge gaps. Integrating math with
STEM fields promotes a holistic understanding and relevance of math concepts in
scientific and technological contexts (English, 2016).

o Art-Based Approaches to Teaching Math Concepts: Art-based approaches use
creative expression to teach math, making abstract concepts more tangible
(Fisher et al., 2012). This method involves painting, drawing, or sculpting,
enhancing children's understanding and engagement with math. Integrating art
into math education increases children's interest and enthusiasm.

e Impact of Interdisciplinary Approaches on STEM Involvement and Gender Equity:
Interdisciplinary approaches significantly impact students' interest and persistence
in STEM fields. These methods enhance engagement and persistence, developing
math skills and positive attitudes (Dika & D’Amico, 2016). They also address
gender gaps in STEM, promoting equity and inclusion (Anaya et al., 2017).

Incorporating Play into Early Childhood Math Learning

Integrating play into early childhood math learning engages young learners and
enhances their understanding of mathematical concepts. Using manipulatives and
hands-on tools makes abstract ideas tangible, helping children grasp complex principles.
Integrating math into role-playing games and designing playful activities provides
dynamic, context-rich learning experiences that stimulate interest and foster more
profound understanding.

e Importance of Manipulatives and Hands-on Learning: Manipulatives are crucial
in early childhood math education. They make abstract concepts more concrete,
aiding children's transition from concrete to abstract thinking (Istiono, 2021).
These tools help children visualize and physically manipulate mathematical
elements, enhancing understanding and retention.

¢ Role-Playing Games Incorporating Math: Role-playing games that integrate math
offer dynamic and contextualized learning. These games encourage children to
apply math in practical scenarios, leading to a deeper understanding of
mathematical principles (Ongéren & Gindogdu, 2021). Role-playing games
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make math relevant and exciting by simulating real-life situations and fostering
engagement through interactive play.

e Designing Playful Math Activities: Creating playful activities fosters an engaging
learning environment. These activities develop positive attitudes toward math and
increase motivation by making math fun and accessible (Barman & Kjéllander,
2022; Siklander et al., 2022). Playful learning integrates the joy of play with
education, allowing children to explore mathematical concepts in a relaxed,
supportive setting. This approach promotes cognitive, social, and emotional
development.

Storytelling in Early Childhood Math Education

Storytelling is a powerful tool in early childhood math education. It engages young
learners and contextualizes mathematical concepts. Narratives transform abstract ideas
into relatable content, helping children understand complex concepts through familiar
stories.

e Using Narratives to Teach Mathematical Concepts: Narratives effectively teach
early childhood math by contextualizing and demystifying abstract ideas
(Wahyuni & Rakimahwati, 2022). Storytelling frames mathematical problems in
engaging contexts, making complex ideas more understandable for young
children.

o Effectiveness of Storytelling in Engaging Young Learners: Storytelling captures
children's attention and stimulates their imagination, creating a dynamic learning
environment (Cohrssen & Page, 2016). Integrating storytelling with play-based
activities has transformed educators' teaching approaches, making math
educational and engaging (Cohrssen et al., 2016).

Effective Curriculum Design in Early Math Education

Effective curriculum design in early math education focuses on creating a framework
supporting critical mathematical thinking development. Research shows that early math
skills significantly predict future academic success, highlighting their importance in
educational planning. An effective curriculum integrates a constructivist approach,
promoting active learning through interaction and exploration and aligning with national
educational standards.

e Principles of Effective Curriculum Design: Effective early math curriculum design
fosters comprehensive mathematical thinking. Early math skills are critical
predictors of later academic achievement, making them central to curriculum
planning (Duncan et al., 2007). Quality learning environments that sustain gains
post-intervention are crucial for maintaining early skill development (Bailey et al.,
2017). A constructivist approach, advocating for active learning, aligns with
national standards for math and science education (Lange et al., 2022).

e Case Studies of Successful Early Math Programs: Successful programs integrate
various skills into the curriculum. For instance, fine motor skills correlate with math
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ability, emphasizing the need for a curriculum that promotes a broad skill set
(Pitchford et al., 2016). Remedial programs addressing math anxiety, such as
cognitive tutoring, reduce anxiety and neurological reactivity related to fear and
stress, improving learning outcomes (Supekar et al., 2015).

Theme 3: Technology and Environmental Influences

This theme elaborates the sub-themes and codes given in Figure 4 in 12 references.

Figure 4. Thematic representation of “Technology and Environmental Influences”
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Integration of Digital Technologies in Early Childhood Math Education

Digital technologies are essential in early childhood math education, providing
interactive tools and apps that cater to diverse learning styles. Educational math apps
and augmented reality offer personalized content that enhances learning outcomes,
increases motivation, and reduces math anxiety. Interactive whiteboards and digital
math games offer dynamic, visual learning platforms that foster hands-on exploration
of mathematical concepts and practical applications.

e Digital Tools and Apps for Math Learning: Digital tools and apps are adequate
early childhood math education resources. These technologies provide interactive
learning experiences for various learning styles. Educational math apps enhance
learning outcomes by offering personalized content (Outhwaite et al., 2023).
Mobile augmented reality improves performance, increases motivation, and
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reduces math anxiety, showing its value in math education (Ahmad & Junaini,
2020; Chen, 2019).

o Interactive Whiteboards in Math Instruction: Interactive whiteboards facilitate
math instruction by offering a dynamic and visual learning platform. They
enhance student engagement and participation (Outhwaite et al., 2019). Digital
math games with interactive whiteboards help children understand practical math
applications, improving learning outcomes (Moyer-Packenham, 2019).

Enhancing math learning through the classroom environment

The classroom environment significantly shapes young children's math learning
experiences. A favorable climate and effective use of materials impact students' emotions,
motivation, and learning outcomes, helping to reduce math anxiety. Creating a
supportive atmosphere increases children's engagement and success in mathematics.

e Impact of Classroom Environment on Math Learning: A positive classroom
environment shapes children's math learning. Supportive and engaging
atmospheres influence students' emotions, motivation, and outcomes (Eccles &
Roeser, 2011; O'Hara et al., 2022). Such environments reduce math anxiety,
enhancing engagement and success in math.

o Effective Use of Materials and Resources: Effectively using materials and resources
promotes mathematical thinking in early childhood. Hands-on and interactive
materials are essential for developing foundational math skills (Blazar, 2015; Van
Dijk et al., 2019). The quality and integration of these resources determine
student engagement and understanding. Selecting resources that align with
educational goals and cater to diverse needs is critical.

Cultural and Socioeconomic Influences on Math Education

Math education varies across cultures and is shaped by cultural norms that influence
teaching methods, curriculum design, and student attitudes. Understanding these
cultural elements is essential to effectively addressing the needs of diverse student
populations. Socioeconomic status also plays a significant role, impacting access to
quality resources and contributing to disparities in math achievement.

o Differences in Math Education Across Cultures: Math education is influenced by
cultural norms and values, affecting teaching methods, curriculum design, and
student attitudes (Marsh & Hau, 2004). These differences result in diverse
educational practices and experiences, highlighting the need to integrate cultural
elements into teaching to serve diverse students better.

e Impact of Socioeconomic Status on Math Education: Socioeconomic status affects
access to quality math education, with students from lower socioeconomic
backgrounds facing barriers to resources and opportunities. This leads to
significant differences in math achievement, underscoring the need for
interventions to address these inequalities (Olsen & Huang, 2021). Equitable
access to resources is essential for mitigating these disparities.
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e Addressing Cultural Biases in Education and Curriculum: Cultural biases in
education disadvantage certain student groups by influencing content and
teaching methods. Addressing these biases is crucial for inclusive and equitable
math education (Turner et al., 2024). Culturally responsive teaching recognizes
and values students' cultural backgrounds, integrating these perspectives into the
curriculum to create a respectful learning environment.

Theme 4: Community Engagement and Professional Development

This theme elaborates the sub-themes and codes given in Figure 5 in 17 references.

Figure 5. Thematic representation of “Community Engagement and Professional Development”

p
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Addressing Math Anxiety

Parental Support in Early Childhood Math Learning

Parental support is crucial for developing early math skills. Engaging children in number
games and math talks at home enhances their numerical understanding. Integrating
math into everyday activities encourages skill development in a relaxed setting. Parents'
active involvement in educational interventions also improves children's math outcomes.

e Strategies for Parents to Support Math Learning at Home: Parental involvement
nurtures early math skills. Engaging children in math activities, like number
games and math talks, directly impacts their abilities (Pan et al., 2023).
Integrating math into daily activities in a relaxed environment enhances numerical
skills. Active parental participation in educational interventions significantly
improves math learning outcomes (Schaeffer et al., 2018).
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e Impact of Parental Attitudes on Children’s Math Learning: Parental attitudes
toward math significantly influence children's learning. Negative attitudes and
math anxiety in parents lead to similar feelings in children, affecting their
performance and engagement (Hildebrand et al., 2023; Maloney et al., 2015).
Positive attitudes are linked to reduced anxiety and increased engagement in
math activities (Silver et al., 2023). The home educational environment, including
socioeconomic status and parental involvement, also shapes children's math
development (Gurgah Ogul & Aktag Arnas, 2022; Leyva et al., 2021).

The Role of Educators in Early Childhood Math Instruction

Educators need solid skills and knowledge to foster young children's mathematical
understanding. A profound grasp of foundational math concepts and strategies for
encouraging mathematical thinking is essential. Additionally, teachers must create an
inclusive environment encouraging engagement and supporting students' interest in
math.

o Essential Skills and Knowledge for Early Childhood Math Teachers: Teachers need
robust skills and knowledge to foster mathematical thinking. This includes a deep
understanding of early math concepts and effective pedagogical strategies
(Depaepe et al., 2020). Creating a supportive and inclusive learning environment
is crucial for engaging children and cultivating their interest in math from an early
age.

e Professional Development and Training: Professional development is critical for
enhancing teachers' skills and knowledge in early childhood math. Ongoing
training improves instructional practices and content knowledge (Gaumer
Erickson et al., 2017; Mulcahy et al., 2021). Programs should also address
culturally responsive teaching, socioeconomic impacts, and cultural biases in the
curriculum (Demir, 2022; Wood & Hedges, 2016).

Addressing Math Anxiety in Young Learners

|dentifying and addressing math anxiety in young learners is crucial for their
mathematical development. Signs of anxiety, such as avoidance, negative attitudes, and
emotional distress during math activities, hinder learning. Recognizing these signs helps
parents and educators tailor support strategies to promote confidence and foster a
positive attitude toward mathematics.

e Identifying Signs of Math Anxiety in Children: Early signs of math anxiety, such as
avoiding math activities, negative attitudes, and emotional distress, are crucial for
timely intervention (Ramirez et al., 2016). Recognizing these signs allows
educators and parents to provide the necessary support.

e Strategies to Mitigate Anxiety and Build Confidence: Several strategies mitigate
math anxiety and build confidence. Creating a supportive and inclusive learning
environment with hands-on and interactive math experiences is fundamental (Wu
et al., 2012). Promoting a growth mindset, developing a positive math self-
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concept, and providing targeted support for struggling learners are practical
approaches (Cargnelutti et al., 2017).

¢ Role of Professional Development in Addressing Math Anxiety: Professional
development for educators is essential in addressing math anxiety. Training
programs should focus on creating positive math learning environments,
implementing evidence-based strategies, and encouraging a growth mindset
(Maloney et al., 2015). Collaboration among educators, parents, and mental
health professionals enhances the support system, providing a holistic approach
to tackling math anxiety (Van Mier et al., 2018).

Theme 5: Global Trends and Ethical Perspectives

This theme elaborates the sub-themes and codes given in Figure 6 in 9 references.

Figure 6. Thematic representation of “Global Trends and Ethical Perspectives”

International Benchmarks and Outcomes

Global Trends in Early Childhood Math Global Initiatives and Their Impact on
Education Local Practices
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PERSPECTIVES J

Equity and Inclusion in Math Classrooms

Ethical Considerations in Early
Childhood Math Education

Ethical Use of Data and Assessments

Global Trends in Early Childhood Math Education

Global trends in early childhood math education influence local policies and teaching
practices. International assessments like the IELS provide data-driven insights but raise
concerns about over-standardization, highlighting the need for culturally relevant
practices.

e International Benchmarks and Outcomes: The Organisation for Economic Co-
operation and Development (OECD) establishes international benchmarks for
early childhood education through initiatives like the International Early Learning
and Child Well-being Study (IELS) (Moss et al., 2016). These benchmarks
influence local policies by providing data-driven insights. However, concerns
about reducing education to a technical exercise and the risk of global
standardization exist (Moss & Urban, 2019).

e Global Initiatives and Their Impact on Local Practices: Global initiatives by
organizations like the OECD significantly impact local educational practices.
These initiatives lead to revising policies and curricula to improve early learning
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outcomes. They also prompt reevaluation of teacher preparation programs to
align with contemporary standards (Mueller & File, 2015). Cultural and societal
factors also influence these trends, as seen in the Asian American Advantage in
Math (Gibbs et al., 2017).

e Professional Development in Response to Global Trends: Professional
development is essential for educators to adapt to global trends in math
education. Effective programs enhance pedagogical content knowledge and
instructional quality (Piasta et al., 2012; Piasta et al., 2015). They equip educators
to meet international benchmarks and address diverse learner needs.

Ethical Considerations in Early Childhood Math Education

Ethical considerations in early childhood math education focus on fostering equity,
inclusion, and responsible use of assessment data. Creating a respectful classroom
environment that acknowledges diverse cultural perspectives and systemic biases ensures
equitable access to meaningful math learning. Fair and transparent assessments further
contribute to this goal by informing instructional practices and helping bridge
educational gaps.

e Equity and Inclusion in Math Classrooms: Equity and inclusion are essential for
creating a respectful learning environment that accommodates diverse cultural
perspectives and addresses systemic biases. Educators promote these values by
integrating social justice and utility-value approaches to teaching, which help
bridge gaps in educational equity (Priniski & Thoman, 2020). Combatting
stereotypes and using culturally inclusive pedagogies significantly enhance
student achievement and ensure an equitable learning environment for all
students (Yu, 2022).

e Ethical Use of Data and Assessments: Ethical use of data and assessments ensures
fair and unbiosed evaluations of students’ mathematical abilities. Key
considerations include protecting student privacy, maintaining valid and reliable
assessment tools, and using assessment data to guide equitable instructional
practices (Briggle et al., 2016). It is crucial to evaluate how assessment practices
affect students' learning experiences and outcomes, focusing on fairness and
transparency. These practices help build an ethical organizational culture and
promote ethical decision-making among educators (Angermund & Plant, 2017).

Theme 6: Challenges and Opportunities

This theme elaborates the sub-themes and codes given in Figure 7 in 21 references.
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Figure 7. Thematic representation of “Challenges and Opportunities”
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Challenges in Early Childhood Math Education

Early childhood math education challenges include assessing math skills, adapting
instructional strategies, and integrating technology. Early math competence predicts
future academic success, emphasizing the need for comprehensive assessment
techniques to identify difficulty predictors and cognitive determinants. Additionally,
understanding the home numeracy environment helps meet diverse learning needs.

e Techniques for Assessing Math Skills: Assessing math skills in early childhood is
crucial for identifying strengths and areas for improvement. Early math
competence predicts later academic success (Jordan et al., 2009). Predictors of
math difficulties include nonverbal problem-solving, working memory, and
phonological processing (Fuchs et al., 2005). Comprehensive evaluations of
cognitive determinants are necessary to understand math difficulties fully.

e Adaptive Instruction and Comprehensive Assessment: Adapting instructional
methods to diverse student needs is challenging. Incorporating technology, such
as iPads, enhances academic task completion, particularly for students with
special needs (O’Malley et al., 2014). Understanding and improving the home
numeracy environment supports math skill development (Elliott & Bachman,
2018). Adaptive instruction and comprehensive assessments are essential for
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inclusive education, ensuring a solid foundation for future math learning (Dunphy,
2009).

o Educator Attitudes and Mathematical Inquiry: Educators' attitudes toward math
influence how they teach mathematical concepts. Developing positive dispositions
and self-efficacy in teaching math is crucial (Johnston & Bull, 2022; Schillinger,
2021). Emphasizing conceptual understanding and mathematical inquiry in the
curriculum is vital.

e Technology Integration and Home Numeracy: Technology enhances early
childhood math education. Tools like iPads enrich learning and meet diverse
educational needs. Understanding the home numeracy environment ensures that
learning extends beyond the classroom, accommodating various backgrounds
and family structures (Utama et al., 2022; Zaranis et al., 2013).

Opportunities in Early Childhood Mathematics Education

Early childhood math education opportunities involve integrating core mathematical
areas and everyday activities, which help build a solid foundation. Play-based activities
enhance spatial reasoning and foster positive attitudes toward math. Recent research
highlights the role of cognitive and non-cognitive skills, socioeconomic factors, and
home environments in math learning.

o Core Mathematical Areas and Everyday Integration: The National Research
Council identifies number sense and geometry as core areas needing attention in
preschool and kindergarten. Integrating these concepts into daily activities is
crucial for establishing a solid foundation and making math relevant to children's
lives (Dyson et al., 2013; Lee, 2014).

e Play-Based Activities and Spatial Reasoning: Play-based activities positively impact
educators' attitudes toward teaching math and enhance children's spatial
reasoning. Emphasizing geometry and spatial reasoning through play benefits
children's understanding and application of mathematical concepts (Cohrssen et
al., 2016; Cohrssen et al., 2017).

e Holistic Approach to Mathematical Development: A holistic approach integrates
mathematical concepts into daily experiences and fosters positive attitudes. This
method supports children's overall development and lays a robust foundation for
future mathematical success (Elia et al., 2021; Hedge & Cohrssen, 2019; Yair &
Chis, 2022).

e Emerging Research and Innovative Teaching Methods: Recent research identifies
effective strategies for fostering math skills. Early math competence predicts later
success (Duncan et al., 2007). Home learning opportunities significantly influence
math abilities (Libertus, 2024). Family socioeconomic status also shapes children's
math experiences (Pan et al., 2023).

e The Role of Non-Cognitive Skills in Math Learning: Non-cognitive skills are crucial.
Early education promotes equality and provides a solid foundation for all children
(Bjorklund et al., 2020). Participation in STEM experiences during training
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enhances non-cognitive skills like perseverance, benefiting math teaching (Lange
et al., 2022).

Discussion

Foundations and Cognitive Development

Research indicates that early mathematical thinking develops through cognitive growth
stages, as outlined by Jean Piaget, and is supported by home environments and parental
involvement. Math anxiety and motivation significantly impact children's engagement,
making emotional and motivational factors crucial for success. Studies show a
connection between cognitive abilities, like working memory and problem-solving, and
math proficiency, emphasizing a comprehensive educational approach. Recognizing
cognitive styles can enhance math capabilities, advocating for tailored educational
strategies. Tactile and visual methods in early childhood education help children form
concrete mental representations of numbers. Considering cultural factors in arithmetic
teaching improves comprehension. Integrating cognitive, cultural, and emotional
dimensions provides an effective educational framework for early mathematical learning
and future success.

Curriculum Design and Instructional Strategies

Effective curriculum design integrates interdisciplinary approaches, playful learning, and
storytelling. Combining math with art and science creates a holistic educational
framework, reducing math anxiety and engaging learners. Play-based activities and
storytelling make abstract concepts tangible and relatable. A robust curriculum supports
mathematical thinking through constructivist approaches and remedial strategies,
addressing diverse learning needs. These methods create inclusive environments that
foster cognitive, social, and emotional growth.

Technology and Environmental Influences

Incorporating digital technologies and shaping the classroom environment are crucial
in early childhood math education. Tools like educational apps and interactive
whiteboards provide personalized learning experiences that enhance understanding and
engagement. A supportive classroom atmosphere influences students' motivation and
emotions, while effective educational materials enable interactive exploration of math
concepts, building foundational skills, and reducing math anxiety. Addressing cultural
and socioeconomic factors is essential for equitable learning opportunities. A
comprehensive approach to math education incorporates technology, optimizes the
learning environment, and considers cultural and socioeconomic contexts.

Community Engagement and Professional Development

Parental support is fundamental in nurturing early math skills, integrating math into daily
activities at home, and enhancing educational outcomes. Educators need strong
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pedagogical and content knowledge, supported by professional development to refine
teaching practices and address challenges like cultural biases. Recognizing and
addressing math anxiety involves creating inclusive, interactive learning environments.
Promoting a growth mindset and providing targeted support builds confidence in
struggling learners. Collaboration among educators, parents, and mental health
professionals creates a support system that nurtures resilience and confidence in math.

Global Trends and Ethical Perspectives

Global trends in early childhood math education are influenced by international
benchmarks and assessments. Initiatives like the OECD's International Early Learning
and Child Well-being Study provide data-driven insights, though over-standardization
concerns highlight the need for culturally relevant practices. Ethical considerations
involve fostering equity, inclusion, and responsible data use and creating respectful
classroom environments that acknowledge diversity. Fair and transparent assessments
ensure unbiased evaluations, guiding instruction and bridging educational gaps.
Promoting inclusive teaching and responsible data use ensures equitable learning
opportunities, allowing educators to uphold every child's dignity and potential.

Challenges and Opportunities

Challenges in early childhood math education include assessing skills, adapting
instruction, and integrating technology. Early math competence predicts future success,
requiring comprehensive assessment techniques. Adaptive instruction must cater to
diverse learning needs, and technology integration enhances engagement. Educator
attitudes significantly impact teaching; positive dispositions toward math are essential.
Effective professional development boosts confidence in teaching mathematical inquiry.
Opportunities involve integrating core mathematical areas into daily activities and
fostering positive attitudes through play-based activities. Emerging research highlights
the importance of non-cognitive skills and socioeconomic factors in shaping
engagement and success. Leveraging these opportunities helps educators navigate
challenges with adaptive methods, fostering inclusive environments, and building a solid
foundation for future math success.

Insights for Teachers Aiming to Improve Early Mathematics Instruction

These findings offer valuable insights for teachers aiming to improve early mathematics
instruction. Educators can use these insights to create engaging and supportive learning
environments, fostering mathematical abilities in young children through targeted,
evidence-based strategies.

Teachers might begin by emphasizing play-based and hands-on learning activities that
build foundational skills through interactive experiences. Manipulatives, such as blocks
and counters, provide a tactile approach, helping children explore concepts like counting,
sorting, and basic arithmetic. Incorporating storytelling and role-playing games can
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make abstract mathematical ideas more tangible and relatable, as Cohrssen et al.
(2016) observed, supporting both engagement and comprehension.

The study also highlights the importance of fostering spatial skills through activities that
encourage spatial reasoning, like puzzles and shape-based tasks, which contribute to
mathematical development (Deans & Cohrssen, 2015; Cortes et al., 2022). Teachers
can embed these tasks within daily routines or use them as part of guided play sessions
to promote children’s ability to visualize and manipulate spatial relationships, a skill
foundational for more advanced mathematical thinking.

In terms of social and emotional factors, educators should be aware of math anxiety's
role in shaping children’s learning experiences. Teachers can adopt strategies that
cultivate a growth mindset and confidence in math-related activities. Positive
reinforcement, a supportive atmosphere, and gradual exposure to math tasks can help
reduce stress and build resilience (DePascale et al., 2023; Douglas & LeFevre, 2018).
Additionally, by fostering positive interactions during math-related play, teachers can
instill a love for mathematics and mitigate the effects of anxiety.

Finally, technology integration offers unique ways to enhance engagement and learning.
Digital tools, such as educational math apps and interactive whiteboards, can provide
customized learning experiences, cater to diverse learning styles, and support students
who benefit from visual or interactive content (Ahmad & Junaini, 2020; Chen, 2019).
These tools also make abstract concepts more accessible and can be used in both
individual and group settings to reinforce foundational skills.

Overall, findings of this study underscore the value of a holistic approach, blending
cognitive, social, and technological strategies to foster early mathematical thinking.
Teachers who integrate these practices are well-positioned to enhance early childhood
math education and promote a lifelong positive attitude toward mathematics.

Research Gaps Identified and Suggestions for Future Research

This research endeavor on early childhood mathematical development reveals several
gaps that limit our understanding. Key gaps include:

e Cultural Contexts: Most studies focus on Western contexts, overlooking the
influence of diverse cultural backgrounds on mathematical understanding.

e Longitudinal Data: There is a lack of longitudinal studies tracking children's
mathematical development, limiting insights into the evolution of early
mathematical thinking and the long-term impacts of teaching strategies.

e Teacher Training: Limited research examines training programs that enhance
teachers' abilities to foster mathematical thinking in young children.

e Parental Involvement: Studies often overlook the nuances of parental involvement
and its interaction with educational practices, despite its significant influence on
early mathematical learning.
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e Technology Integration: The role of technology in early childhood mathematics
learning is underexplored, with insufficient research on the benefits and
challenges of digital tools.

Future research should address these gaps through innovative approaches and diverse
methodologies:

e Cross-Cultural Studies: Conduct cross-cultural comparisons to understand how
cultural norms influence early mathematical learning, leading to tailored
educational strategies.

e Longitudinal Impact Studies: Track children's progress over several years to
identify which educational practices have the most significant long-term impacts
on mathematical development.

e Mixed-Methods Approach: Combine qualitative and quantitative methods for a
comprehensive analysis of early mathematical learning.

e Evaluating Teacher Training: Design studies to evaluate teacher training
programs, focusing on methods that improve teachers' abilities to foster early
mathematical thinking.

e Enhancing Parental Engagement: Investigate programs that improve parental
involvement in early mathematical learning, supporting diverse socioeconomic
backgrounds and examining their influence on children's math skills.

e Technology-Based Interventions: Evaluate technology-based interventions to
explore how digital tools complement traditional teaching methods and identify
best practices for integration.

e Practical Intervention Models: Develop and test intervention models that bridge
theoretical insights with practical application, adaptable to various educational
contexts.

e Comprehensive Developmental Factors: Adopt a holistic approach in future
research, considering emotional, social, and physical development alongside
cognitive and creative processes.

Addressing these directions will enhance our understanding of early mathematical
development and improve educational practices to support young learners effectively.

Conclusion
Key Findings and Theme-Specific Conclusions
Theme 1: Foundations and Cognitive Development

e Findings: Early math skills correlate with foundational cognitive processes, such
as memory and attention, supported by Piaget’s stages of cognitive development.
Math anxiety and motivation impact young learners’ attitudes and engagement,
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while tactile and visual methods enhance early numeracy skills by helping
children develop mental representations of numbers.

e Conclusion: These findings underscore the necessity for early math programs to
integrate cognitive development strategies, emphasizing supportive, hands-on
learning to foster foundational skills and mitigate anxiety that may hinder long-
term mathematical growth.

Theme 2: Curriculum Design and Instructional Strategies

e Findings: Effective early math education leverages interdisciplinary methods,
combining subjects like art and science, and embraces play-based and
storytelling strategies to teach abstract concepts through relatable experiences.
Constructivist approaches allow active learning, while tailored interventions
address diverse learning needs.

e Conclusion: A well-rounded early childhood math curriculum should integrate
interdisciplinary and play-based methods, supporting cognitive, social, and
emotional development while ensuring inclusive learning environments that cater
to various developmental needs.

Theme 3: Technology and Environmental Influences

e Findings: Digital tools, including educational apps and interactive whiteboards,
enhance engagement by making abstract math concepts more accessible. The
classroom atmosphere, combined with hands-on resources, positively impacts
children’s motivation and reduces math anxiety.

e Conclusion: Integrating digital resources in early math education offers new
avenues for engagement and understanding, and should be complemented by
supportive, resource-rich classroom environments that consider students' cultural
and socioeconomic backgrounds.

Theme 4: Community Engagement and Professional Development

e Findings: Parental involvement, including math-related activities at home,
enhances children’s numerical skills, while teachers' competencies in early math
instruction benefit significantly from professional development. Addressing math
anxiety through targeted strategies encourages positive math engagement.

e Conclusion: Effective early math education relies on the collaborative efforts of
parents, educators, and communities, emphasizing the need for continuous
professional development to equip teachers with skills to foster positive attitudes
and support diverse student needs.

Theme 5: Global Trends and Ethical Perspectives

e Findings: Global education benchmarks influence local practices, but over-
standardization poses risks. Ethical considerations in math education stress equity,
inclusion, and fair assessments to ensure all students access quality math learning.
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e Conclusion: Educators and policymakers must balance global standards with
culturally responsive practices, fostering equitable and inclusive math education
by employing fair assessment practices and addressing cultural and
socioeconomic differences.

Theme 6: Challenges and Opportunities

e Findings: Challenges include assessing early math skills, adapting instruction for
diverse needs, and integrating technology effectively. Opportunities lie in the daily
integration of core math concepts, play-based learning, and leveraging recent
research on non-cognitive skills to foster positive math attitudes.

e Conclusion: While early childhood math education faces obstacles, embracing
adaptive instruction, play-based learning, and technology offers opportunities for
fostering an inclusive and engaging environment that builds a strong foundation
for lifelong math success.

Limitations of the Study

This study has presented a thorough analysis and synthesis of the existing research
literature on mathematical thinking and learning in early childhood. However, it is not
without limitations. Recognizing the study's limitations will help understand its scope and
identify areas for future research:

Scope and Generalizability

e Limited Cultural Contexts: The study mainly draws from Western contexts, which
may limit its generalizability to non-Western settings.

e Focus on Qualitative Analysis: Lacking quantitative data, the study may not
capture the full spectrum of early childhood math learning experiences.

Methodological Constraints

o Selection Bias in Literature Review: Relying on existing literature may introduce
biases based on selection criteria and database scope.

e Lack of Longitudinal Data: The study emphasizes the need for longitudinal
research but does not include such data.

Practical and Implementation Challenges

e Application in Diverse Settings: Recommendations may face implementation
challenges in under-resourced or differently structured educational environments.

e Focus on Cognitive and Creative Processes: Other critical factors, such as
emotional, social, and physical development, are not fully addressed.

e Intervention Strategies: While suggesting interventions for math anxiety, the study
lacks detailed, tested models for practical implementation.
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Future research can build on this study’s findings by addressing these limitations,
contributing to a more comprehensive understanding of early childhood mathematical
learning and enhancing educational practices globally.

Recommendations

Effective early childhood math education policies should focus on equity, customized
assessments, and improved teacher training. These recommendations aim to provide
educational equity, responsible technology use, and culturally responsive curricula.

Recommendations for Policy

e Promote Equity and Inclusion: Ensure equal access to quality math education, fund
programs for disadvantaged communities, implement culturally responsive
curricula, and provide targeted interventions for at-risk students.

e Standardize but Customize Assessments: Design standardized assessments that
accommodate diverse learning needs and offer insights for tailored instruction.

e Enhance Teacher Training Programs: Support comprehensive teacher training that
focuses on cultural competence, adaptive strategies, and effective use of
classroom technology.

Recommendations for Practice

Recommendations for practice address the classroom environment. The classroom
should be structured for engagement, exploration, and skill-building to foster early
mathematical thinking. Here are practical suggestions for implementation:

e Incorporate Play-Based Learning: Set up math stations with toys like blocks and
puzzles to encourage sorting, counting, and constructing.

e Math-Integrated Daily Routines: Use daily activities like attendance and snack
time to practice counting, addition, and fractions.

e Mathematical Language: Use math vocabulary in everyday conversations and
encourage students to explain their reasoning.

e Real-World Problem Solving: Present practical problems that require math, such
as measuring plant growth or estimating quantities.

e Guided Math Discussions: Foster peer discussions on math ideas and problem-
solving approaches.

e Visual Aids and Manipulatives: Provide tools like number lines and geometric
shapes to represent abstract ideas tangibly.

e Storybooks and Songs: Engage children with storybooks and songs incorporating
math concepts like counting and patterns.

e Scaffolded Instruction: Break tasks into manageable steps and offer individualized
or small group instruction.

e Parent and Caregiver Involvement: Share strategies for continuing math learning
at home and suggest related games and activities.
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e Assessment and Feedback: Use formative assessments and provide constructive
feedback to encourage growth and learning from mistakes.
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Genisletilmis Torkge Ozet
Girig

Bu calismanin amaci, erken cocukluk déneminde matematiksel disinme ve 6grenmeye
dair gincel aragtirmalari sentezleyerek, etkili dgretim metotlarini belirlemek ve bu
alandaki bilgi birikimini sentezlemektir. Jean Piaget'in biligsel gelisim teorisi, cocuklarin
matematiksel disinme becerilerinin farkli agamalarini agiklamaktadir. Bu baglamda,
erken sayisal becerilerin gelisiminde ev ortaminin ve ebeveyn katiliminin rolG énemlidir.
Matematik kaygisi ve motivasyon gibi duygusal ve motivasyonel faktérler, cocuklarin
matematikteki basarisini etkileyen kritik unsurlardir.

Yéntem

Bu calisma, erken cocukluk dénemindeki matematiksel 6grenme Uzerine yapilan
aragtirmalari tematik bir yapi altinda analiz edip bunun sonucunda bitinsel bir sentez
sunmaktadir. Bu yaklagim, biligsel sirecleri ve matematiksel yetenek ile yaratici disinme
arasindaki etkilesimi kapsamli bir sekilde agiklomayr amaglamaktadir. Tematik sentez,
mevcut arastirmalar kategorize ederek, ana temalari ve eksiklikleri belirlemeyi saglar.

Kodlayici givenirligini saglamak icin tek bir aragtirmaci tarafindan gerceklestirilen bu
calismada, Thomas ve Harden’in (2008) ¢ agsamali tematik sentez sireci izlenmistir.
Kodlama strecinde, arastrmaci, givenirligi artirmak amaciyla refleksif ginltk yéntemi
kullanarak kodlama kararlari, yorumlar ve karsilagilan belirsizlikler hakkinda detayli
notlar almighr. Bu refleksif yaklagim, kodlama surecindeki olasi ényargilarin farkina
varilmasini ve sistematik olarak ele alinmasini saglamustir.

Bu surecin adimlar su sekildedir:

e Metnin Kodlanmasi: Veriler, dnemli ifadeler ve kavramlari belirlemek amaciyla
satir satir okunarak analiz edilmistir. Kodlama iglemi sirasinda arastirmaci,
yorumlarini ve gdézlemlerini refleksif gUnlUkte kaydederek kodlama sirecinin
seffafhigini ve tutarlihgini saglamak igin adimlar atmighr.

e Tanimlayict Temalarin Geligtirilmesi: Kodlar, erken cocukluk dénemindeki
matematiksel 6grenme ile ilgili doha genis temalar tanimlamak igin
gruplanmigtir. Kodlamada tutarhlik saglomak amacyla arastrmaci, kodlar
orijinal verilerle tekrar karsilastirmig ve verilerin anlamini yansittiklarindan emin
olmustur.

e Andlitik Temalarin Olugturulmasi: Tanimlayici temalardan hareketle daha Ust
dizeyde analitik temalar gelistirilmistir. Aragtirmaci, bu asamada bir meslektasi
ile akran degerlendirmesi yaparaok temalarin tutarlihigini ve c¢aligmanin
amaclariyla uyumunu saglamigtir. Akran degerlendirmesi, analitik temalarin
verilerle uyumlu ve mantiksal olarak ¢ikarildigini dogrulamak igin ek bir guvenlik
katmani sunmustur.
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Bu adimlar, tematik sentez sirecinin givenirligini ve tutarlihgini giclendirmigtir. Bdylece,
tek aragtirmaci tarafindan yuritilen calismanin sistematik ve givenilir bir veri analizi
saglamasi hedeflenmistir.

Bulgular

Erken ¢ocukluk déneminde matematiksel disinme becerilerinin gelisimi, gelecekteki
akademik basari ve biligsel gelisim agisindan kritik dneme sahiptir. Bu calisma, erken
yas matematik egitimi Uzerine yapilan aragtirmalari analiz ederek biligsel gelisim,
mUfredat tasarimi, teknoloji kullanimi ve cevresel faktdrler gibi ana temalar altinda
toplamakta ve 6gretmenler ile egitimcilere yénelik stratejik ¢cikarimlar sunmaktadir.

Elde edilen bulgular, oyun temelli 6grenme, disiplinler arasi yaklagimlar ve aile
katiliminin - matematiksel gelisime katki sagladigini géstermektedir. Bu kapsamda,
calisgmanin  bulgulart  8gretmenlerin - matematik egitimi  stratejilerini  zenginlestirip
cocuklarin matematige karsi olumlu bir tutum gelistirmelerine destek olacak pratik
oneriler sunmaktadir.

Bulgular asagidaki bicimde alti tema altinda gruplanmugtir:

o Temel Biligsel Gelisim: Matematiksel beceriler, Piaget'in gelisim asamalariyla
paralel olarak biligsel streclerle yakindan iligkilidir. Caligmalar, kaygi ve
motivasyonun matematikle ilgiyi etkiledigini géstermektedir. Somut materyaller,
cocuklarin soyut disinceye gecisini destekler. Matematik egitiminin temelleri,
biligsel ve duygusal becerilere dayandirilarak, kaygiyi azaltmak ve motivasyonu
artirmak Uzerine kurulmalidir.

o Mdifredat ve Ogretim Stratejileri: Oyun temelli ve disiplinler arasi yaklagimlar,
erken yas matematik egitimi icin énemlidir. Hiké&ye anlatimi, oyunlar ve somut
materyaller kullanilarak soyut kavramlar somut hale getirilir. lyi tasarlanmis bir
mifredat, cocuklarin  matematiksel anlayisini  giclendirerek kapsayici  bir
6grenme ortami yaratir.

e Teknoloji ve Cevresel Etkiler: Dijital araclar ve interaktif sinif materyalleri,
kigisellegtirilmis 6grenme imkani sunarak motivasyonu artirir. Destekleyici bir sinif
atmosferi, cocuklarin matematik kaygisini azaltmada etkili olur. Teknoloji destekli,
materyal acisindan zengin siniflar matematik 6grenimini tegvik eder.

e Toplum ve Mesleki Gelisim: Aile destegi, matematiksel becerilerin gelisiminde
kritik rol oynar. Ogretmenlerin mesleki gelisimi, kiltirel duyarlilik ve etkili dgretim
stratejileri ile desteklenmelidir. Aile katlimi ve 6gretmen egitimi, erken yas
matematik bagarisini artirmada hayati énem tagir.

o Kuresel Egilimler ve Etik Perspektifler: Uluslararasi standartlar yerel uygulamalar
etkiler, ancak kolttrel duyarlilik énemlidir. Etik ilkelere bagl kalarak esitlikgi
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egitim saglanmalidir. Egitimde koltirel uyum ve etik veri kullanimi, kapsayici
matematik egitimi igin elzemdir.

Zorluklar ve Firsatlar: Matematik egitimindeki zorluklar arasinda degerlendirme ve
bireysellestirilmis 6gretim bulunur. Oyun temelli 6§renme ve gunlik hayatla
iliskilendirme, olumlu matematik tutumu gelistirmeye yardimci olur. Zorluklarin
ustesinden gelmek icin uyarlanabilir 8gretim ve ginlUk yasantiya entegre matematik
e§itimine odaklaniimalidir.

Sonug

Bu calisma, erken cocukluk dénemi matematik egitim politikalarinin  esitlik ve
kapsayiciligr artinlmasi, 6grenme suireci ile ilgili degerlendirmelerin standartlastinlirken
bireysellestirmesi, ve &6gretmen egitim programlarini  gelistirmesi  gerektigini
vurgulamaktadir. Sinif ortami, gocuklarin matematiksel dGsinme becerilerini gelistirecek
sekilde yapilandirlmalidir. Bu baglamda, ebeveyn ve 6gretmenlerin is birligi, cocuklarin
matematik becerilerini giglendirmekte ve &6grenmeye olan ilgilerini artirmaktadir.
Gelecek arastirmalar, uzun vadeli etkileri anlamak ve cesitli kiltirel baglamlarda en iyi
uygulamalari belirlemek icin kesitsel ve boylamsal ¢calismalara odaklanmalidir.

Ozetle, erken cocukluk matematik egitimi, cocuklarin bilissel, duygusal ve motivasyonel
gelisimlerini destekleyen bitinsel bir yaklagimla ele alinmalidir. Matematik kaygisini
azaltan ve motivasyonu artiran stratejiler, cocuklarin matematikle ilgili olumlu tutumlar
gelistirmelerine ve basarili olmalarina yardimcer olacaktir. Disiplinlerarasi yaklagimlar ve
oyun temelli 6§renme, cocuklarin matematiksel kavramlari daha iyi anlamalarini
saglayarak, STEM alanlarinda cinsiyet esitligini tesvik edecektir. Teknoloji ve cevresel
faktorlerin - etkili  kullanimi, &grenme deneyimlerini  zenginlestirerek, cocuklarin
matematik becerilerini gelistirmelerine katkida bulunacaktir.

Bu nedenle, erken cocukluk matematik egitim politikalari ve uygulamalari, cocuklarin
gelecekteki akademik basarilarini desteklemek icin esitlik¢i ve kapsayic bir yaklagim
benimsemelidir. Egitimcilerin profesyonel gelisimi, &gretim stratejilerinin etkililigini
artiracak ve c¢ocuklarin  6grenme deneyimlerini daha zengin hale getirecektir.
Ebeveynlerin ve topluluklarin katimi, gocuklarin matematiksel disinme becerilerini
desteklemekte ve 6grenmeye olan ilgilerini artirmaktadir. Bu bitonsel yaklagim, her
cocugun kendi potansiyelini hayata gecirmesine olanak taniyacaktir.
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Abstract: The objective of this study was to examine the recognition and About the Article
assessment techniques employed by early childhood teachers both prior to

and following the pandemic, utilizing a fundamental qualitative research Aeaziveel Juls 11, 202

me’rhodology. 17' early. childhood teachers participated .in the study using a Revised: Sep. 18, 2024
semi-structured interview form. The study's conclusions are arranged
according to several themes. The methods early childhood teachers employ Accepted: Oct. 23, 2024

to recognize and assess the child during in-person instruction is the first of
these themes. During face-to-face education, teachers used various

techniques to get to rec'ognize and assess children, including observation, Article Type:
developmental observation forms, developmental reports, warm-up games,
drawing, working with families, anecdotes, sociometry, and portfolio work. Research

However, through the pandemic, it was observed that they started using
techniques such as inferviews, post-activities assessment, observation, and
teacher cooperation. The sudden switch to online education-assessment
techniques in the distance education process has resulted in unanticipated
challenges and situations for the early childhood teachers as they attempt to
implement the teaching process. In this context, inclusive training can be
provided to teachers on how to get to know and assess children, covering
various situations comprehensively.
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Introduction

Amid the Covid-19 pandemic process, millions of students and teachers have initiated
the process of distance learning (Aktan Acar et al., 2021). Along with the teaching
process, teachers also need to explore novel methods to evaluate the children’s learning
process. Burgess and Sievertsen (2020) stated that during this educational process,
assessments were carried out with some uncertainties and in various ways, which
contributed to increased complexity in education. Consequently, the contentious digital
and online evaluation techniques for young children have been rigorously scrutinized
during this one-of-a-kind period of early childhood distance education. Early childhood
teachers have been involved in this nascent experience and practice of employing online
assessment methods for young children, lacking adequate training or preparation for
online education. As anticipated, these teachers may have encountered numerous
challenges, issues, and barriers during this unforeseen experiment. Naturally and
predictably, these teachers might have run across numerous challenges, issues, and
barriers during this unforeseen experiment. In a study conducted by Aksin Yavuz (2022),
it was determined that early childhood teachers conducting online live lessons during
distance education mostly did not evaluate the activities they implemented in these live
sessions. The National Association for the Education of Young Children (NAEYC, 2004)
delineates the rationale for assessing young children in educational settings. Education
of children is to make sound decisions for the teaching process, to early intervention be
able to recognize children in need and identify special situations and assist program
development with educational and developmental interventions is to be. The assessment
process is one of the most important components of the learning process, serving as a
pivotal evaluation method within education. The assessment findings can serve as a
reference point to ascertain the achievement of the curriculum's stated learning obijective.
The assessment findings can serve as a reference point to ascertain the achievement of
the curriculum's stated learning objective. In this context, assessment is also used to
measure the extent to which learning objectives have been met. Although each
measurement tool serves a distinct purpose, they all fundamentally aim to support the
child's development in all aspects (Mindes, 2003). Early childhood is a critical period
requiring guidance and direction for self-development, necessitating methods to provide
developmental stimulation to identify relevant evaluations (Widat et al., 2022).

The pandemic posed several challenges for teachers who were inadequately prepared
for remote teaching, including deficiencies in pre- and in-service trainings to meet the
educational needs of young children from a distance, unpreparedness for transitioning
from in-person to remote teaching, and the requirement to colloborate with other
teachers and partners who sometimes lacked the necessary skills to support them
(Chroust et al., 2023). During the pandemic, within the context of distance education,
teaching techniques and the methods employed by teachers to recognize and assess
children underwent significant changes. One of the researches indicates that there is
limited understanding of how teachers evaluate what children already know and can do
with technology and it involves early childhood teachers analyzing how teachers assess
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young children's technological learning. The study demonstrates a widespread lack of
teacher understanding of assessment procedures and assessment data, hindering early
childhood programs’ ability to accurately monitor the technological progress of young
children. The most efficient methods for early childhood teachers to acquire and
evaluate data related to technology are proposed (Ntuli, & Kyei-Blankson, 2012). When
examining the early childhood education stage, it is seen that informal methods are
predominantly utilized in natural settings. Moreover, early childhood teachers employ
an alternative assessment technique that encourages active child participation and
utilizes a variety of tools such play-based or program-based, dynamic, and portfolio
assessments. These asseessment techniques depict the development and learning
processes as encompassing both outcomes and ongoing learning (Riley et al., 2016).
Additionally, one research finding indicates that a majority of teachers frequently employ
observation forms and similar methods and many of early childhood teachers’
competencies in recognizing and assessing children are average or below average
(Banerjee and Luckner, 2013). It was also found that the limited assessment methods
preferred and the lack of knowledge about evaluation were evident in the child
assessment practices of the teachers (Isikoglu Erdogan et al., 2021).

A computerized assessment system has been implemented to track, evaluate, guide, and
foster the development of young children in alignment with the goals and topics outlined
in the Ministry of National Education Vision (MEB, 2018). Therefore, it is acknowledged
that our nation is conducting assessments, monitoring, and providing support tailored
to each child's unique qualities, interests and developmental levels, which are
increasingly crucial in the 21st-century. Furthermore, the use of digital assessment tools
in education as a means of assessment have been highlighted within the context of the
ISTE (International Society for Technology in Education) criteria for 21st-century skills.
Delivering the assessment was challenging, but more importantly, both are necessary
for effective education. In the study conducted by Baloman and Hanbay Tiryaki (2021),
it was observed that teachers faced challenges in assessment during the Covid-19 period
and that there was a need for in-service training programs for teachers. In their specific
investigation of assessment techniques for digital competence in education, Sillat et al.
(2021) found that assessment tools are predominant, yet proper assessment approaches
are not well guided. Due to its frequent quantitative usage, it is now imperative to
investigate the effectiveness of its qualitative application. Therefore, the crucial question
is whether employing online assessment techniques to analyze children’s performance
is as beneficial as using the more traditional forms that educational institutions have long
employed (Beringuela, 2009). Ali and others (2021) state that the implementation of
online assessment has brought several challenges, with a primary concern being the
adaptation to using internet resources that diverge from traditional educational practices.
Another argument is that technology and online tools are being adopted too belatedly,
and had they been utilized earlier, this process would have been modernized and
revolutionized, thereby facilitating their current ease of use. Using digital assessment
tools in early childhood education settings in light of the digitalization trend indicate that
early childhood teachers have difficulty effectively incorporating child-centered
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pedagogy, including digital portfolios and such assessment techniques into their
curricula (Alanko et al., 2019). As a result, it is believed that teachers faced difficulties
in recognizing and assessing children using technological tools during the transition to
distance education in the pandemic period. In the literature, there are many researches
that examine the assessment methods and instruments of early childhood teachers
(Akman et al., 2022; Brown & Rolfe, 2005; Kaya, 2018; Kwi-Ok & Jung-In, 2011; Pretti-
Frontczak et al., 2002; Pyle & DelLuca, 2017; Yimaz Topuz & Erbil Kaya, 2016). In a
related study, data were collected from early childhood teachers through questionnaires.
It was found that the teachers perceived themselves as competent in using child
recognition and assessment methods. They predominantly employed observation and
interview techniques, yet some did not adequately respond to questions on
developmental assessment tests, leaving answers incomplete (Taner, 2005).

A review of the literature reveals studies where teachers have employed authentic
assessment methods, such as observation, interviews, portfolios, play, and checklists,
during face-to-face education. The developmental report and the play are not used as
assessment method in distance education period (Akman et al., 2022). In early
childhood education, documentation is commonly viewed as a tool to improve the
standard of care and instruction as well as a technique to consider the viewpoint of the
child. There are various formats for techniques to recognize and assess the child,
recording and paying attention to the children, assessment and documentation
dilemmas, and increase the children's involvement during the process (Alasuutari et al.,
2014). Providing the teacher and the learning process with the most suitable time,
location, and circumstances is never easy. This is because it should incorporate teaching
and learning principles that cover a wide range of topics, including the choice of
teaching strategies, the learning environment, the instructional materials, and one of
them is assessment (Hartatik, & Fulka Bia’yuni, 2020). These studies have explored
assessment techniques of the teachers in the early childhood period. All these studies
show that early childhood teachers know different assessment techniques, but they
cannot use all these techniques to assess children in the distance education process and
they need to make changes. Recognizing and promoting children's growth requires a
thorough understanding of and assessment of them. Teachers can facilitate the growth
of areas that need support by conducting systematic assessments to determine the
developmental stages, interests, and areas of strength of the children. Through
assessment activities, teachers can examine the success of their plans and methods of
instruction and make appropriate adjustments. Considering this, assessment in the
classroom is crucial in both in-person and virtual learning environments.

During the Covid-19 pandemic, sudden shift to online education and assessment
procedures has introduced new and unexpected situations and challenges to the
educational process and the implementations by the teachers. Under such unforeseen
circumstances, it is imperative to examine the strategies employed by early childhood
teachers to recognize and assess the children in this period. Furthermore, it is of
paramount theoretical importance to understand teachers’ assessment techniques
concerning young children’s online learning during the Covid-19 lockdown, as it
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pertains to innovative educational approaches. Therefore, this unprecedented situation
has provided context for investigating teachers' views and practices regarding the
assessment of children during the period of distance education.

This study aims to address the following research questions;

e What were the children recognizing and assessment techniques of the early
childhood teachers before the pandemic (Before March 2020)2

e What were the children recognizing and assessment techniques of the early
childhood teachers during the pandemic (March 2020-September 2021)2

e  What are the suggestions of early childhood teachers regarding the recognition
and assessment of children during distance education?

Method

Research Design

This study was designed as a basic qualitative research method to determine what were
the child recognizing and assessment techniques of the early childhood teachers used
before and the during the pandemic. Qualitative research involves the process of
realistically and comprehensively portraying events within their natural settings, utilizing
data collection techniques such as interviews, observations, and document analysis

(Creswell, 2013).
Participants

Purposeful sampling method was used to determine the participants, employing criterion
sampling. Criterion sampling is used to identify specific situations, objects, or events that
meet predetermined criteria (Gall et al., 2007). In this context, the criteria for
participation included actively serving as an early childhood teacher both before and
during the pandemic and after the pandemic, as well as conducting distance education
during the pandemic. Based on these criteria, 17 early childhood teachers from
independent kindergartens voluntarily participated in the study. All the teachers
participating in the study are women. While the average age of 17 teachers is 31; the
average professional seniority is around nine years.

Data Collection and Analysis

To gain a deeper knowledge of early childhood teachers' views, and practices throughout
their assessment techniques, as well as teachers' in-practice experiences in early
childhood education settings, all qualitative data are gathered through individual
interviews. Following the literature and gathering opinions two expert from the
department of early childhood education, a semi-structured interview form was
developed. Semi-structured interviewing is a technique where the sequence and structure
of questions asked during the interview can be altered by the interviewer, and details on
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specific topics can be explored (Yildinm & Simsek, 2021). Some of the questions from
the 12-question interview form are as follow:

e  What comes to mind when you think about recognizing and assessing a child?

e What kinds of activities did you conduct to recognize and assess children before
the pandemic?

e What kind of activities did you conduct to recognize and assess children during
the distance education process necessitated the pandemic?

e What alternative methods and techniques could you have employed during the
distance education process?

e Did you collaborate with families in recognizing and assessing children during
the remote education process? If so, how?

Before data collection, two pilot interviews were conducted with teachers and it was seen
that questions were relevant and comprehensible. Following the pilot process, the
interviews were conducted between May and June 2022. All interviews were held face-
to-face in a quiet environment at the teachers' schools by one of the researchers. The
interviews lasted an average of 30 minutes for each teacher. The data were recorded
using a voice recorder. Informed consent was obtained from all participating teachers
prior to data collection.

Descriptive analysis technique was used to analyse the data of the study. The data
obtained from the research were analysed in four different stages. The first stage of the
process is the coding of the data. At this stage, the researchers analysed the data they
collected and divided them into meaningful segments and aimed to determine which
concept each segment represented. The second stage is the determination of categories
and themes. At this stage, the codes were used to identify general themes that could
describe the data set at a broader level and to group the codes under specific categories.
The third stage of the analysis involved organising the data according to the codes,
categories and themes previously identified. In addition, the fourth and final stage of the
analysis involved attributing meaning to the collected data, explaining the relationships
between the findings, establishing cause-effect relationships, drawing conclusions from
the findings and making explanations about the importance of the results obtained.

Ethical Issues and Trusthworthiness

In this study, the researchers followed a series of ethical principles from the beginning to
the end of the study. First, before the collection of the research data, research permission
was obtained from the istanbul Kiltor University Ethics Committee with the decision
numbered 2022/59. Before the interviews were conducted, the purpose and content of
the study were explained to the participants and their verbal and written consents were
obtained separately for both participation in the study and voice recording on a voluntary
basis. Their verbal consent was obtained during the voice recording and their written
consent was obtained through the Informed Consent Form. At the approval stage,
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participants were informed about their rights to ‘freedom of withdrawal’, ‘confidentiality’,
‘anonymity’ and ‘privacy’ (Creswell, 2013).

To increase the credibility of the study, data collection started after the research
permission was obtained. Before the data collection, the researchers conducted a
literature review and created a semi-structured interview form; the interview form was
finalised after expert opinions and pilot applications. After the research data were
collected, the audio recordings were listened to and transcribed without any changes. In
the data analysis phase, the principle of ‘consensus among coders’ was adopted. In this
context, firstly, two transcripts were coded together by two researchers and then
presented to the other researchers for their opinions. After all researchers agreed on the
first two transcripts, two researchers analysed all the transcripts together and the process
was finalised after all researchers gave their opinions on the final version. On the other
hand, the fact that one of the researchers who conducted the first analysis phase of the
research conducted his own master's and doctoral theses with qualitative methodology
and taught qualitative research course at postgraduate level can be considered as the
principle of ‘long-term participation’ from the credibility principles. Finally, another
principle, the principle of ‘rich and intensive description’ enabled the readers to decide
on the transferability.

Findings

The aim of the study is to examine the techniques utilized by early childhood teachers in
recognizing and assessing children during distance education. The findings of the study
are presented under specific themes. The first of these themes is the techniques used by
early childhood teachers to get to recognize and assess the child during face-to-face
education before the pandemic. When examining the techniques employed by teachers
before pandemic during face-to-face education to get to recognize and assess the child,
it is observed that they engage in activities such as observation, developmental
observation forms, developmental reports, warm-up games, drawing, collaboration with
families, anecdotes, sociometry, and portfolio work. When indicated the other theme
during pandemic, teachers interview, conduct post-activity assessment, observation and
teacher cooperation. Considering recognition and assess tehniques, teachers suggest
using different methods and techniques, family interviews and educational regulations
to assess the children. The findings obtained are presented in this section. The data has
been analysed, and it is supported by direct quotations from the participants.

Figure 1. presents the findings regarding the techniques employed by teachers in getting
to recognize and assess the child before and during pandemic.
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Figure 1. The techniques used by early childhood teachers in getting to recognize and assessing the child
before pandemic and during pandemic.

* Observation
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The Techniques Used in Recognizing and Assessing the Child Before Pandemic

The findings of the study are presented under specific themes. The first of these themes
is the techniques used by early childhood teachers to get to recognize and assess the
child during face-to-face education before the pandemic. When examining the
techniques employed by teachers before pandemicto get to recognize and assess the
child, it is observed that they engage in activities such as observation, development
observation forms, development reports, warm-up games, drawing, collaboration with
families, anecdotes, sociometry, and portfolio work. Examples of raw data related to
these subthemes are provided below.
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Upon examining the expressions regarding the techniques used by teachers to get to
recognize and assess the child during face-to-face education before pandemic, most of
them indicated that they conduct observations. The teacher expressed the following
regarding observation before pandemic:

T14: “.. 1o recognize the child, the first thing that comes to mind is a teacher's capacity
for observation, their observational skills. | can say that the more developed a teacher's
observational skills are, the more effective and in control they are in the classroom. Here,
by utilizing observational skills, teachers can understand the child to what extent,
behaviourally what kind of child they are, what characteristics they possess, and how
they interact with their peers. These are the aspects we focus on during classroom
processes.”’

It can be said that the development of teachers' observation skills is important for
recognizing the children in the classroom and assessing them in a way that aligns with
their developmental needs.

It has been determined that one-fourth of the teachers during face-to-face education
period before pandemic utilize developmental observation forms and developmental
reports in getting to recognize and assess the child. The opinions of teachers T1 and T9
regarding this matter are as follows:

T1: “...moreover, | provide examples on developmental observation forms for each
developmental domain. For instance, at the beginning of the term, | document incidents
such as when my student Poyraz hit his friend, or when irem was initially seen conversing
with an imaginary friend. These instances are recorded on the forms in September,
November, March, and June... | offer these examples to illustrate how our student is
currently integrating well with peers and has evolved into a more sociable individual. |
make a concerted effort to utilize these forms throughout the academic year, as |
genuinely value the assessment process.”’

T9: “When evaluating the developmental reports for the first and second terms, |
categorize their progress based on months and by the end of the term, indicating
whether they can fully perform in certain areas or if they still require support.”

During the face-to-face education period before the pandemic, it was observed that
teachers used developmental observation forms and developmental reports to monitor
children's progress throughout the process.

It has been observed that only a small fraction of teachers utilize play and drawing in
getting to recognize and assess the child before pandemic. T12 and T14 exemplify this
as follows:

T12: “For instance, | engage in activities such as introducing children using puppets.
When they exhibit shy behaviour, | adjust my voice tone accordingly while using puppet
materials to interact with them in a more engaging manner.”
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T14: “One of the most commonly used methods is drawing. Personally, | conduct
individual sessions with the child and utilize drawing activities as a means of analysis.”

It is known that children express themselves through play and drawings. It has been
observed that teachers also used play and drawing to analyze and interact directly with
children before pandemic for recognizing and assessing them. Considering that the
classrooms are crowded, and especially because drawing needs to be implemented
individually with each child, it is thought that this approach was only observed among a
small number of teachers.

During face-to-face education before pandemic, it has been determined that many
teachers collaborate with families by conducting parent meetings, while a minority utilize
letters. T8 and T1 explained these techniques as follows:

T8: “...I generally aim to meet with each parent individually, especially during the first
week of each academic year, to inquire about any special circumstances or ongoing
health issues concerning their child. | make a particular effort to conduct these meetings
face-to-face to gain a deeper understanding of the child.”

T1: “l always make it a point to have parents write a letter describing their child to me.
This proves to be immensely helpful for me because while the parents are writing, |
specifically ask them to provide detailed information rather than surface-level
descriptions such as ‘my child is friendly’. | emphasize the importance of elaboration as
these details are crucial for me.”

It can be stated that family collaboration is important in recognizing and evaluating
children. When teachers collaborate with families in various ways, it is believed that
families feel valued and help ensure the continuity of education in harmony with the
teachers.

It has been observed that only a small percentage of teachers utilize anecdotes,
sociometry, and portfolios to recognize and assess the child before pandemic. T5, T17,
and T4 expressed their use of these techniques as follows:

T5: “We already constantly record anecdotes within the classroom setting.”

T17: “I'm not sure if it's an assessment tool, but | used to conduct small sociometry myself
to measure friendship relationships. It involves determining who is popular among peers
and who may feel isolated, among other aspects.”

T4: “Later, we would observe what the child could accomplish within activities, which
were documented through portfolio work. Portfolios served as our primary documents,
allowing us to assess their progress by reviewing them.”

It is considered important for teachers to use various techniques in the process of
recognizing and assessing the children. However, it has been observed that only a small

137



ONLINE ///
Journal of Qualitative Research in Education

Egitimde Nitel Arastirmalar Dergisi

number of teachers utilize such techniques. It can be stated that it is essential for teachers
to receive training on how to implement these techniques.

Techniques Used for Getting to Recognize and Assessing the Child During the Pandemic

Figure 1 indicates that during pandemic through the distance education, teachers utilize
techniques such as interviews, post-activity assessments, observations, and collaboration
with other teachers for getting to recognize and assess the child.

The maijority of teachers have stated that they conduct interviews as part of the process
of getting to recognize and assess the child during distance education. T4 expressed it
as follows:

T4: “We had the most opportunity for interviews. We had the chance for individual
interviews, and we even conducted video calls with families through WhatsApp to get to
meet the child from there.”

During the pandemic, it can be said that family meetings became particularly important
as children spent a lot of time with their families. This way, by engaging in interactive
sharing with families, accurate assessments of the child can be made, and the children
can be supported effectively.

It has been determined that only a small fraction of teachers utilize post-activity
assessments, observation, and collaboration with other teachers as techniques for
getting to recognize and assess the children during distance education. The opinions of
teacher ... regarding this matter are as follows:

T17: “They sometimes self-assess their activities. For instance, when | ask them initially,
‘How do you assess yourself¢ Did you enjoy it2 Did you like it¢’ and so on...”

T10: “In getting to recognize and assessing the children, | attempted to observe and
understand what they told me with the support | received from their families.”

T7: “Sometimes, we encounter very different children. | find myself saying, ‘I've never
seen a child like this before.” There are times when | am unsure of what | should do. Of
course, we consult each other, exchange ideas, and interact with the child in different
ways. So, we communicate.”

Post-activity assessment is considered important for recognizing and assessing children.
This allows teachers to determine whether the intended learning outcomes of an activity
were achieved and what kind of gains were made from the children’s perspective. It can
be noted that observing children during distance education is not very easy. However, it
is believed that it is important for teachers to conduct observations even through screens.
Additionally, due to the limited experience of other teachers with distance education,
collaboration among teachers is crucial, as they can positively support each other during
this process.
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Suggestions of the Early Childhood Teachers to Assess Children in Distance Education

It has been identified that if it is necessary in such a situation early childhood teacher
offer suggestions regarding various methods and techniques to recognize and assess the
children in distance education, including family interviews and educational regulations.
T3, T14, and T10 expressed their thoughts as follows:

T3: “For instance, brainstorming or SCAMPER techniques might be more effective. By
utilizing these methods, we can observe the child's creativity or self-expression. Through
the question-answer technique, we can understand how they express themselves. When
| read a story, | can assess their creativity or language development through these
means.”

T14: “| personally don't believe that a comprehensive assessment of the child can be
made without physically interacting with them, without seeing, touching, or being in the
same environment as the child. If we must, the most crucial key point remains the parents.
Feedback from parents would be decisive. Besides that, | don't think distance education
can be very effective during the preschool period.”

T10: “I believe that efforts should be made to support in-service training or for teachers
to engage in activities aimed at their professional development.”

Using various methods and techniques can better capture children's interests during
distance education. It has been emphasized that in-service training is essential for
teachers to be familiar with these techniques and to conduct distance education
effectively. Furthermore, since children spend a lot of time with their families during the
distance education process, teachers have also noted the importance of conducting
interviews with families.

Results and Discussion

The objective of the study is to examine the techniques employed by early childhood
teachers in the recognition and assessment of children before the pandemic and during
distance education. The study outlines the assessment methods employed by teachers,
with conclusions organized around several themes: those relevant to the periods of face-
to-face education before pandemic and distance education during pandemic, as well as
teachers’ suggestions. In general, the results of the research show that during face-to-
face education before the pandemic, early childhood teachers used different child
recognition and assessment techniques. These are observation, developmental
observation forms, developmental reports, warm-up games, drawing, collaboration with
families, anecdotes, sociometry, and portfolio work. All these types of assessment that
form the focus of this study is authentic assessment. Upon analysing the authentic
assessment techniques employed by the involved teachers, it was noted that face-to-face
education before makes use of observation, plays, portfolios, interviews, and
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developmental reports. The terms performance assessment and authentic assessment
are frequently used in educational research and literature (Palm, 2019). However, during
the pandemic through distance education, teachers' methods of recognising and
assessing the child have been somewhat restricted, and it is seen that they have
continued to use the methods frequently used in early childhood. Through distance
education, teachers utilize techniques such as interviews, post-activity assessments,
observations, and collaboration with other teachers. In cases of sudden changes such as
pandemics, teachers' suggestions regarding their experiences in recognising and
assessing children were examined; it was seen that they mentioned the use of different
techniques to assess the children comprehensively and suggested obtaining
comprehensive assessment data about children by conducting interviews in cooperation
with the family, especially through the education processes continuing from home.
Reconsidering conventional assessment techniques may be necessary to assess
children’s learning in the distance education context. To ensure accurate and reliable
assessments of children’s learning outcomes, institutions should explore alternative
assessment techniques such as competency-based assessments, and authentic
assessments (Donlon et al., 2020). As mentioned in the research, all these long-term
assessment techniquee used to monitor and document children's developmental process
offer the opportunity to provide a comprehensive overview of both children's strengths
and areas of development (Bagnato, 2007). The first theme pertains to the techniques
early childhood teachers employ to recognize and assess children during in-person
instruction. During in-person instruction, teachers employ a variety of techniques to
recognize and evaluate children, including observation, developmental observation
forms, developmental reports, warm-up games, drawing activities, collaboration with
families, anecdotal records, sociometric assessments, and portfolio work. As found in
this research, Doyle and others (2020) emphasise alternative assessment methods
should be explored for accurate and reliable assessment of children's learning outcomes.
Also, teachers utilize portfolios to track the complete developmental progression and
milestones of children. It is noteworthy to highlight that there are various types of
assessments such as standard/authentic formal/informal, prescriptive/descriptive,
criterion/norm referenced (Buldu, 2010).

Teachers use techniques including observations, post-activity assessments, interviews,
along with collaboration with other teachers to recognize and assess the children during
a pandemic through distance education. Before and during the pandemic teacher
mention that observation is one of the common techniques to assess the children.
Authentic assessment also involves observing children in natural learning environments
such as play conducting assessment through meaningful and applicable activities in real-
life situations, hands-on activities, and focusing on vital knowledge and skills. As found
in this research, distance education has led to difficulties in understanding children's
development, because of the restrictions on teachers' one-to-one interaction with
children (Kuhfeld & Tarasawa, 2020). Early childhood education programs place
significant emphasis on child development assessments. It provides early childhood
teachers with a productive means of gathering data on children which makes it possible
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to recognize children who have developmental issues (Vazquez Nuttall et al., 1999).
Authentic assessment tools consist of anecdotes, checklists, rubrics, rating scales,
observations, and portfolios (Akman, 2010; Buldu, 2010) and, it has been revealed that
many teachers utilize observation, post-activity assessments, or collaboration with other
teachers as methods for recognizing and assessing the children during distance learning.
Throughout the pandemic, many educational processes and activities shifted online due
to distance education (Godhe, 2024). While assessing young children, early childhood
teachers encounter a variety of difficulties. Young children are rapidly growing up, and
the distance education process presents numerous challenges. As stated in the teachers’
views, it is possible to modify assessment techniques to be more inclusive and effectively
relevant by having a better understanding of how educational policies, family
involvement, and restrictions affect assessment procedures (OECD, 2013). The learning
levels of the children in distance education are significantly influenced by their
interactions with their peers and teachers (Sher, 2009). To track their development clearly,
the assessment procedures should be repeated frequently and methodically documented.
Meaningful assessments of early childhood development during the pandemic, where
early childhood teachers must conduct a child development assessment to recognize the
child's development and learning during the pandemic using a variety of assessment
methods in accordance with early childhood assessment standards (Rochanah, 2021).

Anecdotal notes and authentic assessment compile significant occurrences pertaining to
children's attitudes and behaviors in various situations. These notes can serve to assess
children's creativity, providing valuable material for ongoing evaluations with the teacher.
The sudden shift to online learning and assessment techniques during distance education
has introduced new and unforeseen circumstances and obstacles in the implementation
of teaching process by teachers. Examining how early childhood education professionals
recognize and assess children during these unforeseen circumstances is essential.
Regarding the limitations of assessment methods, Su and Yang (2024) also noted that
teachers typically rely on a single data collection instrument. Furthermore, as a pivotal
study in exploring novel approaches, it is theoretically crucial to understand teachers'
assessment methodologies concerning young children's online learning during the
distance education. Throughout the distance education process, teachers have identified
several assessment techniques, including interviews, post-activity assessments,
observations, and cooperation among teachers. Observation has been identified as the
most frequently utilized evaluation technique in many studies (Ntuli et al., 2014; Okatan
& Tagay, 2021; Yilmaz Topuz & Kaya, 2016). Nonetheless, despite discussions among
teachers on enhancing children’s learning quality and online assessment, early
childhood teachers particularly emphasized the integration and assessment of children’s
learning and development (Godhe, 2024). However, as outlined in the introduction, in
the Ministry of National Education (MEB) 2024 Early Childhood Education Program, the
mandatory evaluation tools for assessing children include the developmental
observation form, developmental report, and developmental portfolio (MEB, 2024).
Documentation is essential for demonstrating accountability and for evaluating and
organizing the educational programs and other operations of ECE centers. Ultimately,
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child documentation is completed for the benefit of individual children and their families.
It is employed to promote parental involvement in early education and to support the
growth and learning of children in ECE. These broader obijectives for child
documentation typically aim to enhance the quality of ECE through collaboration with
parents and educational initiatives (OECD, 2012). Furthermore, child documentation
can be perceived to deliver personalized early education for each child (Carr & Lee,
2012; Driscoll & Rudge, 2005). Early childhood teachers have been observed to offer
guidance on a range of approaches and techniques, including family interviews and
educational regulations to help recognize and assess the child during the distance
learning. Children's interests can be better addressed during distance education by
employing a variety of strategies. It has been underlined that for teachers to properly
conduct distance education and be conversant with these techniques. Teachers have also
emphasized the value of interviewing families because children spend a lot of time with
them during the process of distance education. In their research, Isikoglu-Erdogan et al.
(2021) found that many early childhood teachers exhibit competencies in child
recognition and assessment that are average or below average. Similarly, study by
Banerjee and Luckner (2013) suggest that teachers often prioritize specific methods such
as developmental observation forms and various observation tools.

Recommendations

Considering the research results on assessment techniques used by early childhood
teachers in both face-to-face education before pandemic and distance learning
environments, several recommendations can be made for researchers and teachers.
These recommendations aim to address the challenges highlighted in the study and to
provide insights into how assessment practices can be improved, particularly in the
context of distance learning process.

Future research should explore innovative techniques for studying children's natural
behaviors during online activities to enhance the adaptation of authentic assessment
techniques in distance education settings. The role of technology in facilitating more valid
and reliable assessment techniques, particularly in light of the increasing shift toward
digital education, warrants detailed investigation. Researchers should examine how tools
such as interactive assessment techniques, digital portfolios, and dynamic data analysis
might contribute to the accuracy of children's assessments in virtual learning
environments. A key focus of future studies should be on understanding how these
technological tools influence teachers' assessment practices and their efficacy in
assessing children's development across various domains.

The involvement of parents in the assessment process is particularly crucial in distance
education process, where teachers face limitations in direct student observation.
Research should explore strategies for effectively engaging parents in this process,
encouraging them to share observations, participate in dialogues about their child’s
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progress, and provide regular feedback on developmental milestones. Moreover, the
use of digital portfolios presents a promising method for documenting children's learning
trajectories in online settings. These portfolios, which can include multimedia elements
such as photographs, videos, audio recordings, and samples of children's work, offer a
more dynamic way to track developmental progress over time. Therefore, research
should also focus on how teachers can maintain continuous feedback loops with both
parents and children to ensure that learning objectives are being met. By systematically
recording children's actions, preferences, and developmental stages, teachers can better
tailor their educational approaches to support each child's individual development.
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Genisletilmis Torkge Ozet

Dijital bir degerlendirme sistemi, Millt Egitim Bakanhgi'nin Egitim Vizyonu (MEB, 2018)
dogrultusunda cocuklarin izlenmesi, degerlendirilmesi, yénlendirilmesi ve geligtirilmesi
amaciyla vygulanmigtir. Bu nedenle, Glkemizin her cocugun benzersiz dzelliklerini, ilgi
alanlarini ve gelisim diUzeylerini gézlemleyerek degerlendirildigi ve destek sagladigi
kabul edilmektedir; bu durum 21. yiOzyilda daha da 6énem kazanmaktadir.
Ogretmenlere ve dgrenme sirecine en uygun zaman, yer ve kosullari saglamak her
zaman c¢aba gerektirmektedir. Bu durumun nedeni, &gretim stratejilerinin secimi,
dgrenme ortaminin dizenlenmesi, égretim materyallerinin kullanimi ve degerlendirme
yontemleri gibi genis bir yelpazeye yayillan &gretme ve dgrenme ilkelerini icermesidir
(Hartatik ve Fulka Bia'yuni, 2020). Bu baglamda yapilan calismalar, ézellikle okul éncesi
oégretmenlerin degerlendirme tekniklerini incelemistir. Pandemi ile birlikte uzaktan egitim
sUrecine ani gegis, cevrimigi 6grenme ve degerlendirme sireglerinde beklenmedik
degisimlere yol agmis ve egitim sureci ile 6gretmenlerin uygulamalarinda yeni ve
6ngorilmemis durumlar ortaya gikarmigtir. Bu tir beklenmedik kosullar altinda, okul
dncesi 6gretmenlerinin bu dénemde cocuklari tanima ve degerlendirme tekniklerinin
incelenmesi gerekliligi ortaya cikmigtir. Ayrica, 6gretmenlerin uzaktan egitim déneminde
cocuklarin cevrimici 6grenmelerine yonelik degerlendirme tekniklerini anlamak, yeni
yontemler agisindan biyUk éneme sahip bir calisma olarak degerlendirilmektedir. Bu
dogrultuda, bu calisma ile okul éncesi 6gretmenlerinin uzaktan egitim éncesi ve uzaktan
e§itim sirecinde cocuklari tanima ve degerlendirme tekniklerinin neler oldugunun
ortaya ¢ikarilmasi amaglanmaktadir.

Nitel arastirma yoéntemiyle yUritilen bu arastirmada, okul éncesi égretmenlerinin
uzaktan egitim sirecinde cocugu tanima ve degerlendirmede kullandigi tekniklerin
belirlenmesi amaciyla gérigsme  tekniginden yararlanilmigstr.  Bu  dogrultuda
arashrmacilar tarafindan gelistirilmis olan yari yapilandirlmis “Ogretmen Gérisme
Formu” kullaniimigtir. Gérigme formu igin uzman goérUslerine bagvurulmus ve son hali
verilmigtir. 17 égretmenin her biriyle yiz yize gérismeler gergeklestirilmis ve gérismeler
ses kayit cihaziyla kaydedilmistir. Arastirmanin amaci ve icerigi, gérigsmeler yapilmadan
6nce katihmcilara agiklanmig ve ses kaydi alinmasi igin katilimcilarin s6zIG ve yazih
onamlari alinmigtir. Onay sitrecinde, katilimcillara aragtirmadan ¢ekilme 6zgirlGgo ve
gizlilik haklar hakkinda bilgilendirme yapilmigtir.  Arastirmada  veriler transkript
edildikten sonra betimsel yéntemle analiz edilmistir. iki arastirmac bagimsiz olarak
analiz etmig, kod ve temalar g¢karmistr. Kod ve temalar belirlendikten sonra
d6gretmenlerin géruslerinden direkt alintilarla desteklenmistir.

Arastirmada, okul éncesi 6gretmenlerinin uzaktan egitim sirecinde cocugu tanima ve
degerlendirmede kullandiklari tekniklerin incelenmesi amaglanmis olup aragtirmanin
bulgular belirli temalar altinda sunulmustur. Okul 6ncesi 6gretmenlerinin yiz yize
egitim strecinde cocuklari tanimlama ve degerlendirme ydéntemleri, bu temalarin ilkini
olusturmaktadir. Ogretmenler, yiz yize egitim sirecinde &grencileri tanimlamak ve
degerlendirmek icin gézlem, gelisim goézlem formlar, gelisim raporlari, oyun, resim,
ailelerle ¢alisma, anekdotlar, sosyometri ve portfolyo calismalari gibi cesitli teknikler
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kullanmaktadir. YUz yUze egitim déneminde ¢ocugu tanima ve degerlendirmede aile ile
is birligi kapsaminda 8gretmenlerin buytk bir cogunlugunun veli gérigsmeleri yaphg:
belirlenmistir. Ogretmenler portfolyo kullanarak cocuklarin tom gelisim dénemlerini ve
kritik gelisimsel asamalarini bitonctl bir bakis acisiyla gérebilmektedir. Cocugu
degerlendirme  siUrecinde  kullandiklari  teknikler  arasinda  standart/6zgin,
formal/informal,  betimleyici/yénlendirici,  8lcit/baginti  referansh  gibi  cesitli
degerlendirme turlerinin mevcut oldugu sdylenebilir (Buldu, 2010). Bu ¢alismanin odak
noktasini olusturan degerlendirme t0r0 ise 6zgin degerlendirmedir. Performans
degerlendirmesi ve 6zgin degerlendirme terimleri, egitim arastirmalari ve literatirde
sikhkla kullanilmaktadir (Palm, 2019). Arastirmada belirtildigi Uzere, cocuklarin geligim
ve dgrenme surecini izlemek ve belgelemek icin kullanilan tOm bu degerlendirme
teknikleri, cocuklarin hem gucli yénlerine hem de gelisim alanlarina iligkin kapsaml
bakis firsat saglamaktadir (Bagnato, 2007). Pandeminin baslamasiyla birlikte uzaktan
egitim surecine gecilmis ve 6gretmenlerin cocuklari degerlendirmek icin kullandiklari
teknikler tamamen degismemekle birlikte sinirli hale gelmistir. Ogretmenlerinin buyik
bir cogunlugu uzaktan egitim sirecinde ¢ocugu tanima ve degerlendirme kapsaminda
goérugsme yaptiklarini belirtmistir. Uzoktan calisan 6gretmenler cocuklari tanima ve
degerlendirme sirecleri icin gézlemler, etkinlik sonrasi degerlendirmeler, gérismeler ve
diger egitimcilerle ig birligi gibi teknikler kullanmaktadir. Okul éncesi 6gretmenlerinin
uzaktan egitimde cocugu tanima ve degerlendirmeye iliskin farkli yéntem ve teknikler
kullanilmasi, aile goérigmeleri ve egitsel dizenlemeler yapilmasi 6nerilerinde
bulunmuslardir.

Okul 6ncesi 6gretmenlerinin hem pandemi 6ncesi yiz yize editimde hem de uzaktan
e§itim surecinde kullandiklari degerlendirme tekniklerine iligkin arastirma sonucglar géz
6éninde bulunduruldugunda, arastirmacilar ve 6gretmenler icin cgesitli 6nerilerde
bulunulabilir. Bu 6neriler, calismada vurgulanan zorluklari ele almayr ve 6&zellikle
uzaktan egitim sureci baglominda ¢ocugu tanima ve degerlendirme tekniklerinin nasil
gelistirilebilecegine odaklanabilir. Arastirmacilar, dijital egitimin artan popularitesini géz
6énunde bulundurarak uzaktan egitim sureglerinde etkilesimli degerlendirme teknikleri ve
dijital portfolyolar gibi araclarla uzaktan egitimde cocuklarin gelisim ve 6grenmelerinin
nasil degerlendirilebilecegini, bu teknolojik araglarin 6gretmenlerin degerlendirme
uygulamalarini nasil etkiledigini ve cocuklarin 8grenme ve farkl gelisim alanlarini
degerlendirmede ne derece etkili oldugunu ortaya ¢ikarmak Gzerine odaklanabilirler.
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Abstract: This qualitative study investigates the artistic development processes
of undergraduate art education students through an a/r/tographic approach,
aiming to determine the role of portfolio preparation within these processes.
This research, conducted during the 2022-2023 academic year, took place
in a workshop course for 4th-year students in the Department of Art and Art
Education at a medium-sized university, involving 10 volunteer students. The
study group was selected through criterion (purposive) sampling. Data
collection included educational development files (portfolios) prepared by
students during the inquiry process, a question pool, a/r/tographic reflections
gathered through a semi-structured interview form developed with input from
field experts, as well as peer and expert evaluations and student artworks
produced at the study's conclusion. Qualitative data analysis was employed
to examine data related to the a/r/tographic process-an art-based research
method. Accordingly, content analysis was used to evaluate student, peer,
and expert reviews of the educational development files (portfolios). The
students' artistic and a/r/tographic inquiry processes were analyzed using
descriptive analysis. Findings indicated that students were generally satisfied
with the self-evaluation approach of their educational development files
(portfolios). Peers and experts who reviewed these files suggested that,
although valuable, the portfolios could be further improved. It was observed
that students engaged with the a/r/tographic process both deliberately and
incidentally, continuing their exploration through ongoing inquiry. Students
also demonstrated varied perspectives through their artist identities,
producing process-oriented works that reflected their personal growth and
self-expression.
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Introduction

Education is a process aimed at bringing about desirable behavioral changes in
individuals. Senemoglu (2002) describes it as an investment in human capital, a
nurturing of personality, and a means of shaping behavior. Through this process,
individuals acquire new behaviors across various domains, and education itself
continually evolves alongside developments in multiple fields. Turan (2005) notes that
global shifts have influenced societal needs, necessitating societies that value self-
renewal and continuous learning. Education is thus a key component of social life and
cultural activity, fostering positive afttitudes, skills, and development aligned with
individual interests, abilities, and societal expectations (Yildirim, 1987, p.42). In tandem
with this evolving educational landscape, art education also adapts and grows.
KigUktepepinar (2014) defines art education as activities that help individuals express
their emotions, thoughts, and impressions while enhancing creativity to an aesthetic level.
Beginning with children’s early drawings, the artistic development process is essential,
unfolding through stages that include scribbling, pre-schematic, schematic, and realistic
phases. Artut (2004) emphasizes the importance of aligning with these developmental
stages, cautioning that imposing direction can limit children’s self-expression. Each stage
reflects the growth of new perspectives and continued artistic development.

The products that emerge during artistic development are essential for tracking an
individual’s progress, as they allow one to follow their growth and retain knowledge and
skills collectively. Consequently, there is a need to store all artistic works systematically,
making educational development files (portfolios) instrumental in this process. Portfolios,
widely used today, serve as a means to collect and evaluate the individual’s lifelong
artistic creations. McMullan (2006) argues that portfolios should be performance-based,
reflecting real-life learning with reliable, realistic, and applicable qualities. Originating
from the ltalian word meaning "portable paper," the portfolio concept has various
Turkish equivalents, such as ‘product file,” ‘product selection file,” ‘development file,” or
simply ‘portfolio.” According to Baki & Birgin (2004), portfolio definitions vary based on
usage and purpose, while Alici (2008) suggests that when tracking both process and
product over a specific period, the term “development file” is most fitting (p.137). In this
study, “educational development file” is used alongside “portfolio” to describe a
collection of learning products, either on paper or electronically, that systematically
assesses the student’s growth in specific skills or academic performance. This process
involves a planned review of progress in meeting established educational objectives.
Stinggins (1994, as cited in Korkmaz & Kaptan, 2003, p.160) notes that portfolios are
not assessments but tools to illustrate student development and success. As Rassin, Sinler,
and Ehrenfeld (2006), Tiwari & Tang (2003), and Gannon et al. (2001) highlight,
portfolios have long been used by professionals like painters and writers to showcase
achievements. Nevertheless, this evaluative approach has limitations. Hurwitz & Day
(1995) caution that, alone, portfolios may lack the depth needed to capture the
intricacies of artistic development and thought processes, making them insufficient as
the sole tool in art-based research (p.87).
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New art-based approaches are expanding horizons in art education. Sen (2010) notes
that art evolves alongside scientific research and development, stating that as branches
of science diversify, artistic creations have both increased and become more effective in
expressing subject matter within the art field. In art-based approaches, the student is
expected to remain active throughout the process. Beattie (1997) describes this process
as consisting of in-class activities that are cognitively grounded and that guide artistic
work. A/r/tography is one such approach, where meaning-making requires continuous
inquiry. "A/r/tography is a research approach involving a living process of inquiry,
materializing through artistic and textual expressions rooted in understanding and
experience. In this context, inquiries related to objects or forms within the research are
ongoing" (Springgay et al., 2008, as cited in Erigti, 2017, p.192). Through the inquiry
process, a/r/tography incorporates various emergent approaches that allow researchers
to convey their processes. It is based on Aristotle’s three dimensions of knowledge:
theoria (theory), praxis (practice), and poiesis (creation). Irwin et al. (2006) observe that
the first three letters of "a/r/tography" evoke the concept of art, yet the term itself is
derived from "artist," "researcher," and "teacher," with "graphy" connecting to the act of
writing. This approach reflects not only distinct concepts and roles but also a sense of
unity and interconnectedness.

Among these approaches, concepts such as proximity, living inquiry, metaphor and
metonymy, openings, reflection/resonance, and surplus are key in uncovering meanings
through exploration from diverse perspectives, emphasizing association and emergence.
A/r/tography, where the roles of artist, researcher, and educator intersect, is grounded
in Deleuze and Guattari’s (1987) rhizomatic approach. This approach to a/r/tography
involves forming individual connections that yield multiple meanings and differences, all
emerging from an organized rhizome, or an openly interconnected structure (Bedir-Eristi,
2019, p.194). As an arts- and practice-based research method, a/r/tography relies on
various sources for data, as noted by Basyurt & Taskesen (2022). These sources
document the research process and include journals, photographs, individual
experiences, written reflections, and autobiographical narratives. "The artistic production
process and the pedagogical process develop and enrich the practice under a shared
framework" (Bedir-Erigti, 2021, p.16). As a result, this research method, one of the newer
art-based approaches, "holds the potential to uncover and reveal previously unexplored
aspects of the a/r/tographic process" (Barney, 2009).

Although practice-oriented studies exist in the field of art education in Turkey, research
utilizing the ao/r/tography method remains limited. Implementing a/r/tography, an
application-oriented, art-based educational research method, is valuable not only for
addressing research problems but also for exemplifying diverse methodological
approaches in the field. This method is particularly beneficial in helping students
recognize the artistic contributions of portfolio preparation, encouraging self-critique,
and fostering awareness of their artistic development. In this study, the a/r/tography
method is positioned to contribute significantly to art education and art-based practices
by promoting its recognition, supporting its development, and expanding the use of
portfolios across various domains within art education.
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Several studies have explored a/r/tography and the use of educational development file portfolios. Keser
and Narin (2017) explained the a/r/tography method, emphasizing the formation of rhizomatic
connections and the role of inquiry in research. Giler (2021), through a/r/tographic questioning,
encouraged students to critically examine their environments, with thematic insights emerging from
focused trip experiences. Demir (2023) examined societal dynamics and perceptions of women'’s images,
exploring gender roles through an a/r/tographic perspective. In their study, Bagyurt and Tagkesen (2022)
guided students to engage in a/r/tographic inquiries within their unique workshops, producing reflective,
self-expressive works. Additionally, Onci (2009) explored the use of portfolios in assessment and
evaluation, while Mamur (2012) discussed portfolios as documentation tools in visual arts education.
Mavioglu (2019) used an a/r/tographic inquiry within visual culture studies to probe subconscious themes.
Given this foundation, the current study is anticipated to contribute similarly to the field.

This study aimed to investigate the artistic development processes of undergraduate
students in art teacher education through an a/r/tographic approach and to examine
the role of portfolio preparation in this process. For this purpose, answers to the following
sub-objectives were sought.

1. What are the opinions of undergraduate art education students on their own artistic
development processes?

2. How do undergraduate art education students evaluate their peers’ artistic
development processes?

3. How do experts evaluate the artistic development processes of undergraduate art
education students?

4. How did the a/r/tographic inquiry processes progress for undergraduate art
education students?

5. How are the artistic products created by the undergraduate students of art-work
education at the end of the artographic inquiry process?

Method
Research Model

This research utilized a case study approach, one of the qualitative research methods,
drawing on a/r/tographic inquiry from art-based and practice-based research due to its
suitability for the study. Qualitative research involves understanding the essence of
extensive data by reducing its volume, identifying significant patterns, and creating a
logical chain of evidence about the phenomenon under investigation (Patton, 2014). A
case study is a methodological approach that entails an in-depth examination of a
bounded system, systematically gathering information through multiple data sources to
understand how that system functions (Chmiliar, 2010). Art-based a/r/tography is a
process of inquiry that provides the researcher with multiple identities, transforming the
research into a creative exploration. Through a/r/tographic inquiry, the roles of
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researcher, educator, and artist come to the forefront, fostering a dynamic and holistic
approach to understanding artistic development.

Working group

The study group for this research comprised 10 volunteer students enrolled in a 4th-year
workshop course in the Art Education Department at a medium-sized university during
the 2022-2023 academic year. Criterion (purposive) sampling was used to select the
participants. "In purposive sampling, the researcher applies their judgment to select
participants best suited to the purpose of the research" (Balci, 2010). For this study, the
students were chosen during a period when they had completed their sub-workshop
processes, ensuring their suitability for the study's objectives.

Data collection tools

The data for this research included student educational development files (portfolios)
prepared during the inquiry process, a/r/tographic reflections, peer and expert
evaluations, and student artistic products created at the end of the process. These were
gathered through a semi-structured interview form, developed based on input from field
experts and a question pool.

Data collection

In the initial stage of this research, sample portfolio presentations were prepared by the
researchers and presented to students in a classroom setting, accompanied by sample
explanations. Following this, students were asked to create and present their own
portfolio presentations. In the next stage, students presented their portfolios to their peers,
who then provided evaluative feedback. Afterward, each presenting student was given
an artistic development process form designed by the researchers and was asked to
evaluate their own artistic process.

In a subsequent stage, the concept of a/r/tographic inquiry was introduced, with
examples provided to illustrate the process. Students were then encouraged to engage
in inquiries aligned with their a/r/tographic identities as they worked on their original
workshop projects. Throughout this stage, a/r/tographic reflections were collected to
document the process leading up to the creation of their final workshop products. At the
end of the process, students—acting as a/r/tographers—produced original artistic works
and were asked to provide written explanations of these creations.

Data analysis

Qualitative data analysis was employed to examine data related to the a/r/tographic
process, an art-based research method. "Qualitative data analysis is a process in which
the researcher organizes the data, breaks it into units of analysis, synthesizes it, identifies
patterns, discovers significant variables, and decides which information to include in the
report" (Bogdan & Biklen, 1992). Content analysis was applied to student, peer, and
expert evaluations of educational development files (portfolios). As Yildirm & Simsek
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(2008) explain, "Content analysis involves organizing similar data under specific
concepts and themes and interpreting it in a way that readers can easily understand"
(p.89). Descriptive analysis was used to examine students' artistic and a/r/tographic
guestioning processes. According to Sézbilir (2009), descriptive analysis can be
structured based on the themes derived from research questions or presented according
to the questions or dimensions explored during interviews and observations.

Reliability

The reliability of this research was ensured by having the researchers analyze the data
collaboratively and then reanalyze the same data after a specified interval. In this process,
the initial and final analyses were compared, and any differences were resolved through
consensus.

Findings

This section of the study includes an evaluation of the educational development files
(portfolios) prepared by the students, focusing on their artistic development processes. It
also incorporates peer and expert evaluations, along with the students' original workshop
projects.

As shown in Table 1, in response to the question "When did you start painting?"
undergraduate art education students indicated that they began painting in preschool,
primary school, secondary school, or during their undergraduate studies.

What are the opinions of undergraduate art education students on their own artistic
development process?

Table 1. Opinions of Undergraduate Art Education Students on Artistic Development Processes

Theme Sub Theme

Preschool
Primary School
Beginning of the Artistic Secondary School
Process University/Undergraduate Education

Art Teacher
Interest and Talent

Reason for Orientation Influence of Relatives
My desire to become a teacher
Improved drawing and design skills
Changing perspective

Outcomes Planned, stable, maximum efficiency
Knowledge, experience
Meaningful and Useful Lessons
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Continuing Development
Gaining discipline
Field selection

Artistic Development Process  Successful process
Creative thinking
Self-development

The detailed responses from undergraduate art education students are as follows:
(S4) "My painting journey began in secondary school."
(S8) "I started by receiving education at the public education center in 2010."

(S9) "I began with enthusiasm at the age of 5-6 when my sister was doing her painting
homework at home."

Upon analyzing these responses, it was observed that most students identified the
beginning of their artistic journeys as occurring prior to their undergraduate education.

In response to the question, "What motivated you to study in the Department of Painting?2"
undergraduate art education students mentioned influences such as an art teacher,
personal interest and talent, encouragement from relatives, and a desire to become a
teacher.

The detailed responses from undergraduate art education students are as follows:

(S6) "l realised | was good in this field with the in-school course and exhibition held by
my high school art teacher."

(S8) "My primary school teacher thought that | had a wide imagination world and |
entered this process when the pictures of each week were put up for voting and the
pictures were hung on the class board."

(S10) "When I realised that visual arts, my biggest hobby, is a field that complements and
reflects me, my aim of reflecting it to my life, having received its education, led me to this

field."

When the detailed responses given by the students were analysed, it was seen that the
students were mostly directed to the field of art by their relatives, apart from their interest
and talent in the field of art.

According to the data in Table 1, in response to the question, "What are the contributions
of the courses you have taken in the field of art education?" undergraduate art education
students reported that they had developed skills in drawing and design, gained new
perspectives, improved planning and stability, achieved maximum efficiency, and
acquired knowledge and experience through meaningful and useful lessons.
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The detailed responses from undergraduate art education students are as follows:
(S2) "I have gained a lot thanks to art. And I look around in a different way."
(S4) "All the courses we take in this department are very meaningful and give us a lot."

(S10) "It has provided numerous benefits in terms of developing my knowledge,
experience and ability in many areas, whether theoretical or practical, in the field of visual
arts and on the way to the teaching profession."

When the responses given by the students are analysed, it is seen that the courses taken
in art education provide significant benefits to their development.

In response to the question, "If you evaluate yourself, what kind of artistic development
have you shown since the 1st grade?" undergraduate art education students provided
answers such as continuous development, gaining discipline, selecting a focus area,
experiencing a successful process, fostering creative thinking, and achieving self-
development.

The detailed responses from undergraduate art education students are as follows:
(S1) "I liked the work I did in the 1st grade and | improved better every year."
(S2) "I think | have improved myself in every field in 4 years."

(S6) "I discovered that | was interested in the field of art history with the education |
received throughout the university. Based on the styles we tried in the first and second
grades, | discovered the field that appealed to me. And with the education | received, |
decided which field | could develop in and which field | was more interested in."

When the detailed answers given by the students were analysed, it was seen that they
had made significant improvements by the end of their undergraduate education.

Themes were identified based on the opinions of undergraduate painting and art
education students regarding their artistic development processes. Analysis of the sub-
themes revealed that students commonly began their artistic journeys in preschool,
primary school, secondary school, university, or through public education centers. While
students primarily credited their art teachers for inspiring their artistic orientation, some
also mentioned family members, such as fathers and cousins, as influences. Additionally,
students cited their own interests and talents as motivating factors in their pursuit of art.
Many students expressed that their artistic process is ongoing, contributing to their sense
of discipline. They also noted that the theoretical and practical courses they completed
positively influenced their field selection and creative thinking skills. Most students
reported beginning their artistic development in childhood, guided by teachers and
family, and they acknowledged their own awareness of their interests and abilities.
Overall, the students expressed satisfaction with their artistic development processes.
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As shown in Table 2 below, when undergraduate art education students reviewed the
portfolios prepared by their peers, their responses to the question, "ls the prepared
portfolio adequate to explain your peer's development process?" included statements
indicating that it was adequate, improvable, or inadequate.

How do undergraduate art education students evaluate their peers’ artistic development
processes?

Table 2. Peer evaluation of artistic development processes

Sub-theme Code

Adequate
Portfolio adequacy Improvable
Inadequate

Successful
Content adequacy Adequate

Improvable

Inadequate

Expression Yes
Partially

Successful
Advanced
Artistic development process Planned
Impressive
Efficient
Improvable

Peer evaluations regarding the portfolio adequacy of art education undergraduate
students' portfolios include the following:

(S1) "I believe it will be fully adequate as the process progresses."
(S3) "I think they have deficiencies; they are inadequate ."
(S10) "Yes, it is adequate."

When the detailed answers given by the students were analysed, it was seen that most
peers found the students' educational development files to be generally adequate.
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In Table 2, when undergraduate art education students reviewed the portfolios prepared
by their peers, their responses to the question, "What do you think about the works in the
portfolio prepared by your peer?" included the categories: successful, adequate,
improvable, and inadequate.

Peer evaluations regarding the content adequacy of art education undergraduate
students' portfolios include the following:

(S3) "I think it is incomplete and inadequate."
(S5) "She reflected her development process in her portfolio with all the details."
(S9) "He seems to have improved himself."

When the detailed answers given by the students were examined, it was seen that while
they generally found the studies in their peers' portfolios to be successful, some also
expressed that they found certain aspects inadequate.

In Table 2, when art education undergraduate students reviewed the portfolios prepared
by their peers, their responses to the question, "Was your peer who presented the
portfolio able to express their artistic process?" were either "yes" or "partially."

Peer evaluations regarding the artistic expression of art education undergraduate
students' portfolios include the following:

(S1) "Partially able to express."
(S3) "Yes, he could."
(S6) "Yes, he expressed his process with all his works."

When the detailed answers given by the students were analysed, it was seen that most
students observed their peers were generally able to express themselves effectively.

In Table 2, when art education undergraduate students reviewed the portfolios prepared
by their peers, their responses to the question, "How do you think your peer's artistic
development process is2" included descriptors such as successful, advanced, planned,
impressive, efficient, and improvable.

Peer evaluations regarding the artistic development processes of undergraduate art
education students are as follows:

(S4) "When | look from the beginning to the end, it has shown positive development."
(S6) "He had a very productive process."

(S10) "A successful process was followed within a certain plan and programme."
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When we look at the detailed answers given by the students, it was seen that students
generally used positive language and appreciated their peers' development processes
eers.

In the sub-themes related to the theme of portfolio adequacy in peer evaluations of the
artistic development processes of art education undergraduate students, most students
indicated that their peers' portfolios were adequate. However, some noted that certain
portfolios had potential for improvement. Within the sub-themes related to the quality of
the work, students generally found their peers' work to be quite successful and considered
the portfolios adequate. Some students, however, identified areas for improvement and
regarded certain portfolios as inadequate. In peer feedback on the theme of expression,
the majority of students responded affirmatively, indicating that their peers were able to
express their artistic processes clearly. A few students, however, felt that their peers only
partially conveyed their artistic development. Regarding the theme of the artistic
development process itself, students often described their peers' progress as successful,
noting that they demonstrated growth and followed a structured approach. While many
students found their peers' development processes impressive and efficient, some
suggested that further improvements could be made. Overall, it can be said that the
students were obijective in their evaluations, often using similar expressions to describe
their peers' artistic development.

The experts who examined the portfolios of the undergraduate art education students
answered the question, "Is the prepared portfolio adequate to explain the development
process¢" as adequate, improvable, or inadequate (Table 3).

How do experts evaluate the artistic development processes of undergraduate art
education students?

Table 3. Expert evaluation of artistic development processes

Sub Theme Code
Adequate
Portfolio Adequacy Can be improved
Inadequate
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Successful
Adequate
Content Adequacy Can be improved

Inadequate

Yes
Expression Partially

No.

Ensure careful attention to spelling accuracy.
Include an imprint for each study.

Provide additional work samples for a comprehensive
overview.

Recommendations Focus on enhancing the design quality.
Present content in chronological order.
Classify studies systematically.
lllustrate images with detailed precision.

Attach a resume, including a photograph.

Expert evaluations regarding the portfolio adequacy of art education undergraduate
students' portfolios include the following:

(E1) "It is adequate; you can see the process of each study."

(E3) "The portfolio prepared by the student is adequate to explain the development
process."

(E4) "The portfolio prepared is adequate for the last periods of the development process,
but it gives insufficient information about the development process of the first period
studies."

When the detailed answers given by the experts were analysed, it was seen that the
students' portfolios were mostly improvable.

161



ONLINE ///
Journal of Qualitative Research in Education

Egitimde Nitel Arastirmalar Dergisi

The experts who analysed the portfolios of undergraduate art education students
answered the question, "What do you think about the works in the portfolio2" as
successful, sufficient, improvable, and insufficient.

Expert evaluations regarding the content adequacy of art education undergraduate
students' portfolios include the following:

(E1) "The works exemplify the art works that the student experiences during the learning
process."

(E3) "The works in the portfolio show that the student progresses in a disciplined and
conscious manner within the art education process."

(E5) "The technique of many studies was explained, but why he did it was not mentioned
much, which is not a big deficiency, but it would have been good to explain. | observed
the development from the first study to the last study in a positive way."

When the detailed answers given by the experts were analysed, it was seen that the
experts found the content of the students' portfolios mostly improvable.

The experts who analysed the portfolios of the undergraduate art education students
answered the question, "How is the artistic development process of the student?" as yes,
partially, and no.

Expert evaluations regarding the artistic expression of art education undergraduate
students' portfolios include the following:

(E2) "The student has improved during the process."

(E4) "I think that the art education she received for three years could not adequately reflect
the art education she received for three years to her recent original works. The reason for
this is that the training was carried out remotely during the earthquake process. His artistic
development is sufficient in the processes in which he received face-to-face education."

(E5) "His patterns are very good, which shows that he is also successful in other
techniques. If we had seen more work, we could have seen better development, but in
general, he is successful."

When the detailed answers given by the experts were analysed, they were mostly able to
express the artistic development processes of the students.

As shown in Table 3, experts who reviewed the portfolios of undergraduate art education
students provided the following recommendations for portfolio preparation: ensure
careful attention to spelling accuracy; include an imprint for each study; provide
additional work samples for a comprehensive overview; focus on enhancing the design
quality; present content in chronological order; classify studies systematically; illustrate
images with detailed precision; and attach a resume, including a photograph.
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Expert evaluations regarding recommendations for the portfolio preparation processes
of undergraduate art education students are as follows:

(E1) "The studies should be classified chronologically, the studies should be classified by
field, and there should be too many studies related to a field of study. 1 study cannot
exemplify the graphic course. In addition, visuals should be detailed and given with
photographs. The studies should have an imprint, and there should be a photographic
CV on the first page."

(E2) "The name, year, and description of the study can be under the studies."

(E4) "As a suggestion, the portfolio can be prepared within a design. Portfolios can include
more work samples."

According to the experts' detailed responses, they provided supportive and guiding
suggestions for improving student portfolios.

Analysis of expert opinions on the artistic development processes of art education
undergraduate students revealed that experts considered the portfolios to be sufficient,
developable, or insufficient. Experts also rated the students' artistic development files as
successful, adequate, developable, or insufficient. In terms of students’ ability to express
their artistic development, responses were categorized as yes, partially, or no. Experts
recommended that students’ artistic development files should pay attention to spelling
accuracy, include the imprint of each work, and provide more examples of work.
Additional suggestions included careful attention to portfolio design, establishing a
chronological order, and organizing works into classifications. Experts further advised
that visuals be photographed in detail and that a CV with photographs be included in
the portfolio.

According to the data in Table 4, when the a/r/tographic inquiry processes of
undergraduate art education students are examined, it is seen that there are expressions
about achievement and satisfaction, development and progress, perseverance and
fulfillment, awareness and insight, fatigue.

How did the a/r/tographic inquiry processes progress for undergraduate art education
students?
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Table 4. A/r/tographic inquiry processes of undergraduate art education students

Theme

Sub Theme

A/r/tographic Process

Research Process

Education Process

Artistic Process

Achievement and satisfaction
Development and progress
Perseverance and fulfillment
Awareness and insight
Fatigue

Struggle

Self-reflection and questioning
Persistence and dedication
Implicit growth

Comprehensive
Versatile

Detailed

Intensive
Coincidental
Determined
Infinite/continuous
Expressive
Creative

Patient
Emotionally intense/dynamic
Self-confident
Determined

The views of undergraduate art education students on the a/r/tographic process are as

follows:

(S7) "After high school, | took a long break from painting. In 2019, | decided to continue
and prepared for the university exam. At this stage, | achieved the required score, took
the university talent exams, and was accepted."

(S8) "After high school, | initially studied the department my family wanted. When |
couldn't secure a position for two years after graduation, | convinced my family—though
it was challenging—and began a course. My course education lasted about six months,
and | was finally accepted into the department | wanted."
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(S10) "l improve my knowledge in the field of visual arts by gaining new experiences every
day."

When the detailed answers given by the students were analysed, it was seen that most
of them expressed a sense of success regarding the a/r/tographic process.

According to the data in Table 4, undergraduate art education students defined the
research process as struggle, self-reflection and questioning, persistence and dedication,
implicit growth.

The views of undergraduate art education students on the research process are as follows:

(S1) "I studied in the department of Child Development in high school. | took the aptitude
test in various cities and decided to study at the Faculty of Education in Erzincan."

(S3) "I am currently preparing for the KPSS, and once | am appointed according to my
goals, | want to take an exam like ALES and pursue a master’s degree."

(S9) "Although | found interior architecture appealing, | developed an interest in teaching
painting during my last years of high school. Despite several attempts by my family to
steer me towards other professions, | eventually convinced them."

When the detailed answers given by the students were analysed, it was seen that most
students demonstrated determination throughout their research process.

As the data in Table 4 showed, undergraduate art education students defined the
educational process as comprehensive, multifaceted/versatile, detailed, intensive,
coincidental, and determined.

The views of undergraduate art education students on the education process are as
follows:

(S1) "My artistic journey began two years after high school. As | had no interest or aptitude
in subjects like mathematics and science, | never considered those fields."

(S5) "Over four years, | took courses in Pattern, Basic Design, Perspective, Graphic
Design, Sculpture, Industrial Design, and Printing. | gained a solid understanding of
techniques and applications from both Fine Arts High School and university courses."

(S6) "During my undergraduate studies, | took various practical and theoretical courses,
including basic design, workshop courses, graphics, photography, original printing, and
traditional Turkish arts."

When the detailed answers given by the students are analysed, it is seen that there are
students who stated that some students were guided toward the educational process by
chance, while others approached it with clear determination and intentionality.
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According to the data in Table 4, art education undergraduate students stated that they
were infinite/continuous, expressive, creative, patient, emotionally intense/dynamic, self-
confident and determined about their artistic processes.

The views of undergraduate art education students on the artistic process are as follows:
(S4) "I can say that the education | received in art taught me patience above all."

(S5) "My formal art education may come to an end, but life is a school, and our learning
in this school will never end."

(S9) "We all express our accumulated struggles and frustrations through art, almost as if
we are screaming. | believe this is beautifully conveyed through art.

When the detailed answers given by the students are analysed, it is seen that they are
able to effectively express their artistic processes.

Themes were identified regarding the a/r/tographic inquiry processes of undergraduate
art education students. Examination of the sub-themes revealed that students’
a/r/tographic processes were marked by success, satisfaction, progress, perseverance,
and determination. Some students mentioned experiencing struggles in the research
process, while others noted that the process unfolded with intention and purpose. While
many students engaged with the process actively and reflectively, some described their
approach to the research process as somewhat unconscious. Students characterized their
educational experience as comprehensive, though they felt the course content was
dense. Some students noted that their involvement in the process occurred by chance,
while others pursued their education with a decisive approach. In discussing their artistic
journeys, students used terms such as endless, expressive, innovative, and patient,
though some described their processes as unsteady or determined. Additionally, a
number of students expressed their artistic development with a sense of self-confidence.

How are the artistic products created by undergraduate students of art-work education
(SoAE: Student of Art-Work Education) at the end of the artographic inquiry process?

Some of the original products created by the workshop students at the end of the
artographic inquiry process are as follows.
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SoAE2
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The process of SOAE2 is as follows:

"In my original work, | incorporated elements such as figures, light, and shadows to reflect
all the knowledge | gained during my artistic development process. | will continue to
develop my art at the university where | graduated, and the appreciation of my original
work has been very supportive of my motivation."

SoAE2 noted that they expressed the knowledge acquired in their work through an
original style rather than a realist one.

SoAE3
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The process of SOAE3 is as follows:

"My interest in art, which started in my childhood years, started with the guidance of my

technology design teacher... | wanted to use the wall effect in this work, which | designed
by preparing many sketches, and | made a 100x120 vase work with sand grains and
acrylic paint technique. | felt more free while doing this work, so | can say that sand
grains inspired me."

Regarding his artistic process, SOAE3 stated that he used sand grains for the wall texture
in his original work that he created by preparing sketches and that he was satisfied with
his work that he prepared with a free style.

SoAE4

The process of SoAE4 is as follows:

"I have loved painting for as long as | can remember...My original work was created by
combining the works of an artist in a balanced way. Since | love flowers and nature very
much, | combined two paintings by Van Gogh. | think | created a beautiful work."

SoAE4 stated that he liked painting very much and wanted to reflect his artistic identity
in his original work.

SoAE5
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The process of SOAE5 is as follows:

"In my last workshop, | created by adopting the philosophy of Minimalism...In this work,

simplicity is at the forefront and the sanctity of nature is represented by using the
predominant green colour. Of course, | added a piece of myself, the Avocado Still Life
hanging on the wall. It is the first acrylic work | worked on during my undergraduate
period. It is a special detail for me."

SoAES5 said that in his original work, which he created with the philosophy of minimalism,
he included nature and still life inspirations and expressed them with special additions.

SoAE9

The process of SOAE? is as follows:

"In the last work of my undergraduate education, | prepared a composition by paying
attention to the element of balance with a photograph of me screaming with Edvard
Much's screaming work. | think it is balanced and harmonious. We all have the expression
of the troubles and depression accumulated in us by screaming. | think this is beautifully
conveyed through art."

SoAE9, who stated that he made many works throughout his art education but that he
gave meaning to the last original work that would reflect himself by adding something
from himself, said that he was inspired by Munc's Scream painting.

An examination of the final artistic works of main art workshop students at the end of
their undergraduate education revealed that they sought to incorporate the knowledge
and experiences gained throughout their studies. In these final pieces, created without
restrictions on subject or technique, students engaged in a/r/tographic inquiries to
produce their works. Overall, students expressed satisfaction with their final projects,
noting that these works authentically represented their inner worlds.
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Conclusion and Discussion

This research aims to investigate the artistic development processes of art education
undergraduate students through an a/r/tographic lens and to examine the role of
portfolio preparation in this process. Findings related to the first sub-purpose reveal that
students’ artistic journeys began at various stages, including preschool, primary school,
middle school, pre-service education, and community centers. While students were
primarily influenced by art teachers, family members—such as fathers and cousins—
also played a significant role. Additionally, students' interests and talents further
motivated their engagement in the artistic process, which appears to be ongoing and
developmental, fostering discipline. The theoretical and practical courses encountered
during their art education were found to be instrumental in their field selection and in
promoting creative thinking. Students expressed satisfaction with their artistic progress,
though it was noted that the distance education process had some impact on their
development. Bilir-Seyhan & Ocak-Karabay (2018) emphasize the importance of
knowledgeable adults in children’s aesthetic development, with teachers playing a
particularly influential role. Supporting students' interest and attitudes toward art, Tufan
& Gudek (2008) suggest that attitudes help individuals adapt to their environment and
guide their behaviors accordingly. In alignment with students' positive reflections on their
undergraduate education, Karip (2019) notes that students who receive an education
grounded in skills, knowledge, attitudes, and values relevant to the teaching profession
integrate more effectively into the educational system.

Analysis of findings related to another sub-objective of this research showed that students
generally regarded their peers' works as successful and considered the portfolios
adequate for representing artistic development processes. Some students, however,
noted areas where their peers' portfolios could be improved and found certain aspects
inadequate. Overall, students felt that their peers were able to express their artistic
processes effectively within the portfolios and viewed the artistic development process as
both successful and planned. While many students found their peers' artistic development
processes impressive and efficient, others identified areas for further improvement.
Students demonstrated objectivity in evaluating their peers, often using similar language.
According to Weaver & Cotrell (1986), peer assessment promotes responsibility among
students and motivates them in their work. Peer assessment is also viewed positively for
creating a transparent framework, offering evaluation experience, enhancing focus on
learning, and providing constructive feedback. Falchikov (1995) defines peer assessment
as a technique in which individuals evaluate each other based on specified criteria. This
method not only increases students' sense of responsibility and motivation but also
enables them to take an active role in the learning process, offering valuable feedback
within a structured evaluation framework.

Analysis of findings related to another sub-objective of this research revealed that experts
considered the portfolios of undergraduate art education students to be generally
adequate but noted areas for improvement. Expert evaluations rated the portfolios as
sufficient, improvable, or insufficient in terms of portfolio adequacy. Experts also
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assessed the students’ ability to express their artistic development processes, with
responses of "yes," "partially," and "no." Experts offered several recommendations for
enhancing the portfolios: attention to spelling, inclusion of an imprint for each work, and
additional work samples. They also advised improving portfolio design, organizing
content chronologically, and classifying the studies. Regarding photographs in the
portfolios, experts emphasized that visuals should be taken in detail, and a CV with
photographs should be included. Bagkale (2016) highlighted the importance of expert
input in research, noting that having individuals with broad knowledge of the research
topic and specialized in qualitative methods review the study from various perspectives
is one way to enhance its credibility.

Analysis of findings related to another sub-objective of this research provides insight into
the progression of a/r/tographic questioning processes among undergraduate art
education students. Statements from students indicate that their a/r/tographic processes
were marked by success, satisfaction, development, perseverance, and progress.
Although some students experienced challenges in the research process, their progress
continued with determination. While most students engaged consciously in the
guestioning process, a few described their approach as somewhat unconscious. It was
also concluded that students viewed the educational process as comprehensive, though
the course content was intensive. Some students felt they entered the process by chance,
while others acted decisively in their educational journey. Students described their artistic
processes with terms like infinite, expressive, innovative, and patient, though some noted
their processes were uneven or defined by determination. Basyurt and Tagkesen (2022)
conducted a study in which students, prior to their original workshops, engaged in
questioning their a/r/tographic processes. They embraced the process with enthusiasm,
ultimately producing meaningful artistic works. Similarly, GUnes (2018) observed that
workshop students initially approached the process with uncertainty, but as they
progressed with questioning, the process gained significance. Mavioglu (2019), in his
work on visual culture studies and the subconscious, found that recording the process
through a/r/tography allowed it to progress efficiently through sustained inquiry. These
studies on the a/r/tographic process provide valuable support to the current research
findings.

Analysis of findings related to another sub-objective of this research reveals that students
in the painting and art education workshop successfully integrated the a/r/tographic
guestioning process into their final artistic works. These original products, created at the
end of their undergraduate studies, reflect the knowledge and experiences students
gained throughout their education. Without limitations on subject or technique, students
engaged in a/r/tographic inquiry to express their inner worlds, resulting in a general
sense of satisfaction with their final works. Supporting studies illustrate the impact of the
a/r/tographic approach. Ulus (2017), for example, used photographs from infancy and
adulthood to create meaningful products, while Daglioglu (2021) highlighted the
effectiveness of a/r/tography's non-linear structure in generating profound
interpretations of processes through active inquiry. Similarly, Basar, Isir, and ince (2019)
explored self-perceptions through a/r/tographic inquiry, producing artistic outcomes
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from their analyses. Keser & Narin (2017) also emphasized that a/r/tography allows
individuals to explore phenomena by embracing the roles of artist (a), researcher (r),
and teacher (t), though they noted some limitations of the method. These existing studies
support the current findings, reinforcing the value of a/r/tography while also
acknowledging certain limitations.

An examination of students' artistic development processes revealed that this journey
typically begins in childhood, often influenced by art teachers and family members.
Additionally, students’ personal interests and talents play a key role in their orientation
toward art. It was observed that students continued to develop artistically, gaining
discipline and benefiting from the theoretical and practical courses they completed. Peer
evaluations indicated that students' portfolios were generally adequate, though with
room for improvement. Expert evaluations similarly rated the students’ artistic
development files as successful, sufficient, and improvable. Experts recommended
addressing spelling errors, including additional work samples, emphasizing design, and
taking detailed photographs. In analyzing the a/r/tographic inquiry process, it was found
that students progressed with success and satisfaction, overcoming challenges along the
way. However, some students described their engagement as unconscious or accidental.
Overall, students expressed their artistic journeys with positive and self-confident
language.

Recommendations

Based on the results of this research, recognizing and further developing the
a/r/tography method is of considerable importance. This method allows undergraduate
art education students to identify themselves in the roles of researcher, teacher, and
artist, fostering inquiry and adding depth and meaning to their work.

Additionally, applying the portfolio assessment method across all areas of art education
enables students to recognize their artistic contributions, critically reflect on their
progress, and build awareness of their developing skills. It is therefore recommended
that the portfolio assessment method be widely adopted in art education.
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Genisletilmis Torkge Ozet

Egitim, bireyin yasaminda istenilen yénde davranis degisikligi kazanmasini amaglayan
bir sUrectir. Senemoglu (2002), egitimi insan sermayesine yahrim, kisilik gelisimi ve
istendik davranig olusturma veya degistirme sireci olarak tanimlamighr. Bu sUrecte
birey bircok alanda gelisip davranig kazanabilir. Bu siregten, sanat egitimi de
etkilenerek gelisip ve degismektedir. Kicuktepepinar (2014)’e gére sanat egitimi, bireyin
duygu, disiunce ve izlenimlerini ifade etmesini ve yeteneklerini estetik bir seviyeye
tagimasini amaglayan egitim faaliyetlerinin bitinidur. Sanatsal gelisim sureclerinde
ortaya ¢ikan Urinlerin, kisinin kendi gelisim sirecini takip etmesinde énemli bir rol
oynadigi bilinmektedir. Sanatsal Grinlerin kalicihgi, bilgi ve becerilerin toplu olarak
sunulmasini gerektirir; bu nedenle tUm calismalarin saklanmasi énemlidir. Sanatsal
gelisim sUrecinin takibinde egitsel gelisim dosyalarinin (portfolyo) hazirlanmasi biyik
énem tagir. “Belirli bir siredeki 6grenmelerin hem sire¢ hem de Grin ydninden
gdézlenmesi amaciyla &grencinin yaptigr tim ¢alismalari kapsayan bir dosyadan
bahsediliyorsa, bunun igin en uygun s6zcigin “gelisim dosyasi” oldugu s6ylenebilir” (Alic,
2008, s.137). Bu surecte, 6grencinin bir veya daha fazla yetenegdindeki gelisimi veya
akademik basarisini énceden belirlenen &gretim hedeflerine ulasabilme yollar ve
kazanimlarinin planl ve sistematik olarak incelenmesi temel alinmaktadir. Ancak bu
degerlendirme yaklagiminin siniriliklar bulunmaktadir. “Degerlendirme yaklagimi tek
basina alindiginda sanatsal calismanin  gelisimi ve &grencinin  disinme sirecleri
hakkinda bilgi toplama bakimindan sinirlidir” (Hurwitz & Day, 1995, s.87). Sanat temelli
yaklagimlar, sanat egitiminde yeni ufuklar acmaktadir. Sanat temelli yaklasimlarda,
dgrenci sureg boyunca aktif olmalidir; a/r/tografik sorgulama bu yaklagimlardan biridir.
A/r/tografi yénteminin uygulanmasi, calisgmanin problemi tanimlamasinda ve alandaki
farkh yontemlerin &rneklendirilmesinde énemlidir. Bu ydntem, &égrencilerin portfolyo
hazirlama sureclerinde sanatsal katkilarini fark etmelerini ve elestirel bakis acisiyla
gelisimlerini  degerlendirmelerini  saglar, boéylece sanatsal becerilerinin  geligimi
konusunda farkindalik kazanmalarina olanak tanir.

Bu calismada resim-is 6gretmenligi lisans égrencilerinin sanatsal gelisim streglerinin
a/r/tografik olarak sorgulanmasi ve portfolyo hazirlamanin bu strecteki rolOnU
belirlemek amaglanmaktadir. Bu amagla asagidaki alt amaclara cevap aranmustir.

1. Resim-ig egitimi lisans &grencilerinin kendi sanatsal gelisim suregleri hakkinda
g6rigleri nelerdir?

2. Resim-ig egitimi lisans 6grencilerinin sanatsal gelisim siregleri hakkinda akran
degerlendirmeleri nasildir?

3. Resim-ig egitimi lisans dgrencilerinin sanatsal gelisim suregleri hakkinda uzman
degerlendirmeleri nasildir?

4. Resim-ig egitimi lisans &grencilerinin  a/r/tografik sorgulama sirecleri  nasil
ilerlemigtir?
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5. Resim-ig egitimi lisans &grencilerinin artografik sorgulama surecinin  sonunda
olusturduklari sanatsal Grinleri nasildir?

Calismada nitel arastirma yéntemlerinden durum calismasi kullanilmig olup calismaya
uygunlugu bakimindan sanat temelli ve uygulama tabanli aragtirmalardan a/r/tografik
sorgulama ile temellendirilmigtir. Sanat temelli a/r/tografi, arastirmaciya farkh kimlikler
sunarak yaratici bir sorgulaoma sireci saglar. A/r/tografik sorgulama surecinde
arastirmaci, egitimci ve sanatgi kimlikleri dne gikar.

Arashrma Resim-Is egitimi anabilim dali 4. Sinif 8grencilerinin atélye dersinde
yOrotolmuostor. Calisma grubu 10 géndllt égrenciden olugsmaktadir.  Aragtirmanin
érneklemi 8lgit (amacl) érneklem yolu ile segilmistir. Arastirmanin calisma grubu
secilirken &grencilerin alt atdlye streclerini tamamladiklari dénem tercih edilmistir.
Aragtirmanin verileri, égrenci egitsel gelisim dosyalari (portfolyo), yari yapilandiriimig
gdrusme formu, a/r/tograf gérusleri, akran gérisleri, uzman gdéruisleri ve sireg sonunda
ortaya ¢ikan sanatsal Grinlerden olugmaktadir. Sanat temelli bir arastirma yéntemi olan
a/r/tografik surece iliskin verilerin analizinde nitel veri analizi kullanilmighr. Buna gére
egitsel gelisim dosyalarinin(portfolyo) égrenci, akran ve uzman degerlendirmelerinde
icerik analizi kullanilmistir. Ogrencilerin sanatsal sirecleri ve a/r/tografik sorgulama
sUrecleri betimsel analiz kullanilarak ¢ézmlenmistir.

Resim-ig egitimi lisans &grencilerinin sanatsal gelisim surecleri hakkinda goérusleri
incelendiginde, sanatsal gelisim sireclerine cogunlukla cocukluk dénemlerinde
baslamis olup resim égretmenleri ve aile Uyeleri tarafindan yénlendirildiklerini séylemis,
ayrica ilgi ve yeteneklerinin farkinda olduklarina ifadelerinde yer vermiglerdir.
Ogrencilerin  sanatsal gelisim sureclerinden memnun olduklari da ifadelerinden
anlagilmaktadir.

Resim-is egitimi lisans &grencilerinin  sanatsal gelisim suregleri hakkinda akran
goruslerinde cogunlukla portfolyolarinin yeterli oldugunu ifade etmislerdir. Ogrenciler,
akranlarini basarili bulmus ve portfolyonun yeterli oldugunu ifade etmislerdir. Bazi
dgrenciler, akranlarinin  portfolyolarini incelediklerinde ¢aligmalarini  yetersiz ve
gelistirilebilir bulmuslardir. Ogrencilerin cogunlugunun akranlarinin sanatsal strecini
ifade edebildigini sdyleyerek evet cevabini vermislerdir. Ogrenciler akranlarinin sanatsal
gelisim sUrecini basarili bulurken, akranlarinin strec icinde gelismis oldugundan, planli
ilerlediginden bahsetmislerdir. Ogrencilerin akranlarinin sanatsal gelisim  strecini
etkileyici ve verimli buldugu ifadelerinde yer alirken bazi égrenciler gelistirilebilir
oldugunu ifade etmistir. Ogrencilerin akranlarini degerlendirirken oldukca obijektif
davrandiklari ve benzer ifadeler kullandiklar sdylenebilir.

Resim-ig egitimi lisans 6grencilerinin sanatsal gelisim suregleri hakkinda uzman goérisleri
incelendiginde; uzmanlar, portfolyolarin yeterli, gelistirilebilir ve yetersiz oldugunu ifade
etmislerdir. Ogrencilerin sanatsal gelisim dosyalar da basarili, yeterli, gelistirilebilir ve
yetersiz bulunmustur. Ogrencilerin sanatsal gelisim strecleri kendilerini ifade edebilme
dizeylerini evet, kismen ve hayir seklinde yanitlar verilmigtir. Alan uzmanlari,
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dgrencilerin  sanatsal gelisim dosyalari igin  yazim hatalarina  dikkat  edilmesi
gerektiginden, portfolyo da calismalarin  kinyesine yer verilmesi gerektiginden
bahsederek, portfolyolarda daoha fazla ¢alisma érnekleri bulunmasi gerektigini
dénermislerdir. Uzmanlar portfolyolar icin tasarima dikkat edilmeli, kronolojik siralamaya
yer verilmeli, calismalar tasniflenmeli seklinde &énerilerde bulunmuglardir.  Ayrica
portfolyolardaki fotograflar ile ilgili uzmanlar gérseller detaylari ile fotograflanmali ve
portfolyoda fotografli 6zgecmise yer verilmeli seklinde ifadeler kullanmiglardir.

Resim-is egitimi lisans &grencileri a/r/tografik sireclerinin basari ve memnuniyet ile
sordugona, gelisim ve ilerleme kaydettiklerini ifade etmislerdir. Ogrencilerin arastirma
sUrecinde genellikle micadeleci olduklari ve kararli bir sekilde ilerledikleri ifadelerinde
yer almaktadir. Ogrenciler egitim sureclerinin  kapsamli  gectigini sdylerken ayni
zamanda derslerin iceriklerinin yiklo olduguna ifadelerinde yer vermislerdir. Ogrenciler
sanatsal streclerini sonsuz, disavurum, yenilik ve sabir seklinde ifade ederken bazi
ogrenciler sanatsal sureclerinin inigli ¢ikish oldugunu veya kararli ve 6&zguivenli
olduklarini ifade etmiglerdir.

Ana sanat atdlye &grencilerinin  lisans egitimleri sonunda ¢ikardiklar  sanatsal
urinlerinde, aldiklar lisans egitimi boyunca égrendikleri bilgi ve deneyimleri eserlerine
yansitmaya calishklar gérolmustir. Ogrenciler o/r/tografik sorgulamalar yaparak, ic
dUnyalarinin disa vurumu olarak yansittiklart son calismalarindan genellikle memnun
olduklarini ifade etmiglerdir.

Ogrencilerin sanatsal gelisim streclerinin genellikle cocukluk dénemlerinde basladigi ve
resim o6gretmenleri ile aile Uyelerinin etkisiyle yoénlendirildigi, 6grencilerin ilgi ve
yeteneklerinin de sanata yénelmelerinde 6nemli bir rol oynadigi goértlmuistor.
Ogrencilerin, sanatsal sureclerinin geliserek devam ettigi, disiplin kazandiklari ve
aldiklari teorik ve uygulamali dersler ile basarili bir sureg gecirdikleri gérolmustir. Akran
goruslerinde portfolyolarinin  genellikle vyeterli bulundugu ancak gelistirilebilecek
potansiyelde oldugu tespit edilmistir. Uzman gérislerine gére, 6grencilerin sanatsal
gelisim dosyalari genellikle basarili, yeterli ve gelistirilebilir bulunmustur. Oneriler
arasinda, portfolyolarin yazim hatalarina dikkat edilmesi, daha fazla calisma drnegi
eklenmesi, tasarimin énemine vurgu yapilmasi ve fotograflarin detayli ¢ekilmesi gibi
konular yer almaktadir. A/r/tografik sorgulama surecleri Uzerine yapilan incelemede,
dgrencilerin surecin basari ve memnuniyetle sordird0go, micadele ettikleri ve gelisim
kaydettikleri belirlenmistir. Ogrencilerin sanatsal sireclerini ifade ederken genellikle
olumlu ve 6zguvenli olduklari gérilmustir.
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Abstract: The aim of this study is to examine the views and expectations of
instructors regarding micro-competencies, which are believed to have a
significant impact on the future of learning and teaching in higher education.
In the study, which took a phenomenological approach based on qualitative
research methods, interviews were performed with 12 faculty chosen using
a criterion sample procedure and semi-structured interview forms. The
collected data was evaluated using both content and descriptive analysis. As
a result of the investigation, 2 main themes and 12 sub-themes emerged.
As a result of the research, it was determined that micro-competencies have
not been sufficiently conceptualized in higher education; micro-
competencies are similar to various structures inside and outside the
university; different models for their structuring are proposed; and potential
problems are anticipated, as well as facilitating options for their
implementation. Although it is known that policy and preparation studies are
being carried out in the relevant institutions, it is hoped that the views of the
faculties revealed as a result of the research will shed light on the integration
of micro-competencies into higher education in a more qualified way.

Keywords: Micro-credit, extra-curricular competences, recognition of prior
learning, European Qualifications Framework, Council of Higher Education.

About the Article
Received: Sep. 06, 2024
Revised: Oct. 07, 2024

Accepted: Oct. 29, 2024

Article Type:

Research

© 2024 ANI Publishing. All rights reserved.

! Corresponding Author’s: Prof. Dr., Hacettepe University, Faculty of Education, Turkiye,

E-mail: yasemind@hacettepe.edu.ir

2 Dr., Hacettepe University, Faculty of Education, Turkiye

3 Prof. Dr., Hacettepe University, Faculty of Economics and Administrative Sciences, Turkiye

180


https://orcid.org/0000-0002-5160-4766
https://orcid.org/0000-0002-2024-2619
https://orcid.org/0000-0002-0439-2211

ONLINE ///
Journal of Qualitative Research in Education

Egitimde Nitel Arastirmalar Dergisi

Introduction

Micro-Credentials, which have gained significant importance in recent years, are short
and focused credits designed to provide the demanded knowledge, skills, and
experience. Aggregated micro-credentials can also provide a pathway to a certificate or
degree. Micro-credentials are among the technologies and practices that will
significantly impact the future of learning and teaching in higher education (Pelletier et
al., 2023). The primary reasons for the growing interest in micro-credentials in higher
education include the need to develop new competencies with the pandemic, employers'
concerns about graduates' skill and competence levels, and challenges related to access
to education (McGreal, Mackintosh, Cox, & Olcott, 2022). Micro-credentials are
emphasized to be effective in acquiring new and emerging competencies, providing
educational opportunities to disadvantaged and vulnerable groups, and ensuring
lifelong learning by supporting personal development due to their characteristics of
being competency-based, flexible, and demand-oriented (European Commission,
2020).

Despite the growing interest in micro-credentials and efforts to develop them among
universities, the integration of micro-credentials into higher education is still in its early
stages. One of the main factors hindering this integration is the low awareness of micro-
credentials among stakeholders. Therefore, it is crucial to enhance the perspectives and
awareness of critical stakeholders in higher education regarding micro-credentials. This
study aims to examine the views and expectations of faculty members, who are key
stakeholders in higher education, concerning micro-credentials. The next section
presents a conceptual explanation of micro-credentials and the current state of their
implementation in higher education.

What is a Micro-Credential?

Due to various approaches and practices adopted internationally, micro-credentials
have been defined and labeled differently across countries and providers (Resei, Fried|,
Staubitz, & Rohloff, 2019). For example, terms like digital credential, alternative
credential, digital badge, micro-degree, and nanodegree are often used synonymously
with micro-credentials. Micro-credentials encompass a range of formats, from brief
courses to more extended diploma or degree programs. Some are designed to facilitate
the acquisition of knowledge and understanding. This diversity has made the landscape
of micro-credentials complex and fragmented (Cedefop, 2022; Oliver, 2021).
Consequently, there has been a need for efforts to promote a common understanding
of micro-credentials and raise awareness of their use. In line with this, a UNESCO report
examined existing definitions and practices of micro-credentials, gathering input from
47 experts representing diverse regions and educational sectors. As a provisional
consensus definition, the following was proposed: A micro-credential is: a) A record of
focused learning achievement that verifies what the learner knows, understands, or can
do. b) It includes assessments based on clearly defined standards and is issued by a
credible provider. ¢) It holds standalone value and can contribute to or complement
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other micro- or macro-credentials, including through recognition of prior learning. d) It
meets standards required by relevant quality assurance (Oliver, 2022).

Similarly, a report published in 2022 by five educational institutions in Canada (Bigelow
et al., 2022) outlined five key characteristics of micro-credentials:

Micro-credentials are related to a specific or distinct skill or competency.
Micro-credentials are awarded based on an assessment.
Micro-credentials are linked to employment or employers.

Micro-credentials can form part of formal qualifications or be added to them. They
can be accumulated and incorporated into individual learning experiences.

Micro-credentials are short-term courses. They focus on learning within a limited time
frame and typically on a specific area. Considering their size and scope, they are
more flexible than traditional qualifications.

The different definitions in the literature were compared in light of these characteristics,
and it was found that most definitions generally included the first two characteristics but
lacked a definition encompassing all the characteristics. In our country, a nationally
accepted definition of the micro-credential concept has yet to be established. However,
creating a standard definition of the concept appears crucial to raising awareness about
the use of micro-credentials.

Micro-Credentials in Higher Education

Universities must swiftly respond to the needs and expectations of industry and society,
providing opportunities to empower their stakeholders with innovative skills. The
acquisition of micro-credentials enables students to develop the skills that are requisite
for their prospective careers. Additionally, micro-credentials can be used as a tool to
provide educators with personalized, accessible, and competency-based professional
development. It is emphasized that micro-credentials can strengthen the role of higher
education institutions in lifelong learning by offering more flexible and modular learning
opportunities and providing more inclusive learning pathways (EU, 2020). In a recent
Horizon report, panelists assessed micro-credentials' potential to enhance equity,
inclusion, and learning outcomes in higher education, without demanding extensive new
literacy skills. They also noted that learners and educators would not struggle to adopt
micro-credentials, institutional financial support would not be substantial, and the risk
of failure would be low (Pelletier et al., 2023).

Despite growing global interest and efforts, the integration of micro-credentials in higher
education remains in its early stages. The main barriers to the integration of micro-
credentials in higher education are expressed as follows: the lack of policies and
regulations regarding the design, implementation, and recognition of micro-credentials,
stakeholders' low awareness of micro-credentials, insufficient technical infrastructure,
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and the lack of digital competencies among faculty members (Clausen, 2022; Stefaniak
& Carey, 2019). Recent international research involving university and industry leaders
reveals a lack of agreed-upon standards and quality assurance concerning micro-
credentials, which has prevented their widespread acceptance (Holon 1Q, 2021). For
instance, in 2020, the European Commission identified a distinction between two types
of micro-credentials. The first type is offered by formal education institutions and aligns
with the European Qualifications Framework and other credit systems. Standards for
these micro-credentials can be easily established and integrated into the existing higher
education process. On the other hand, the quality assurance management for the
second category of micro-credentials, provided by non-formal education providers, is
still unclear (EU, 2020). Moreover, Romero-Llop, Castro-Jiménez, Fité-Beltran, Valero-
Garcia, and Martin-Aragén (2022) suggest that faculties and departments are reluctant
to recognize credits earned elsewhere. The view is held by some that only higher
education institutions should be responsible for the awarding and validation of
accreditations. This perspective assumes that faculty members are best placed to
guarantee consistency, ranking, and hierarchy within disciplines when designing micro-
credentials. However, as academia is slow to adopt and implement micro-credentials,
organizations are turning to micro-credentials offered by MOOC platforms to address
their employees' skill gaps. Yet, the creation of micro-credentials should focus on
collaborative efforts between academia and other institutions and organizations (Msweli,
Twinomurinzi & Ismail, 2022).

At this point, the successful integration of micro-credentials into an institution's vision
requires higher education leaders to clearly convey the importance and value of micro-
credentials to all key stakeholders and to present convincing plans regarding their
potential (Olcott, 2021). A review study on the use of micro-credentials in higher
education found that there are almost no studies on the awareness of various
stakeholders at the higher education level regarding micro-credentials (Thi Ngoc Ha,
Spittle, Watt & Van Dyke, 2022). Ralston (2021) also noted that discussions about micro-
credentials have largely been conducted at a high level (policymakers, higher education
administration, employers, etc.), while the voices of those at lower levels (faculty
members, students, etc.) have not been sufficiently heard. However, the low awareness
of micro-credentials among students and faculty members significantly limits the
potential of micro-credentials. From the perspective of faculty members, discussions
about micro-credentials leading to significant changes in the structure of higher
education may cause concern about their roles and positions within the university.
Additionally, faculty members may be reluctant to make radical changes in teaching
processes and, in this context, may not adopt micro-credentials (Murgatroyd, 2022).
Therefore, it is crucial to understand the perspectives of key stakeholders on micro-
credentials and to increase their awareness.

The aim of this study is to examine the views and expectations of faculty members
regarding micro-credentials, which are believed to have a significant impact on the
future of teaching and learning in higher education.
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Method

Research Design

Since the aim of this research is to determine the views and expectations of faculty
members working in higher education regarding the use of micro-credentials, a
phenomenological approach, one of the qualitative research methods, has been
followed (Creswell, 2017).

Participants

The participants of the study were selected using the criterion sampling technique of
purposive sampling (Creswell, 2005). In this context, interviews were conducted with 12
faculty members who participated in the "Micro-credential Workshop" organized by the
Vocational Qualifications Authority in Ankara during the fall semester of the 2023-2024
academic year. The participants invited to this workshop are key faculty members
working on the institutional integration of micro-credentials at their respective
universities. Demographic information about the participants is presented in Table 1.

Table 1. Demographic information of the participants

Participants  Title Faculty /Institute Department

P1 Associate Faculty of Science Deporfmer!f of Molecular Biology
Professor and Genetics

P2 Professor Faculty of Art and Design Department of Fashion Design

P3 Lecturer School of Foreign Languages Modern Languages Unit

P4 Lecturer Rectorate

P5 Professor Faculty of Engineering Department of Bioengineering

PG Associate Faculty of Education Deporfmenf of Mathematics and
Professor Science Education

P7 Associate Graduate School of Education Program Development
Professor

P8 Associate Faculty of Physiotherapy and Physiotherapy and Rehabilitation
Professor Rehabilitation Education and Communication

P9 Associate Faculty of Fine Arts Interior Architecture
Professor
Assistant Faculty of Engineering and Department of Geomatics

P10 . . .
Professor Natural Sciences Engineering

P11 Professor Faculty of Pharmacy Basic Pharmaceutical Sciences

P12 Professor Faculty of Pharmacy Pharmaceutical Professional

Sciences
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Table 1 shows that four participants hold the title of professor, five hold the title of
associate professor, one is a doctor of faculty member, and two are instructors.
Additionally, it can be noted that the participants are distributed across the fields of
health, science-engineering, and social-humanities based on the units they work in.

Data Collection and Analysis

In order to deeply examine the perceptions and experiences of faculty members
regarding micro-credentials, a semi-structured interview form with open-ended
guestions, developed by the researchers, was utilized. During the preparation phase of
the form, a preliminary draft of the interview questions was created by reviewing the
literature. Feedback was obtained from three (3) field experts, and the questions were
revised based on this feedback. The final interview form, consisting of eight (8) questions,
was titled "Faculty Member Interview Form on the Use of Micro-Credentials in Higher
Education," and its content validity was tested through expert opinions.

Interviews, each lasting approximately 30 minutes, were conducted via the Zoom
platform. With participants' consent, the interviews were recorded. The recordings were
transcribed by the researchers. Both content analysis and descriptive analysis methods
were used in analyzing the data obtained from the interviews. Data were analyzed using
an inductive approach in content analysis. Descriptive analysis was employed to present
the narratives through direct quotations from participants (Creswell, 2017). As a result
of the analysis, 2 main themes and 12 sub-themes were created. Each sub-theme was
examined in terms of its kodes, and findings were presented in detail under the findings
section, including frequencies and direct quotations.

Ethics, Validity, and Reliability

All participants were informed about the study before participation and gave their
voluntary consent. The participants were informed that their identities would remain
confidential throughout the research process and were provided with more detailed and
accurate information. In order to ensure anonymity in the research, participants were
assigned codes (P1-P12) to protect their identities. To ensure content/coverage validity,
the literature was thoroughly reviewed, and the interview questions were carefully written
to cover all fundamental topics related to micro-credentials.

Transferability, which indicates the extent to which the results of a study can be applied
to other contexts or situations, is also an important aspect in qualitative research (Batd,
2019). The essence of external validity is the generalization of findings from specific
situations to other similar situations (Merriam, 2015). To ensure external validity, the
research report should include comprehensive information about the participants and
the context of the study (Christensen et al., 2015).

To ensure coding reliability, the data were coded by another researcher separately, and
the codes were compared. The agreement percentage among experts regarding the
coding of interview data was deemed sufficient for the reliability of data analysis (Yildirnm
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& Simsek, 2016). In case of disagreements, the researchers met to discuss the relevant
codes and themes and reached a consensus with support from the literature. Additionally,
to support the validity and reliability of the study, direct quotations from faculty members'
views on codes and themes were presented in the findings.

Findings

This study aimed to deeply explore faculty members' views on micro-credentials. The
data obtained from the interviews were thoroughly examined, and as a result of the
analysis, participants' views on micro-credentials were categorized under the 2 main
themes and 12 sub-themes presented in Figure 1.

Figure 1. Themes

Micro-Credentials

Knowledge of Micro-Credentials Practice of Micro-Credentials

Concept Name
Definition Level
Components
Similar Structures
Importance
Faculty Experiences
Infrastructure and Resources
Potential Problems
Policies and Practices
Evaluation
Recognition and Validation

Type of Institutional Structuring

Knowledge of Micro-Credentials

The codes related to the main themes and sub-themes presented in Figure 1 are
sequentially provided in the findings. Firstly, participants' views on knowledge of micro-
credentials are presented. The findings on how micro-credentials are conceptualised
within the institutions are presented in Table 2.
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Table 2. Views on the Concept of Micro-Credentials

Sub-theme 1 — Concept Name f
1. Micro-Credit 5
2.  Not Used/Absent 4
3. Micro-Credential 3

According to Table 2, five participants indicated that the term is used as micro-credit,
and three participants stated it is used as micro-credential, while four participants
revealed that the term is not used due to insufficient familiarity within their institutions.

Next, the participants' definitions of micro-credentials were examined. Three levels of
definition were identified based on the extent to which participants defined the concept
of micro-credentials. The findings are presented in Table 3.

Table 3. Definition Levels of Micro-Credentials by Academic Staff

Sub-theme 2 — Definition Level f
1. Full: Detailed and includes fundamental features of the concept. 3
2. Mid-Level: Similar to literature but includes some features of the 5
concept.
3.  Weak: Superficial definition. 3

Note: One participant's response did not include a definition and therefore was not categorized.

According to Table 3, five participants provided a mid-level definition, three participants
provided detailed and basic definitions, and one participant did not offer a definition of
the concept. Examples of each definition level are provided below:

Detailed Definition:

“A micro-credential is a smaller skill that refers to a more specific skill than a
macro-level competency or a larger skill, with characteristics such as being
accumulative, transferable, and integratable, and it can be combined with a
degree or macro-level qualification. It is a small skill earned either remotely
or face-to-face.” (P4).

Mid-Level Definition:

“What | perceive as a micro-credential is, in essence, a unit not included in
the normal curriculum, which could be from an institution, organization, or
private sector. A credit is assigned based on the fulfillment of certain
competencies, which is then incorporated into your own regulations.” (P5)
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Superficial Definition:

“When | talk about micro-credentials, | mean bringing together
entrepreneurship and the sectors where children can work. This is essentially
our internal definition." (P1)

The components emphasized by participants in their definitions of micro-credentials
form another theme of the study. The obtained data are presented in Table 4.

Table 4. Views on Micro-Credential Components

Sub-theme 3 - Micro-Credential Components f
1. Skill or Competency Focus 10
2. Connection with Traditional Programs 9
3. Assessment 6
4. Quality and Accreditation 6
5. Flexibility 4
6. Relevance to the Workplace and Employers 2
7. Short Duration 2
8. Digital Storage and Shareability 1
9. Personalized Instruction 1
10. Instructional Design Process/Improvement Potential 1

According to Table 4, the most frequently mentioned components are "skill or
competency focus" (f=10), "connection with traditional programs" (f=9), "assessment"
(f=6), and "quality and accreditation" (f=6). Additionally, components such as flexibility
(f=4), relevance to the workplace and employers (f=2), and short duration (f=2) have
been identified.

As the fourth Sub-theme, the structures that participants believe are similar to micro-
credentials have been examined. The findings are presented in Table 5.

Table 5. Existing Structures Similar to Micro-Credentials

Sub-theme 4 — Existing Structures Similar to Micro-Credentials f

1. University Applications:
- Courses offered by Lifelong Learning Centers or Continuing Education Centers 4

- Undergraduate courses 3
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- University partnerships 3
- Erasmus Mobility 2
- Non-thesis Master's Programs 1

2. Non-University Applications:
- Public institutions (e.g., Ministry of Education, Ministry of Industry) 4

- Private organizations (e.g., MOOC:s) 4

Table 5 shows that participants most frequently likened micro-credentials to courses
offered at “Lifelong Learning Centers” or “Continuing Education Centers” within
universities (f=4). Additionally, some courses at the undergraduate level (f=3) and
university-industry partnerships (f=3) were also considered comparable to micro-
credentials. Some participant views are as follows:

“...training programs are provided at lifelong learning centers that are
targeted at specific areas, have a defined program, are monitored, then
tested, and certified” (P2).

“There is something called a sector campus, managed by the Ministry of
Industry. Large companies are engaged, such as Turkcell, Argelik, or Vestel.
People interested in providing education are found. They develop programs
within a curriculum. For instance, someone from Turkcell teaches an artificial
intelligence course. Partner universities direct their students here, and these
are accepted in the curriculum in exchange for something. This might be one
of the first examples of micro-credentials being implemented in Turkey... our
students can take this course, and the grades they receive can count as
technical elective credits.” (P5)

Regarding non-university applications, skill-focused training provided by public
institutions (f=4) and MOQOCs (f=4) were noted as being similar to micro-credentials.
The participant’s views on this are:

“The Ministry of National Education has released new report cards. Did you
see them? On the left side, there are grades, and on the right side, there are
behavior scores. They have changed those behavior scores. They have
defined four levels for artistic and sports activities, such as participation,
performance, and awards. On the right side, there is a scale that continues
from school, district, and provincial levels to national and international levels.
I think this is also a micro-credential. It will likely be binding for universities as
well.” (P7).
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“MOQOCs are available. There are courses there. | also took some, especially
during the pandemic. Like Udemy and Coursera. Those courses are also a
kind of micro-credential. There are courses according to your needs; you
participate, learn something for a certain period, there is an evaluation at the

end, and you can get a certificate. You can prove what you have learned or
not learned” (P3).

The fifth sub-theme examined views on the institutional implementation of micro-
credentials. The findings are presented in Table 6.

Table 6. Views on Institutional Structuring of Micro-Credentials

Sub-theme 5 - Type of Institutional Structure f
1. External stakeholders as providers and universities in recognition roles 6
2. Universities as providers and recognition bodies 4
3. Sector-University Collaborations 4
4. Identification of accredited training institutions 3
5. Consortia (University Partnerships) 2
6. Action according to industry supply under the umbrella of the Council of Higher
Education (CoHE), Vocational Qualifications Authority (VQA), and Ministry of 2
National Education (MoNE)
7. Departments as decision-makers 1

According to Table 6, most participants believe that external stakeholders, such as
MOOC providers or public institutions, should serve as providers, while universities
should be responsible for the recognition of micro-credentials (f=6). One participant
expressed their views as follows:

“IBM should come and open a workshop in Turkey where students can learn
a programming language up to a certain level. When they come back, | should
be able to assess them or accept the certificate they received. The distance
education part is complete. Of course, on an international level, they might
have to go abroad. But | am personally against universities managing this on
their own because if | could provide the necessary training, | should be able
to offer it within my unit.” (P10)

Moreover, it was also emphasized that the implementation of micro-credentials should
be under the initiative of universities (f=4). In other words, it was suggested that
universities should assume both provider and recognition roles. One participant
commented:
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“The evaluation mechanism of Continuing Education Center courses could be
strengthened and turned into micro-credits. Especially research universities
could lead this. Who will be responsible for implementing micro-credentials in
our institution? The educational coordination office¢ The distance education
center¢ The exemption commissions¢ We need a commission with
representatives from each department.” (P6)

Additionally, some participants suggested that applying micro-credentials through
university-sector collaborations (f=4) would be more effective. A participant expressed
their views as follows:

“Higher education cannot solve this issue on its own. The purpose of micro-
credentials is to develop skills for the job market, or what we call reskilling
and upskilling. With the rapid advancements in artificial intelligence and other
fields, it is becoming increasingly difficult for someone with outdated
knowledge to continue in their career. For those who are already in the
workforce, what value do these micro-credentials offeré Perhaps the Ministry
of Labor and Social Security, similar to vocational qualification institutions,
can collaborate with other government agencies for the regulation of
professional qualifications. This is not something that higher education alone
can address.” (P4)

Furthermore, recommendations include identifying internationally recognized accredited
training institutions (f=3), forming university partnerships (f=2), and managing the
process under the coordination of the Council of Higher Education (CoHE), Vocational
Qualifications Authority (VQA), and Ministry of National Education (MoNE) (f=2).

As the sixth sub-theme, participants' views on the importance of micro-credentials have
been examined. The findings are presented in Table 7.

Table 7. Importance of Micro-Credentials

Sub-theme 6 - Importance f
1. Supporting quality and equitable education 7
2. Increasing employment 6
3. Responding to changing learner needs 5
4, Addressing skill gaps due to changing job conditions (upskill and 4
reskill)
5. Supporting innovative pedagogies 4
6. Providing flexibility in learning 3
7. Promoting lifelong learning 3
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8. Increasing the institution's revenue and reputation 2

—_

9. Connecting disciplines

10. Tool for obtaining feedback from the sector 1
11. Supporting professional development and workplace training 1
12. Creating a competitive environment for metropolitan areas 1

When examining Table 7, the most frequently expressed views on the importance of
micro-credentials are "supporting quality and equitable education" (f=7), "increasing
employment" (f=6), and "responding to changing learner needs" (f=5). Other important
aspects include addressing skill gaps due to changing job conditions (f=4), supporting
innovative pedagogies (f=4), providing flexibility in learning (f=3), and promoting
lifelong learning (f=3). Some participant opinions on the topic are as follows:

“University programs may not address sector requirements, so students might
wish to enhance themselves with additional training. Universities need to act
proactively in this regard, bringing it to the forefront and designing relevant
systems. This is crucial for both serving society and improving the
employability of our students. For example, if you have been working as an
accountant for fifteen years and need to learn new software, where will you
gain this competency, or if you need to change professionsé There is an
increasing need for micro-credentials in professional life, both for acquiring
new skills and updating existing ones.” (P3)

"These are not pieces of information that can be obtained simply by reading.
They are very current... and there are no such sources available. However,
when we listen to experts, we save time and learn a lot.” (P9)

Practice of Micro-Credentials

According to the findings obtained in the study, the second main theme was determined
to consist of the participants' views on their practices of micro-credential. In this context,
the seventh sub-theme explores the participants' experiences with micro-credentials. The
findings are presented in Table 8.

Table 8. Experiences of Facultys with Micro-Credentials
Sub-theme 7 - Experience f

1. Participation as a student in MOOCs

2. No experience

w O

3. MOOC design / instructing

192



ONLINE ///
Journal of Qualitative Research in Education

Egitimde Nitel Arastirmalar Dergisi

According to Table 8, most participants have engaged with MOOC:s as students (f=6),
while fewer have been involved in MOOC design or instructing (f=3). There are also
participants who reported having no experience with micro-credentials (f=4). Some
participant views on the topic are as follows:

“l took a course from something called Istanbul Academy. It was quite
rigorous, with exams and live classes that | could attend, and if | missed them,

| could watch the recordings. There were exams for certification. There is also
Khan Academy.” (P2)

“We conducted a project with the British Council to shift faculty members'
perspectives towards student-centered learning. The goals were developed by
the Turkish Higher Education Quality Council (THEQC). | was part of the
design team. We designed an advanced teaching package for this purpose.

It was a program spread over about 45 hours, including 16 hours face-to-
face.” (P8)

“Qur university has a Lifelong Learning Center. Last semester, we launched a
Certificate Program for Sustainable Development Goals related to Climate
Change. | was involved in both the design and the training process.” (P9)

As the eighth sub-theme, participants' views on the existing institutional infrastructure
and resources that would facilitate the implementation of micro-credentials in higher
education were examined. The findings are presented in Table 9.

Table 9. Existing Infrastructure and Resources of Universities for Implementing Micro-Credentials

Sub-theme 8 - Infrastructure and Resources f

1. Distance education technical infrastructure 4

2. Infrastructure of faculties and institutes (e.g., non-thesis master's programs, open

education, technopolis collaborations) 4
3. Support from senior management 3
4. Expertise of academic staff 3
5. Infrastructure of lifelong learning or continuing education centers 1

According to Table 9, the most frequently mentioned supportive elements in the
implementation of micro-credentials are distance education technical infrastructure
(f=4), infrastructure of faculties and institutes (f=4), support from senior management
(f=3), and expertise of academic staff (f=3). One participant referred to the Lifelong
Learning Center or Continuing Education Center as an infrastructure/resource. A
participant who noted improvements in distance education infrastructure, especially
during the pandemic, expressed their views as follows:
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“Due to both the pandemic and the earthquake, the distance education
infrastructure has been established in all universities, so the same
infrastructure could have been easily provided here as well. Therefore, | don’t
think there will be any problems in conducting the process through distance
education at the university. There is all the necessary infrastructure available,
and we don’t have a serious problem with integrating it into the curriculum."
(P5)

Other participants’ views on the topic are as follows:

"The management's support in this matter is very significant. It's not yet a
process, but management cares, so we're working on it. Research universities
being pioneers in this area is critical." (P1)

"If we were to open an internationally recognized program, we could easily
introduce it to the market using UZEM'’s infrastructure." (P7)

The ninth sub-theme examines the potential problems that might arise during the
implementation of micro-credentials. The findings are presented in Table 10.

Table 10. Problems in the Implementation of Micro-Credentials

Theme 9 - Potential Problems f
1. Council of Higher Education (CoHE) regulations 9
2. Lack of regulatory institutional strategies 9
3. Time constraints 3
4. Faculty issues 2
5. Conceptual confusion
6. Lack of Turkish-language platforms 1
7. Perception as an additional workload 1
8. Costs 1
9. Commercialization 1
10. Creation of inequality in opportunities 1

Examining Table 10, the most frequently mentioned problems are CoHE regulations
(f=9), lack of regulatory institutional strategies (f=9), and time constraints (f=3). A
problem related to CoHE regulations was noted by one participant as follows:

“Unless CoHE makes a change in the main legislation, any action we take
may cause legal problems for us... A regulatory change is needed at the CoHE
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level... You are giving students credits and ultimately a diploma at a point
where the framework is not defined, and the structure is not yet established.
If a legal situation arises that might lead to the cancellation of these credits,
students will suffer the consequences.” (P5)

Under the lack of regulatory institutional strategies, three subcategories were identified:
a) remuneration, b) copyright and monitoring, and ¢) uncertainties in assessment and
recognition. A participant's view on the issue is:

“When this professor publishes these resources as a book and puts it on the
market, they will earn a lot of money. How can we tell a law professor to put
all their lecture notes in open access without any compensation? Fine, let’s
make it open access for our own students, but if external students could buy
it for a fee, and we give this fee to the professor.” (P9)

A participant discussing time constraints mentioned:

“It seems that concerns about academic publishing and lack of time stem from
this. Extra time needs to be allocated for such innovative practices, or time
management needs to be done well. It may be difficult for many academics
to allocate time for this.” (P8)

An example of a participant noting resistance from faculty is:

“Everyone tends to resist new things. No, everyone will take my class; | teach
this course best. There is a perception that no one else can teach this subject.”

(P10)

Under the tenth sub-theme, the views of the participant faculties on the policies and
studies on micro-competencies conducted by the institutions where they work were
examined. The findings are presented in Table 11.

Table 11. Policies and studies conducted by universities on micro-competencies

Sub-theme 10 - Policies and Practices f
1. Preparation at the initial stage 4
2. No activity 4
3. Detailed preparation in terms of regulations and 9

implementation

4. No knowledge 2

Table 11 shows that in the universities where the participants work, either there is general
preparation at the initial stage (f=4) or no work has been done yet (f=4) regarding the
implementation of micro-credentials. A few institutions have reported detailed
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preparation (f=2), while some participants (f=2) have stated that they have no
knowledge of developments in this area. Some participant views on the topic are as
follows:

“When a directive was issued on the recognition of prior learning, micro-

credentials came up, and a directive study on micro-credentials was also
conducted.” (P3)

“We have reached a sustainable cycle regarding this issue. As mentioned,
infrastructure is important. Both the education staff and the competence of
those requesting this training are important. These have been prepared and

are ready in our university, but we have only produced the policy, so to speak.”
(P11)

Sub-theme 11 explores the participants' views on the evaluation of micro-credentials.
The findings are presented in Table 12.

Tablo 12. Evaluation of Micro-Credentials

Sub-theme 11 - Evaluation f

1. Clear and specific evaluation
2. Flexibility in evaluation

3. Competency/skill-based evaluation

w A~ M~ O

4. Process evaluation

According to Table 12, the most frequently emphasized aspects in the evaluation of
micro-credentials are clear and specific evaluation (f=5), competency/skill-based
evaluation (f=4), and flexibility in evaluation (f=4). Additionally, the necessity of process
evaluation (f=3) is another highlighted element. Some participant views on the topic are
as follows:

“We need to see the following in the certificate they receive: How many hours
was it, what were the achievements? What was the exam based on?¢ For
example, in the European Union, they look at this. They categorize the
certificate’s value based on whether the exam was conducted under
supervision, an online exam, or a portfolio-based assessment.” (P3)

“The evaluation should depend on the student, the graduate, and the type of
micro-credential targeted. Not every micro-credential needs an exam. If the
person is enthusiastic about learning and using it in their profession, we
should differentiate whether they will use it professionally. However, for
professional qualifications, which are all exam-based, the certificate must be
validated through an exam to prove the qualification.” (P2)
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“Let’s specialize the tasks to truly understand what the student has gained
and what remains with them. In today’s higher education, we want to focus
on skills. Therefore, we should implement multiple assessments differently.
Measure their participation, how much time they spend, how long they remain
in the system, track their classes, and assess the assignments and reflective
writings periodically.” (P7)

Twelfth and lastly, participants' views on the recognition and validation processes of
micro-competencies were examined. The data obtained are presented in Table 13.

Table 13. Process of recognition and validation of micro-competencies

Sub-theme 12 - Recognition and Validation f
1. Diploma Supplement 6
2. Clarity of recognition and validation criteria 4
3. Linking with prior learning 2
4. Department-level recognition 2

According to Table 13, the most frequently emphasized aspect of the recognition and
validation process for micro-credentials is the use of diploma supplements (f=6).
Ensuring clarity of criteria (f=4), linking with prior learning (f=2), and department-level
recognition (f=2) are also noted. Some participants' views on the topic are as follows:

“A diploma supplement could be used. It should be separate from regular
credits. Existing credits are already insufficient for acquiring competencies.”
(P2)

“I think the recognition should be well-structured. There should be flexibility,
but to prevent misuse, the recognition principles should be well-developed.
With the Bologna Process and the use of ECTS, it should be simple to calculate
the ECTS credits for these courses based on workload. The workload should
be clear in advance.” (P4)

“If we convert equivalent competencies to the recognition of prior learning, it
seems like an effortless solution. It seems much more logical to integrate it
into the micro-credentialing framework.” (P7)
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Conclusion and Discussion

In this study, which investigated the opinions and expectations of faculty members
regarding the integration of micro-credentials into higher education, interviews were
conducted with 12 faculty members. It was found that almost all the interviewees have
a positive perspective on the implementation of micro-credentials.

According to the research findings, there is no consensus among participants regarding
the terminology of the concept. The term “micro-credentials” (EU, 2020) has been
translated into Turkish as “mikro-yeterlilik,” but it is believed that this term does not fully
capture the concept. Many participants expressed that "micro-credits" might be a more
suitable term. Additionally, some participants highlighted that this term is either not used
or not well-known in institutions. In the national literature, Kozanoglu (2021) used the
term “micro-certificates,” while Kir and Bozkurt (2022) used “micro-credit.” The
Vocational Qualifications Authority (VQA) has adopted the term “mikro-yeterlilik.”
Therefore, it can be argued that micro-credentials are not yet sufficiently conceptualized
at the higher education level in Turkey.

The study found that most participants provided mid-level definitions of the concept,
encompassing only certain aspects of it. Notably, participants who provided
comprehensive and clear definitions of micro-credentials were those who had conducted
academic work on the topic. Commonly emphasized components in participants’
definitions of micro-credentials include connection with traditional programs, focus on
skills or competencies, and methods of assessment. Other components mentioned
include short duration, alignment with the workplace and employers, flexibility, quality,
accreditation, and internationalization. These components resemble the definitions in
reports outlining the fundamental features of micro-credentials (Bigelow et al., 2022;
EU, 2020; Oliver, 2022). However, components such as short duration and alignment
with the workplace and employers were mentioned by fewer participants.

Another finding of the research is that participants compared micro-credentials to
various applications both within and outside universities. For example, courses offered
by Lifelong Learning Centers or Continuing Education Centers within universities,
vocational internships at the undergraduate level, and courses developed through
university partnerships were likened to micro-credentials. Similarly, training or courses
provided by the public or private sectors for specific purposes were also compared to
micro-credentials. Participants related the characteristics of these trainings or courses,
such as being created for specific needs and being short-term, including assessment
and certification, to micro-credentials.

According to the research, participants proposed different models for the institutional
implementation of micro-credentials. Most participants suggested that external
stakeholders, such as MOOC providers or public institutions, should be the providers of
micro-credentials, while universities should be responsible for recognition processes. In
other words, they proposed that the development and distribution of micro-credentials
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be handled by external stakeholders. On the other hand, some participants suggested
models where sector-university collaborations and universities play roles in both
provision and recognition. University partnerships were mentioned by very few
participants. The general situation of micro-credential implementation reveals that two
models are more common. The first model involves the development of micro-
credentials in collaboration with MOOC providers, with MOOC providers handling
distribution and universities being responsible for recognition processes. The second
model involves universities creating, offering, and recognizing micro-credentials either
independently or through partnerships. The second model is more commonly applied in
countries such as the US, Canada, and Australia, while the first model is more prevalent
in Europe. Since developing micro-credentials is a time-consuming process requiring
infrastructure, the implementation of micro-credentials in higher education in Turkey
may particularly begin through collaborations with MOOC providers during the initial
stages.

Another significant finding from the study is that participants considered micro-
credentials important due to their potential to support quality and equitable education,
increase employability, and address changing learner needs. Other benefits mentioned
include supporting innovative pedagogies, providing flexibility in learning, promoting
lifelong learning, and closing skills gaps due to changing job conditions. Participants'
views on the importance of micro-credentials align with studies highlighting these
aspects (Che Ahmat et al., 2022; EU, 2020; McGreal et al., 2022; Msweli et al., 2022;
Oliver, 2022). However, factors such as developing 21st-century skills and reducing
educational costs, which are highlighted in the literature, were not mentioned in this
study.

The study revealed that most participants have limited experience with micro-credentials.
Some participants reported participating in MOOC courses as students, while others
mentioned their involvement in design and teaching processes. However, there were no
reports of taking micro-credential courses or being involved in their design. The faculty
members participating in this study are those who attended VQA’s workshop, indicating
a certain level of awareness about micro-credentials and being among decision-makers
at their universities. Although they reported developing some level of awareness after
the workshop, it can be suggested that they have not yet been actively involved in the
design and implementation processes of micro-credential courses. This may be due to
the absence of concrete steps for implementing micro-credentials at the CoHE level and
the unclear roadmap for micro-credentials in Turkey. In such uncertainty, faculty
members may be reluctant to dedicate time and effort to micro-credentials.

According to the participants, facilitators for implementing micro-credentials in higher
education include distance education infrastructure, support from top management,
faculty expertise, and program infrastructure in faculties and institutes. It is known that
universities' distance education infrastructure has significantly developed during the
pandemic. However, the adequacy of existing distance education infrastructures for
designing, distributing, and recognizing micro-credentials is unknown. It is
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recommended to conduct studies in this regard. Additionally, faculty expertise,
motivation, and management support are crucial in creating micro-credential content.
Establishing a team or unit to manage the process of designing micro-credentials at the
university level, making decisions based on the expertise of instructional designers, and
developing institutional policies are also critical.

Another important finding of the study is that participants identified CoHE regulations
and the lack of regulatory institutional strategies as the most likely problems in the
implementation of micro-credentials. Indeed, a letter sent by CoHE to universities halted
existing work on micro-credentials, stating that work could resume after the
establishment of a framework by CoHE. CoHE plays a decisive role in higher education
policies and structures in Turkey, and changes can be made within the limits allowed by
regulations. Accordingly, the structure and decisions made by CoHE regarding the
implementation of micro-credentials in universities will also be crucial. Similarly, since
the extent of flexibility granted to universities is unknown, regulatory institutional
strategies are expected to be somewhat dependent on CoHE regulations. In countries
like Europe and the US, where micro-credentials are widely used, regulatory issues have
largely been overcome. Other problems in the implementation process of micro-
credentials include faculty resistance, lack of time, cost, and commercialization of
universities. Similar problems are also discussed in literature (Clausen, 2022; Kozanoglu,
2021; Murgatroyd, 2022; Stefaniak & Carey, 2019). It is particularly important to
address faculty resistance and raise awareness about the potential of micro-credentials.

Regarding the policies and practices related to micro-credentials in institutions, it was
observed that generally, either preparation is in the initial stages, or no work has yet
been done. According to the findings, only a few institutions have made detailed
preparations for the implementation of micro-credentials. Another important finding is
that faculty members do not have detailed information about this topic.

In the process of evaluating micro-credentials, which is also a significant topic in
literature, the most emphasized view is the need for clear and transparent evaluation.
The necessity of competency/skill-based assessment was also highlighted by the
participants. Flexible assessment and process-oriented evaluation were other views
reached. Similar views on evaluation, which is one of the most critical aspects of micro-
credentials, are also highlighted in the literature (Murgatroyd, 2022; Olcott, 2021;
Ralston, 2021; Thi Ngoc Ha et al., 2022).

Another finding directly related to institutional structuring and policies is the process of
recognition and validation of micro-credentials. The necessity of using diploma
supplements and linking with prior learning was emphasized. Additionally, ensuring the
clarity of criteria was highlighted as important in the evaluation process and in this theme.
The necessity of recognition at the departmental level, related to institutional structuring,
was also mentioned by the participants. Recognition is one of the most debated topics
regarding micro-credentials. Although efforts are being made to create policies and
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standards, uncertainties regarding recognition, especially in extracurricular areas,
continue.

This study provides significant contributions to the national literature by deeply
presenting the views of key faculty members in different institutions on various aspects
of micro-credentials, from definition to recognition, which have not yet been integrated
into higher education in Turkey but are planned. The study has some limitations. Firstly,
participation in the research was based on voluntary willingness, and interviews were
conducted with faculty members willing to participate. The study can be repeated with
more participants from different regions of the country. Secondly, data was collected
only through interviews in this study. Data could also be collected through surveys and
examination of reports to present more comprehensive results on the topic. Thirdly, data
collection from other key stakeholders in higher education, such as students and
administrators, could provide a broader perspective on the integration of micro-
credentials into higher education.
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Genisletilmis Torkge Ozet

Son yillarda oldukga 8nem kazanan bir kavram olan mikro-yeterlilikler, talep edilen bilgi
birikimi, beceri ve deneyimi saglamak Uzere tasarlanmis kisa ve odakh kredilerdir.
Biriktirilen mikro-yeterlilikler ayrica bir sertifika ya da dereceye giden bir yol saglayabilir.
Mikro-yeterlilikler, yUksekdgretimde 6grenme ve 6gretimin gelecedi Gzerinde énemli bir
etkiye sahip olacak teknoloji ve uygulamalar arasinda yer almaktadir (Pelletier vd.,
2023). Uluslararasi dizeyde benimsenen farkli yaklagim ve uygulamalar nedeniyle
mikro-yeterlilikler farkli Glkelerde ve farklh saglayicilar tarafindan cesitli sekillerde
tanimlanmis ve etiketlenmistir (Resei, Friedl, Staubitz ve Rohloff, 2019). Ornegin, mikro-
yeterlilik yerine dijital vyeterlilik, alternatif yeterlilik, dijital rozet, mikro-derece ve
nanoderece gibi terimlerin esanlamli olarak kullanildigr gértlmektedir.  Ayrica,
olusturulan birkag saatlik ¢cok kisa derslerin, mevcut diploma veya derece derslerinden
bazilarini biraraya getirerek olusturulan kimelerin ve yeterliliklerden bagimsiz olarak
sadece bilgi ve anlayis gelistirmeye odaklanan derslerin mikro-yeterlilik olarak
sunulmasi, ortaya ¢ikan manzarayr oldukga karmagik ve daginik hale getirmistir
(Cedefop, 2022; Oliver, 2021). Bu nedenle, mikro-yeterliliklere yénelik ortak bir anlayisi
tesvik etmek ve kullanimina iligkin farkindaligr artirmak Uzere calismalar yapilmasina
ihtiyag duyulmustur.

DiUnya capinda Universiteler arasinda mikro-yeterliliklerin uygulanmasina yénelik artan
ilgi ve cabalar séz konusu olsa da yUksekégretime mikro-yeterliliklerin entegrasyonu
konusunda henlz baslangic asamasinda  bulunulmaktadir.  Mikro-yeterliliklerin
yUksekoégretime  entegrasyonunun  éninde  mikro-yeterliliklerin -~ tasarlanmasi,
uygulanmasi ve taninmasina iligkin politika ve dizenlemelerin eksikligi, paydaslarin
mikro-yeterliliklerle ilgili dUsuk farkindaliklari, yetersiz teknik altyapr ve &gretim
elemanlarinin dijital yeterliklerinin olmamasi vb. engeller bulunmaktadir (Clausen,
2022; Stefaniak ve Carey, 2019). Universite ve endUstri liderlerinin katildigi yakin tarihli
bir uluslararasi arastirmanin sonuglari, mikro-yeterlilikler ile ilgili olarak Gzerinde
anlagsmaya varilmig standartlar ve kalite givencesi konusunda eksiklikler oldugunu ve
bu nedenle mikro-yeterliliklerin henUz genis capta kabul gérmedigini ortaya
koymaktadir (Holon 1Q, 2021). Bu noktada, mikro-yeterliliklerin kurumun vizyonuna
basarili bicimde entegre edilmesi, yuksekdgretim liderlerinin tom kilit paydaslara mikro-
yeterliliklerin &nem ve degerini net olarak anlatmasi ve olasi potansiyelleri konusunda
ikna edici planlari sunmasi gerekmektedir (Olcott, 2021).

Bu calismanin amaci, yiksekégretimde égrenme ve 6gretmenin gelecedi Uzerinde
énemli bir etkiye sahip olacagina inanilan mikro-yeterliliklerle ilgili olarak &gretim
elemanlarinin géris ve beklentilerini incelemektir.

Arastirmada  nitel aragtirma  ydntemlerinden fenomenolojik yaklagim izlenmistir
(Creswell,2017). Bu kapsamda aragtirmada 6lcit 6rnekleme tekinigi ile belirlenen
2023-2024 dgretim yilh giz déneminde Ankara’da Mesleki Yeterlilik Kurumu tarafindan
diUzenlenen “Mikro-yeterlilik Caligtayina” katihm gésteren 12 &gretim elemani ile
goérusmeler yapilmigtir. Bu calistaya cagrlan katilimcilar kendi Gniversitelerinde mikro-
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yeterliliklerin kurumsal dUzeyde entegrasyonu Uzerine ¢alisan kilit 6gretim elemanlarndir.
Arastirmada 8gretim elemanlarinin mikro-yeterliliklere iliskin algilari ve deneyimlerini
derinlemesine inceleyebilmek amaciyla arastirmacilar tarafindan gelistirilen ve agik uglu
sorulardan olusan yari yapilandirilmig gérigsme formundan yararlanilmighir. Elde edilen
verilerin analizi sonucunda konuya iliskin 2 ana tema altinda 12 alt-tema
olusturulmustur. Her bir tema alt temalari cercevesinde incelenerek frekanslari ve
dogrudan alintilari ile birlikte bulgular baghigr altinda detayli sekilde sunulmustur.

Aragtirma sonucunda mikro-yeterlilik kavramin isimlendirmesi konusunda katilimcilar
arasinda bir fikir birligi bulunmamaktadir. Bu dogrultuda, mikro-yeterliliklerin Glkemizde
yUksekégretim  diUzeyinde henUz yeterince kavramsallagsmadigr ileri  sUrUlebilir.
Calismada, kavramin tanimlanmasi konusunda katilimeilarin cogunun kavramin sadece
belirli 6zelliklerini iceren orta dizey tanim sunduklari belirlenmistir. Katilimcilarin mikro-
yeterlilik tanimlarinda en sik vurguladiklar bilegenler geleneksel programlarla baglanti,
beceri ya da yeterlik odagi ve degerlendirme seklindedir. Bunlarin yaninda, kisa sire,
isyeri ve isverenle uygunluk, esneklik, kalite ve akreditasyon ve uluslararasilik gibi
bilesenler de ifade edilmistir.

Katihmcilarin - mikro-yeterlilikleri  Universite ici ve digindaki farkh uygulamalara
benzetmekle beraber, mikro-yeterliliklerin kurumsal dizeyde yapilanmasina yénelik
kathma goérusleri farkli modeller ortaya koymaktadir. Katilimcalarin cogu MOOC
saglayicilar ya da kamu kurumlari gibi dis paydaglarin mikro-yeterlilik saglayici iken
Universitelerin taninma sireclerinden sorumlu olmasi gerektigini belirtmislerdir.

Arastirmadan elde edilen bir baska sonuca goére, katilimcilar mikro-yeterlilikleri 6zellikle
kaliteli ve esit egitimi destekleme, istihdami artirma ve degisen égrenen ihtiyaclarina
cevap verme potansiyellerinden dolayr énemli bulmuslardir. Ancak bunun yaninda
katthmaillarin = ¢cogunun  mikro-yeterliliklere iliskin  deneyimlerinin  sinirli oldugu
belirlenmistir.

Arastirmada katilimalara gére, uzaktan egitim altyapisi, Ust yonetim destegi, 6gretim
elemani uzmanh@ ile fakilte ve enstitGlerin program altyapilari mikro-yeterliliklerin
yUksekogretimde yuygulanmasini  kolaylastiracak  olanaklardir.  Bunun  yaninda
katilimalar, mikro-yeterliliklerin uygulanmasi sirecinde en fazla karsilagilabilecek
problemlerin  Yoksek Ogretim Kurulu (YOK) mevzuah ve dizenleyici kurumsal
stratejilerin eksikligi oldugunu ifade etmislerdir. Nitekim, YOK tarafindan tniversitelere
gonderilen bir yazi ile mikro-yeterliliklere iliskin yapilan mevcut caligmalarin
durdurulmasi bildirilmis ve YOK tarafindan olusturulacak bir cat sonrasinda calismalara
devam edilebilecegi belirtilmistir.

Mikro-yeterliliklerin uygulanmasina iliskin kurumlarda yUritilen politika ve ¢aligmalara
yonelik katiimaillarin gérusgleri incelendiginde genel olarak ya baslangic asamasinda
hazirlik yapildigi ya da heniz calisma yapilmadigr gértlmektedir. Elde edilen bulgulara
goére heniz mikro-yeterliliklerin uygulanmasina yonelik olarak az sayida kurumun
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detayli hazirlik yapmig oldugu sdylenebilir. Yine 6gretim elemanlarinin bu konuya iligkin
detayli bilgiye sahip olmamalari da 6nemli bir bulgu olarak kargimiza gikmaktadir.

Alan yazinda da énemli bir yer kaplayan mikro-yeterliliklerin degerlendirilmesi surecine
iligkin en ¢cok vurgulanan gorus agik ve net degerlendirme yapilmasidir. Yeterlilik/beceri
odakh degerlendirmenin gerekliligi de katihmailar tarafindan vurgulanmighir. Esnek
degerlendirme ve sire¢ odakli degerlendirme ise diger ulasilan gérugler arasindadir.

Mikro-yeterliklere iliskin kurumsal yapilanma ve hazirlanan politikalarla da dogrudan
iligkili olan bir diger bulgu mikro-yeterliliklerin taninmasi ve dogrulanmasi strecine
iligkindir. Konuya iligkin olarak diploma eki kullanimi ve &nceki &grenmelerle
iliskilendirme yapilmasi gerekliligi vurgulanmigtir. Bunun yaninda élcutlerin netliginin
saglanmasi da degerlendirme sirecinde vurgulandigi gibi bu tema altinda da
vurgulanmigtir.

Bu calisma henltz Ulkemizde yUksekdégretime entegre edilmemis ancak planlamasi
yapilan mikro-yeterliliklerin tanimlanmasindan taninmasina kadar farkli boyutlari
hakkinda farkl kurumlardaki kilit 6gretim elemanlar gérislerini derinlemesine ortaya
koymasi agisindan  6zellikle ulusal alanyazina  énemli  katkilar  saglamaktadir.
Calismanin bazi sinirhliklari bulunmaktadir. Oncelikle, arastrmaya katilim génollik
esasina dayanmistir ve ¢alismaya kahlim géstermeye istekli 6gretim elemanlari ile
gdriosme yapilabilmistir. Ulkenin farkl kesimlerinden daha fazla katilimayla gérismeler
yapilarak calisma tekrarlanabilir. ikincisi, bu calisma kapsaminda sadece gérisme
yoluyla veri toplanmistir. Anket ve raporlarin incelenmesi yollariyla da veri toplanip
konuya iliskin daha bitincil sonuclar ortaya konulabilir. Uciincisu, yoksekégretimdeki
diger kilit paydaslar olan égrenciler ve yéneticilerden veri toplanip mikro-yeterliliklerin
yUksekégretime entegrasyonu daha genis bir perspektiften incelenebilir.

Ethics Committee Approval: The ethics committee approval for this study/reserach was
obtained from Hacettepe University Social and Human Sciences Research Ethics
Committee with the decision dated 10.11.2023 and numbered E-66777842-300-
00003226032

Informed Consent: Informed consent was obtained from the participants.
Peer Review: Externally peer-reviewed

Authors' Contribution: The authors contributed equally to this study.
Conflict of Interests: The authors have no conflict of interest to disclose.

Financial Disclosure: The authors declared that this research received no financial
support.

206



Journal of Qualitative Research in Education
Egitimde Nitel Arastirmalar Dergisi

LIN

E

o )/

Author

Yasemin Demiraslan Cevik

ipek Derman

Aydin Ulucan

Contact

Hacettepe University, Faculty of Education, Turkiye
E-mail: yasemind@hacettepe.edu.ir

Hacettepe University, Faculty of Education, Turkiye

Hacettepe University, Faculty of Economics and
Administrative Sciences, Turkiye

207



	‎E:\2024\ENAD DERGİ\40. SAYI\ENAD_40.SAYI-PDF\0) JENERİK_40..pdf‎
	‎E:\2024\ENAD DERGİ\40. SAYI\ENAD_40.SAYI-PDF\manuscript_1918.pdf‎
	‎E:\2024\ENAD DERGİ\40. SAYI\ENAD_40.SAYI-PDF\manuscript_1932.pdf‎
	‎E:\2024\ENAD DERGİ\40. SAYI\ENAD_40.SAYI-PDF\manuscript_1965.pdf‎
	‎E:\2024\ENAD DERGİ\40. SAYI\ENAD_40.SAYI-PDF\manuscript_1966.pdf‎
	‎E:\2024\ENAD DERGİ\40. SAYI\ENAD_40.SAYI-PDF\manuscript_1969.pdf‎
	‎E:\2024\ENAD DERGİ\40. SAYI\ENAD_40.SAYI-PDF\manuscript_1996.pdf‎
	‎E:\2024\ENAD DERGİ\40. SAYI\ENAD_40.SAYI-PDF\manuscript_2010.pdf‎

