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Message from the Editor-in-Chief

Dear Colleagues,

Welcome to TOJET

TOJET extends a warm welcome to all our readers.

Today, technology is advancing rapidly across the globe, significantly impacting many aspects of our lives.
Technological advancements, both in hardware and software, create important interactions between society,
culture, organizations, machines, technical processes, and phenomena. Educators must understand these
connections as technology directly affects teaching and learning processes. Consequently, educators increasingly
integrate technology into all aspects of their professional lives, including curriculum development, classroom
instruction, and student assessments. For this process to progress efficiently, educators need to be informed
about the cultural and cognitive dimensions of technology and technical knowledge, as well as evaluate its
contributions and limitations to education and human development.

The Concept of Technology:

When people think of "technology,” they often envision machines, electronic devices, scientific tools, or
industrial systems. However, formal sources (such as collegiate dictionaries) suggest that the concept of
technology has a broader meaning. Technology is defined as the "practical application of knowledge” or the
"method of accomplishing a task using technical processes, methods, or knowledge.” In this context, technology
emerges as a tool that enables humans to apply their knowledge and skills to solve problems and enhance their
quality of life.

Definition of Technology:
1. The practical application of knowledge, particularly within a specific field.
2. The method or process of accomplishing a task through technical means, expertise, or procedures.
3. The specialized aspects inherent to a particular area (such as educational technology).

The use of technology is not limited to machines (e.g., computer hardware) and tools. It also encompasses
structured relationships between individuals, machines, and the environment. Therefore, technology is more than
just tools and equipment; it reflects the complex interplay of human cognition, sociocultural environments, and
technological artifacts. Moving beyond superficial understandings of technology requires a deep exploration of
human cognitive processes, social contexts, and interactions with technology.

Educational Technology and Its Importance:

Educational technology refers to the integration of technological tools and innovations into educational
processes. This field includes various innovations such as digital platforms, Al-assisted learning tools, online
course materials, virtual classrooms, and augmented reality to enhance the learning experience for teachers and
students. The primary goal of educational technology is to make learning more accessible, effective, and
engaging.

Advantages of Educational Technology:
e Personalized Learning: Technology provides content that aligns with students' individual learning
paces and styles.
e Flexibility in Time and Space: Online learning tools enable education independent of location.
e Interactive and Engaging Learning: Virtual classrooms and digital platforms foster greater
interaction among students.
e Resource Diversity: Digital libraries, video lectures, and simulations offer students a wealth of
resources.
Challenges in Educational Technology:
e Access and Digital Divide: Not all students may have equal access to technology.
e Teacher Competency: Educators must adapt to new technologies and use these tools effectively.
e Technological Dependency: Over-reliance on technology in education may negatively impact students'
social skills and creative thinking abilities.

TOJET and Educational Technology:

TOJET plays a significant role in disseminating new advancements in educational technology on a global scale,
contributing to educators and researchers. These contributions foster innovation in the field of education and
support technological transformation.
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As an editor, I am always honored by TOJET’s valuable contributions to the field of educational technology.

TOJET, in collaboration with international universities, will host the IETC 2025 Conference (www.iet-
c.net) in Rabat, Morocco between July 10-11, 2025

Call for Papers:

TOJET welcomes academic studies in the field of educational technology. Submitted articles may address topics
such as the use of technology in classrooms, the impact of technology on learning, and the perspectives of
students, teachers, administrators, and the community on educational technology. Such studies will enhance the
quality of theoretical and practical approaches in educational technology.

Article Submission Criteria:
e  Submitted articles must be original, unpublished, and not under consideration by another publication.
e Articles may cover a wide range of topics, including assessment, attitudes and beliefs, curriculum
design, equity, applied research, learning theories, sociocultural issues, and educational practices for
special populations.

January 01, 2025

Editors,

Prof. Dr. Aytekin ISMAN
Sakarya University

Prof. Dr. Jerry WILLIS
Louisiana State University
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ABSTRACT

Research has indicated that the ever-changing emerging technologies have different impacts on music education
from many perspectives such as; music pedagogy, instruction methods, evaluation approaches. For almost 30 years
the online learning and education platforms based on Atrtificial Intelligence (Al) provides both teachers and
students with rich personal teaching/learning environments, methods, educational tools and improve the efficiency
of music education. Although there has been extensive publication in the field of Al in education and Al in the
music industry, it has been observed that publications on Al in music education have gained momentum since
2019. This situation is the most important motivation for conducting this research.

In this research, a bibliographic study was conducted through the document review method. Data were obtained
by scanning published scholar books/book chapters (n=1), articles (n=58) and conference papers (n=19) in selected
online databases and, were grouped and presented according to certain criteria. Studies between 2019-2023 that
included the terms "music education/teaching/learning” and "Atrtificial Intelligence (Al)" together in their titles
and abstracts (including keywords) both in English and Turkish were scanned. It was determined that 18 of the 58
articles examined were retracked and, most of the publications did not contain information about the research
design and method. Also it is found out that; most of the research focus on theoretical subjects such as; musical
analysis, composition, algorithmic systems, and a few on instrumental-mostly piano or vocal pedagogy. It has been
observed that studies on music education applications with AL are insufficient.

The importance and use of Al is increasing day by day, and research will continue to be conducted as long as this
issue is on the agenda. The main aim of this research is to provide a resource for experts and academics studying
in the field and shed light on future scientific studies on music education and Al. The scanning process in this
study is limited, therefore, in future research, it may be recommended to examine publications in different
languages and scientific theses in larger databases, within the framework of different criteria.

Keywords: Music education, Teaching Music, Artificial Intelligence, Al, Bibliography.

INTRODUCTION

Researchers have indicated that the ever-changing emerging technologies have different impacts on music
education from many perspectives such as; music pedagogy, instruction methods, evaluation approaches (Liu et
al., 2023; Liu et al., 2021). For almost 30 years the online learning and education platforms based on artificial
intelligence (Al), which is in fact coined in 1955 by John McCarthy (Zuli¢, 2019; Arici, 2023) provides both
teachers and students with rich personal teaching/learning environments, methods, educational tools and improve
the efficiency of music education. It is quite clear that we have moved from the digital age to the age of Al.

Al, an emerging discipline based on computer science and integrated by computers, psychology, philosophy and
other disciplines, is a new technical science that studies and develops theories, methods, techniques and application
systems that simulate, and extend and expand human intelligence. (Zhang, 2023). It mainly uses computer-related
technologies that can interact with human activities to imitate human thinking and some intelligent behaviors, such
as search, reasoning, memory, speech recognition, knowledge expression, and processing of information, so that
it can behave like humans, as well as advanced intelligence and thinking to achieve higher-level computer
applications. It is an extension of human’s existing ability and has high intelligent technology beyond the scope of
manpower (Jiang, 2021, Dai, 2023, Manman, 2021). As for Yau and Qian (2024) Al algorithms can analyze
learners' performance data and provide personalized learning paths based on their strengths, weaknesses and
learning preferences. Artificial intelligence-powered chatbots and virtual assistants can provide instant support to
learners, answering questions and guiding them through course material (p.811).

The integration of Al into music education is started with musical instruments, software, smart classrooms, and
teaching/learning online/mobile applications. Due to the combination and development of music education, Al
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technology has become the future trend of music education, exerting a huge influence on traditional teaching
concepts and methods and forming a diversified and multi-level development direction (Yu et al., 2023). The
implementation of Al in music education has enhanced the level of the music instruction and enlarged the music
teaching model as mentioned in several resources (Zhang, 2023, Ma, 2021, Yang, 2021, Jiang, 2021, Liu, 2022,
etc.). Combined with learning analytics, Al can indeed be harnessed to create powerful personalised tutoring tools,
especially when selfregulated learning is desired (Chong, 2019). In this evolving paradigm, traditional music
education methods are enhanced and enriched through the integration of data-driven technologies and tools.
Through the collection and analysis of data, educators gain valuable insights into student progress, preferences,
and needs, allowing for personalized instruction and curriculum adaptation (Bresler, 2021). Teachers can also fully
integrate network resources to innovate their own courses, and with the help of new ideas, they can bring better
help to students. Students can combine the complex network information to find useful content for themselves,
and with the contribution of new technologies, they can create a new learning model to improve their professional
quality and comprehensive ability (Jiang, 2021). AI supported tools, “deep learning models/algorithms” as
mentioned in Zhang (2023), provide highly personalized feedback and guidance to individual students; making
real-time assessments on musical performances, enabling students to explore composition and different musical
styles and structures, fostering their creative abilities.

However, as Al becomes widespread - especially in the field of education — and Al-based methods have many
advantages such as the ability to teach theoretical foundations of music teaching, it also brings some issues of
concern. The use of Al in education has both positive and negative effects on both students' learning and teacher
teaching. This is also mentioned in some studies whose full text is available. (Zheng & Dai, 2022). Zhang (2023)
states that, most music teachers have limited computer technology, so it is difficult to combine the current teaching
content with Al technology. On the other hand, it requires interactive electronic devices in music classrooms, and
it is also difficult to achieve the popularization of these educational technology. Most teachers believe that the
application of technology in the classroom will distract students in the classroom, and will also increase the burden
of teaching content, indirectly causing students to be difficult to adapt, reducing learning efficiency and further
hindering the progress of teaching. Han et al. (2023) present the restrictions and drawbacks as follows; lack of
human interaction, strict restrictions on creativity and expression, cultural and historical context, technical
dependencies and accessibility, ethical issues, and overreliance on technology. For Yang (2021) most music
teachers still unaware of this new intelligent musical instrument, or even just that it would play a significant role
in the future development of music education. He draws attention to another topic that future Al may be able to
effectively comprehend a music teacher’s speech and emotion, as well as follow the music teacher’s humanized
teaching technique. He adds that because of the constraints of music education’s uniqueness Al’s potential
application in music education may have several limitations when it comes to emotional aspects of music teaching,
such as music emotion, music content expression, and tone. Botella (2023) says that “certain elements are inherent
to music learning and performing, including human expression and communication... the practices that Al
promotes should always consider the intra and interpersonal aspects of music learning” and finally Wei et. Al,
(2022) summarize the argument as follows: “intelligent tutoring solutions are insufficient to teach an open-ended
subject” (p.3).

In the literature review on the relationship between music and Al, it was determined that publications related to
the music industry, production and publishing processes and the impact of Al technologies on these processes
(music production/composition, music composition/editing, music recording-editing/mixing/mastering, music
printing etc.) have increased since 1992. An anthology written by a team of experts in the field is one of the first
publications. 26 contributions in the book (chapters drawn from two international workshops held in 1988 and
1989) explore the intersection of music and Al on a base of musical composition, analysis, performance, perception
and learning and tutoring (Balaban & Ebcioglu, 1992). There are many books and publications with similar content
published in the literature on music and Al. For instance “Handbook of Artificial Intelligence for Music -
Foundations, Advanced Approaches, and Developments for Creativity” edited by Eduardo Reck Mirada is one of
them. This book presents comprehensive coverage of the latest advances in research into enabling machines to
listen to and compose new music including the development of interactive musical robots and emerging new
approaches to Al-based musical creativity, brain—computer music interfaces, bio-processors and quantum
computing and subjects around music industry, from management systems for recording studios to
recommendation systems for online commercialization of music through the Internet (Miranda, 2021).

During the research, a book entitled "Music Education: An Artificial Intelligence Approach™ published in 1994 by
Smith at al. (Eds.). consisting of papers originated from the proceedings of a workshop held as part of a conference
on Al was encountered. Although the title and foreword of the book indicate the relationship between music
education and Al, it has been observed that the titles and contents of the 10 chapters in the book do not coincide
with the publication. In an article Holland (2000) reviewed critically some of the principal problems and
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possibilities of a variety of AI-ED approaches including; Intelligent Tutoring Systems for Music; Music Logo
Systems; Cognitive Support Frameworks. This paper also published as a book chapter in 2013.

Although there has been extensive publication in the field of Al in education and Al in the music industry, it has
been observed that publications on Al in music education have gained momentum since 2019. This situation is the
most important motivation for conducting this research. As Yilmaz (2021) stated; whether science is considered a
cumulative or punctuated process, previous research is of great importance in the production of scientific
knowledge. In this sense, monitoring, evaluating, and reproducing previous research, even if not exactly the same,
has an important function in terms of the scientific research process (p.1458). With a bibliographical literature
review on AL in music education, the main aim of this research is to provide a resource for experts and academics
studying in the field and shed light on future scientific studies on music education and Al. For this purpose, the
research will seek answers to the following questions:

1. What is the distribution of publications by years?

2. What is the distribution of nationalities of the authors of the publications?

3. What are the keywords used in the publications?

4. What are the subject areas of the publications?

5. What is the distribution of research methods used in publications?

6. What is the distribution of research designs used in publications?

7. What is the distribution of the study groups in the publications?
METHODOLOGY

In this research, a bibliographical study was conducted through the document review method. Document review
method, one of the qualitative research methods, is the process of analyzing and collecting data by examining a
real-life case and written documents containing information about that case (Yildirim and Simsek, 2008; Karatas,
2017). Ocafia-Fernandez and Fuster-Guillén (2021) define bibliographic review article as; A methodology of
observational research, retrospective, systematica, oriented to the selection, analysis, interpretation and discussion
of theoretical positions, results and conclusions embodied in scientific articles disclosed in recent years on a topic
of choice in order to obtain relevant information that contributes to the solution of problems (p.1). This study is
not a biometric study since the citation statistics of the publications or the biometric information of the journals
are not included. Therefore, this is a systematic review based on a bibliographic study. Considering the
classification made by Ergan while defining "bibliography"; This work is a "completed™ bibliyography according
to its duration (created from materials published between or by certain dates); a“special” bibliyography according
to its scope (created from materials published on a subject or related subjects); and a chronologically arranged (in
order to the publication dates of the materials) bibliographic study (Ergan 1994: 13).

Data selection

The data in the research were obtained by scanning published scholar books, book chapters, articles and conference
papers in online databases; Tr-Dizin, Ulakbim Kesif, ERIC, ProQuest, Semantic Scholar, Google Scholar,
Hindawi.com and 10P.org. The studies to be evaluated in the research were selected according to certain criteria.
First of all; Only the studies published between 2019-2023 were examined. Since 2024 is not over yet, publications
from this year are not included in the study. Second; The search includes only publications written in Turkish and
English. Third; Studies that included the terms "music education/teaching/learning” and "Acrtificial Intelligence
(AD" together in their titles and abstracts (including keywords) both in English and Turkish were scanned,;
Publications that contained only the word "music" or "education™ and, were not directly related to music education
were excluded from the research. Fourth; Only publications whose full text or abstract was accessible were
examined.

Data Analyze

In the research, data were grouped and presented in an order according to certain criteria mentioned in the problem
questions. The quantitative data gethered from the publications are presented directly and with frequency (f) and
percentage (%) tables. In the analysis of the data regarding the 3rd and 4th research questions (keywords and
subject area distribution), the content analysis technique was used and, the data were classified under certain
themes, and presented with graphic tables. The Word “Null” was used to express the data that could not be reached.
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FINDINGS
Distribution of Publications by Year

Books

Book Chapters

Papers
Articles
0 2 4 6 8 10 12 14 16 18
Articles Papers Book Chapters Books
m 2023 17 4 0 0
2022 15 3 0 0
2021 5 3 0 0
2020 1 7 1 0
m 2019 2 2 0 0

Graph 1. Distribution of Publications by Year

According to Graph 1, when the distribution of publications between 2019-2023 is examined, it is seen that 32
(80%) of the 40 scientific articles were published in 2022 (n=15) and 2023 (n=17). There are 5 scientific articles
published in 2021, 2 in 2019, and 1 in 2020.

Of the 19 congress papers accessed between 2019-2023, 7 were published in 2020; 4 in 2023; 3 in 2022; 3 in
2021, and 2 in 2019. Apart from 1 Book Chapter published in 2020, it is also seen that no book or book chapter
was written on the subject between 2019-2023.

The distribution of nationalities of the authors of the publications
As seen in Table 1, 1 of the two articles from 2019 is from Singapore and 1 from Canada. It is seen that there was
one publication from Turkiye in 2021 and 2023, and one from Spain in 2022 and 2023. Apart from these, it was
determined that authors from France, Pakistan and Saudi Arabia were included twice each, and authors from India
and Poland were included once each in multi-authored publications from 2022 and 2023. It is seen that 19 authors
in 2022, 14 in 2023, 4 in 2021 and 1 in 2020 were of Chinese origin.

One of the papers written in 2019 was by an Italian author and one by a Chinese author. All 7 papers published in
2020 and 3 papers published in 2021 and 2022 belong to Chinese authors. While 4 out of 4 papers from 2023
include Chinese authors, one publication was found to be a joint publication of China and the United Kingdom. It
was also determined that the only book chapter published in 2020 belonged to a Chinese author. According to this
table; Between 2019-2023, 1 paper in 2019; 1 article, 1 book chapter in 2020 (n=2); 4 articles, 3 papers in 2021
(n=7); 19 articles, 3 papers in 2022 (n=22) and 14 articles, 4 papers in 2023 (n=18), totaling 50 publications belong
to Chinese authors. This result shows that 83% of the 60 publications analyzed in the study are of Chinese origin.

Table 1. The distribution of nationalities of the authors of the publications

Years Countries Article Paper  Book Ch.
Singapore 1
Canada 1
Italy
China

2020 China
China

2021 Turkiye
China
Spain
India

2022 Saudi Arabia
Poland
France

2019

SN ENT T =
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Pakistan
Spain 1
Philippines 1
2023 China 14 4
United Kingtom 1

Keyword analysis

According to Graph 2, in the Technological Words and Terms Category the word “Acrtificial Intelligence” is used
21 times in articles and 17 times in conference papers. “Technology” is used in three forms in articals and used
only in one paper as Al technology. “Vector” is used within 3 terms in articals; “Deep Learning” is used 2 times
and, 22 other words and terms appear only once as follows: “Augmented Reality, Interactive Interfaces, Internet,
Multimodal Network Model, Big Data Analytics, Data Fusion, Digital Learning, Intelligent Learning Systems,
Clustering Algorithm, Resource Awvailability Algorithm, Automatic Music Generation, Co-creation, KNN
Dynamic Expansion Query, Process (AHP), Whale Optimization, Al-based Decision Support Systems,
Applications, Mobile Apps, Messenger, Chatbot, Gesture Interactive Robot, Heterogeneous Online. In papers the
word “Intelligent (I)” is used four times as “I piano, I hearing, I systems, I Tutoring System”. The technology
related words that are used once in papers are follows: Assisted System, Big Data, Cloud Computing, Internet,
Online, Interactive.

The most used keyword related to educational words and terms is "Music Education (ME)", which was used 12
times in articles and nine times in papers. Three of them were used as "Rural ME”, ME Perception" and “Musical
Education” in articles and once as “University ME Model” in a paper. When analyzing the keywords of articles it
is found out thet the word “Teaching” is used five times as “Music Teaching”, “Teaching Mode”, “Teaching
Virtual Reality”, “Network Teaching” and “Vocal Teaching Model” are the other terms containing “Teaching”.
“Education” is used three times; both alone and in “Education Platform”, “Educational Psychology” term forms.
“Training” is used two times as “Skill Training” and “Talent Training” and “Music Learning” used two times.
Other words and terms that are classified as educational words in the field of education and have been used once
in article keywords are as follows: “Curriculum Optimization, Flipped Classroom, Interactive Course, Online
Course, Middle School Music, Literacy, Student Innovation, Student Teacher”. On the other hand when the papers
analysed it was seen that “Education” and “Teaching” are the second most common word in this category (n=6).
The Word “Teaching” doesn’t used alone such as; “Interactive Teaching, Chamber Music Teaching, Music
Assisted Teaching, Teaching Efficiency, Teaching I system, The Quality of Teaching”. “Training” and “Learning
Motivation” are also used once.

Null
Other
Musical -_
Educational
Technological [

0 10 20 30 40 50 60
Technological Educational Musical Other Null
W Book Chapters 3 2
Conference Papers 27 26 9 16 2
M Articals 50 27 12 12 18

W Book Chapters Conference Papers W Articals

Graph 2. Key Word Analysis of the Publications

In the keyword analysis, some words were classified under the "Musical Words and Terms" category. According
to this, in the articles; Word “Performance” used three times; “Composition” is used three times, both alone and
in “Composing Music”and “Assisted Music Composition” term forms. Word “Makam” is used two times as;
“Classical Turkish Music Makams” and “Makam Detection”. It was determined that in four studies conducted in
the field of musical instruments the names of the relevant instruments were given as keywords; “Piano”, “Learning
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To Play The Piano”, “Trumpet Pedagogy” and “Vocal Teaching Model”. As for the conference papers; the word
“Music” is used seven times both alone and in “ Preschool Music”, “Music | System”, “Music Listening
Learning”, “Music Perception” and, “Music Cognition” term forms. “Musical Composition” and ‘“Musicology”
are also appear once.

An unexpected result that was revealed from the analysis was that 18 of the 40 articles and two of the conference
papers did not have keywords added to the abstract section. The fact that this number is quite high is quite thought-
provoking. In this case, the data is entered as "Null". Finally, in the articles 12 and in the papers 16 words and
terms that were used only once could not be classified under any category. These are: Scoping Review, Innovation
Research, Analytic Hierarchy, Classification, Developments, Effect Assessment, Employability Skills, Least
Squares, Personalized Recommendation, Involvement, Human, and, Human—Machine from the articles and,
Comparative Experiment, Application, Optimization Analysis, Practicality, RBF algorithm, System,
TPACK framework, Promotion strategies, Market research, Content Design, Convenience, Dyslexia, Pedagogical
advancements, Emotional interaction, NN and, Limitations from the papers.

Subject Area Analysis

40 38
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B System Design Literature Review

Graph 3. Distribution of the subject area of the artices
*The total value in the table is more than 40 because two or more subject areas is mentioned in some articles.

Through the years of 2019-2023 it is found that the main subject area of the articles is “designing or proposing
algoritmic systems, programs or applications”. Some of those were only evaluated by data analyze (1 in 2021, 3
in 2022 and 5 in 2023); some of them were designed for general music education (4 in 2023 and 2 in 2022); 4 of
them were designed for piano education (3 in 2023 and 1 in 2022); 2 of them were designed for voice education
in 2022. Other subject areas the authors designed programs for and evaluated are follows; A personal tutor to learn
harmonic theory in 2019; a MIR system that determines the makam of the songs in Classical Turkish Music
Education, an emotion algorithm system to analyze and evaluate classroom music teaching behavior, a method for
music teaching evaluation, an Al based Speech Recognition Simulation System in 2022 (n=4); And an interactive
Al- supported platform for teaching country music education in 2023. In an article in 2023 a music-teaching
classroom was constructed with gesture interaction based on RNN, analyzing the EEG signals to detect the
physiological state of autistic children who are receiving different music perception treatment projects (Zhang
atAll, 2023). The other common subject of the articles are “literature review on Al and Al technologies in music
education” (2 in 2019, 1 in 2020, 2 in 2021, 3 in 2022 and 2023).

As in articles, the subject area distribution in papers is divided into two main categories. In 8 papers, studies were
carried out on the construction of Al-supported algorithmic systems and programs. In one paper in 2021, 2022 and
2023, a music teaching system is proposed based on RBF algorithm. In 2 papers in 2022 and 1 paper in 2023,
music teaching models and, in one paper in 2022 an intelligent piano teaching method were constructed and
discussed. In a paper in 2019 the impact of the use of the software CAMA (Computer Added Musical Analysis)
in the dyslexic student's learning process was investigated. In 11 papers, the possible contributions of Al
technologies to music education and their current status were reviewed and discussed. Specifically, in 2023 the
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place and importance of Al in chamber music teaching, and in 2020 in preschool music education and professional
music education were discussed.
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B System Design M Literature Review
Graph 4. Distribution of the subject area of the papers
And finally in the book chapter written in 2020 the impact of a mobile application designed to facilitate the
practising of scales and arpeggios that enables students to record themselves and view their mistakes and prepare
for examinations for five instruments (violin, flute, clarinet, trumpet and saxophone) was investigated.

The Distribution of Research Methods

Table 6. Distribution of the research methods of publications

Articles Papers Book Pub. Total

Research Methodology Chapter

n f (%) n f(%) n f (%) n f (%)
Quantitative Research 22 55 8 42 0 0 30 50
Method
Qualitative Research 10 25 4 21 0 0 14 23
Method
Mixed Research Method 6 15 2 10 1 100 9 15
Unspecified-Null 2 5 5 27 0 0 7 12
Total 40 100 19 100 1 100 60 100

According to table 6, the most widely used research method in the publications is the quantitative research method
(50%) with 22 (55%) articles; 8 papers (%42). This method is followed by the qualitative research method (23%)
with 10 (25%) articles; 4 (21%) papers and the mixed research method (15%) with 6 (15%) articles, 2 papers (3%)
and a book chapter. In 7 publications (12%), the reasearch method used was not stated but according to the text
they were examined that the studies were conducted with a qualitative methodology.

The Distribution of Research Designs/Models

Table 7. Distribution of the research designs/models of publications

Avrticles Papers Book Pub. Total*
Research Chapter
Design/Model n [f(%) [n [f(%) [n [f(%) [n |f(%)
Descriptive Model 10 |50 9 45 1 5 20 | 100
Experimental Model | 13 81 3 19 0 0 16 100
Data Analysis 15 |75 4 20 1 5 20 | 100
Unspecified-Null 2 29 5 71 0 0 7 100
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*The total value of publications in the table refers to the total number of models used because more than one model
is used in some publications.

When the table is examined, it is understood that the data analysis model and descriptive model is the most used
model in the publications. This model is followed by the experimental model. Although most of the descriptive
research publications didn’t mention about the design or model, the auther of this article considered them in this
cathegory depending on the review of literature or scanning model they used. Besides them it was not specified
clearly which design/model was used for 7 publications.

The Distribution of Study Groups

Table 7. The distribution of study groups of the publications

Articles Papers  Book Chapter
n f(%) n f(%) n (%)
University students 10 25 737

Study Groups

High School Students 1 25
Middle School Students 1 25
Children 1 25
Primary School Teachers 1 25
Expert teachers 1 25
University Teachers University Students 4 10
University Teachers 1 5
App users-(Individuals) 1 100
University Teachers
Null (unspecified) 21 525 11 58
TOTAL 40 100 19 100 1 100

In the table it is obviously seen that % 52,5 (n=21) of articles and %58 (n=11) of paper didn’t specified the study
groups. Considering that the methodology sections of the studies are quite incomplete and insufficient, it can be
said that this result is not surprising. It is also thought that this situation is due to the fact that the study group is
not mentioned in most of the studies in which literature review and data analysis were conducted.

CONCLUSION & DISCUSSION

The integration of Artificial Intelligence (Al) in music education marks a transformative era, where traditional
pedagogical methods are increasingly enhanced by cutting-edge technological advancements. This study provides
a comprehensive review of academic publications between 2019-2023, shedding light on the progress, challenges,
and future possibilities in this domain. A literature spanning from the integration of Al into music pedagogy and
instructional methods to its broader implications on educational technologies was reviewed. Key themes include
the enhancement of personalized learning environments; the utilization of Al in musical instrument technology
and software. While acknowledging the significant advancements Al brings to music education, such as
personalized feedback and enhanced instructional tools, the study also addresses concerns regarding technological
limitations, teacher readiness, and the potential for reduced human interaction and creativity. The main aim of this
research is to provide a comprehensive resource for academics and experts in the field, shedding light on future
avenues for scientific inquiry and development in Al-enhanced music education.

Conclusion

The findings indicate that AI’s role in music education is multifaceted, ranging from algorithmic tools for
composition and musical analysis to interactive platforms for personalized instruction. The reviewed studies
demonstrate significant advancements in implementing Al to enrich learning environments and pedagogical
practices. However, the research also highlights gaps, such as limited empirical studies on instrumental pedagogy
and a lack of focus on long-term impacts of Al on creativity and emotional aspects of music learning. Future
research should address these gaps by incorporating diverse educational contexts, broader datasets, and multi-
disciplinary approaches.

The first book on Al in music education was identified as a book of proceedings from a conference held in
Edinburgh, Scotland on August 25, 1993. In the examination, it was determined that although the words “music
education” and “Al” were used together in the foreword of the book, a different dimension of music (production
and dissemination) was addressed in the conference; all 10 papers presented were written on music production,
harmonic analysis, composition and music systems through music technologies. It was seen that the first studies
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conducted in the field after 1993 and directly related to the subject were in 1999, where the name Al began to be
used more widely. Types of studies varied widely and included literature reviews, qualitative and quantitative
studies of various designs, mixed method studies, instrument development studies, and case studies on data-driven
learning-based algorithms. Researchers analyze the data gathered from the designed Al sapported algorithms and
evaluate the data only. Most of the researh on data analize suggest experimental research to explore the impact of
these tools and implementation of the Al aided music courses, learning methods on the activities and performances
of students in music classes. More case studies, action research are needed in the field including teaching resources,
course objectives, course content, course activities, course organization and implementation, course design and
skills, and basic operation plans for teaching practice (Ma, 2021). In this manner this study could serve as a
resource to reveal existing literature and identifying opportunities for new empirical research. Also, further
research needed particularly in the assessment of the long-term effectiveness of Al-driven music instruction, the
impact of web-based technologies and implementing these technologies in diverse educational settings.

It is seen that a numerous amount of study in the field is on designing and developing multimedia-assisted
algorithmic systems based on Al technology to improve the scientificity and effectiveness of music teaching
(Chong, 2019; Ma, 2021, Liu, 2022, Zheng & Dai, 2022 etc.). More over Xi (2023), proposed an Al technology-
based training and assessment model for improving music teachers' music teaching skills. Zang (2023), found out
that the "Internet plus" technology and Al has a positive role in promoting the innovation of teaching methods in
middle schools music classes in improving students' interest in learning, and enriching teaching content. He also
mentions about various music games and music composition tools of Al for providing music education. While,
most of the research focus on theoritical subjects; analysis, composition, synthesis, and interaction, there are a
few on instrumental-mostly piano- or vocal pedagogy (Huang and Ding, 2022; Jing, 2022; Li, 2022; Bai, 2022; Li
& Wang, 2023, Cui, 2023, Lv, 2023; Botella, 2023). Two studies were found on special needs individuals; one is
an experimental research article on Autistic children by Zang et. Al. (2022), an the other one is a conference paper
about Dyslexic students by Della Ventura (2019).

A critical observation from this review is the dominance of Chinese authors in publications related to Al and music
education, reflecting regional strengths in technological research. The trend underlines the necessity for more
geographically diverse contributions to balance the discourse. Additionally, the prevalence of quantitative
methodologies suggests a need for qualitative and mixed-method approaches to capture the nuanced interplay
between technology and human creativity.

Discussion

The importance and use of Al is increasing day by day, and research will continue to be conducted as long as this
issue is on the agenda. This study is limited by its focus on publications in English and Turkish and a narrow
temporal scope. Despite these limitations, it offers valuable insights for educators, policymakers, and researchers
aiming to harness AI’s potential in music education. Expanding this research to include diverse languages and
cultural contexts on a larger database will provide a more holistic understanding of AI’s impact on global music

pedagogy.

The implications of Al in music education extend beyond classroom settings. For instance, Al’s ability to provide
real-time feedback and adaptive learning paths offers opportunities for inclusive education, particularly for
students with special needs. However, ethical concerns and the potential for over-reliance on Al warrant careful
consideration. Teachers must remain central to the educational process, using Al as a complementary tool rather
than a replacement.

Apart from the research framework, web pages providing resources on the subject were found during the extensive
literature review. These web pages are also recommended as resources for researchers. Unite.ai is a completely
decentralized organization with a team that offers news, interviews, and access to the best Al tools to inform users
about progress on Al, to unify the Al community, to push forward the democratization of Al, and to assist in the
development of beneficial AGI (artificial general intelligence). (unite.ai). Blog articles in NAfME (National
Association of Music Education) (nafme.org) are also provide information on Al and music education.

In a report by Baker and Smith (2019), about the Al technologies that are rapidly rising in the field of education,
all aspects of Al in education was discussed; how it will impact on learners, on teachers, and indeed whole systems.
It is stated in the report that the practical implementation of technology and its use by teachers must be prioritised,
as they will ultimately choose how Al tools are used. The authers add that "Al does not mean the ‘rise of the
robots’ in classrooms making teachers redundant (in fact, demand for teachers is set to increase, not fall). Instead,
we must prepare for the role of the teacher to be augmented and evolve in partnership with the capabilities that Al
brings.” (p.5).
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The “father of cybernetics'” Norbert Wiener said:
“We have transformed our environment so thoroughly that we must now transform ourselves in order to survive
in this new environment” (Quted by Dai, 2021, p.1)
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ABSTRACT

Those pursuing a career in physical education must possess a range of competencies, including movement and
coordination. The attitudes of those engaged in or preparing to engage in the teaching profession can be
influenced by several factors. Within the mentioned, the present study aims to ascertain the extent to which the
professional attitudes of physical education teachers are influenced by factors such as gender, level of education,
length of experience, and whether the individual has an educator within their family. The study employed a
relational survey model, which is descriptive and serves to illuminate the current situation. The study population
comprised 168 physical education teachers (female N = 96; male N = 72) in public schools affiliated with the
Turkish Republic of Northern Cyprus Ministry of National Education. The research analyses indicate that most
teachers possess a positive professional attitude (X=66.2857). No significant differences were observed in the
professional attitude scores of teachers according to gender or level of education. Teachers with 19 years of
experience and those with no family history of teaching demonstrated the highest attitude scores. The attitude of
professional physical education teachers can be considered satisfactory.

Keywords: attitude, professional attitude, teacher attitude, physical education teacher

INTRODUCTION

Two significant theoretical issues related to teachers are attitudes towards teaching and teachers' professional
performance (Al Harthy et al., 2013). The multifaceted nature of teaching encompasses several dimensions,
including cultural, scientific, economic, and social aspects. Teachers represent the most vital educational
resource employed in education and training activities (Aina et al., 2013; Ulug et al., 2011). In the field of
education, the term "teachership” is defined as a concept that describes a specific status, functions, and
relationships that constitute a position within a given institution, as well as the specific behaviors required by the
holder of that position (Yazicilar Ozgelik et al., 2020). As with all professions, teaching has specific
requirements and qualifications. These include sufficient scientific and cultural knowledge in teaching and the
ability to keep up with the latest information and technological developments in related disciplines.

The defining characteristic of a profession is its capacity to offer material or immaterial advantages to
individuals or to demonstrate skills acquired through education. An individual's occupation serves to fulfill both
their own needs and the specific demands of society. Consequently, the social division of labour is defined by a
set of skills shaped by explicit and implicit regulations (Aydilek, 2019). The profession offers psychological
benefits, including individual fulfillment, life satisfaction, and economic freedom.

Each teaching field necessitates a distinct body of knowledge, which demands an exhaustive comprehension
(Sisman & Acat, 2003). Physical education and sports teachers can communicate effectively with students on
various issues affecting individuals (Sen & Kogak, 2022). “Physical education” encompasses a miscellaneous
activity, including games, sports, and gymnastics, conducted in environments that safeguard individuals' physical
and mental well-being per established rules (inal, 2005). Prospective physical education teachers must cultivate
positive attitudes towards their studies, as these significantly impact children's developmental domains,
particularly their psychomotor abilities (Dinger, 2019).

Since the early 20th century, attitudes have constituted a prominent concept in social psychology, representing a
research topic for those seeking to comprehend social transformation (Brifio et al., 2019). Over time, the concept
of an attitude has been defined in several academic disciplines, including psychology and education. In
psychological terms, an attitude can be conceptualized as a phenomenon that can be understood from a
psychological perspective disposition expressed by evaluating a particular entity in favor or against it to some
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degree (Eagly & Chaiken, 1993). In essence, an attitude can be defined as an individual's evaluation of another
person, position, concept, or object. Furthermore, as postulated by Kocabas and Erdem (2019), it can be
conceptualized as a positive or negative phenomenon. This refers to a tendency of beliefs, emotions, and
behaviors toward an object, situation, or person, a consequence of past experiences.

Individuals' attitudes towards their profession have positively influenced their performance. This also applies to
teaching (Aktop & Beyazgil, 2014). Teachers' psychological characteristics, particularly their attitudes,
influence their pedagogical approaches and interactions with their students and colleagues (Asthana et al., 2024).

Attitudes toward teaching are significant in forming behaviors and styles among those pursuing or practicing the
profession (Sinbll & Arslan, 2009). The prevailing perceptions and dispositions about the educator can affect
the teaching practices of current or prospective teachers and the wider society (Gulsoy, 2010). Suja (2007)
proposes that an individual's attitude, level of interest in their profession, and teaching experience can influence
their commitment to their role.

In order to facilitate education and training in all aspects, teaching qualifications must be evaluated and
improved. As stated by Caglar (2013), professional education has a significant impact on the formation of
individuals' attitudes towards their profession, creating a favourable environment for this development. Teachers'
professional development has been demonstrated to exert a considerable effect of the aforementioned factors on
a variety of parameters, including student enthusiasm, pedagogical approaches, communication abilities, the
structuring of content and lesson preparation, student participation in the classroom, teacher assurance and
subject expertise (Maende, 2012).

In addition to qualities such as interest, caring, confidence, self-reflection, diligence, job satisfaction,
communication skills, sportsmanship, and teaching skills, cognitive and emotional abilities facilitate learning
from one's and others' experiences. These characteristics, among other things, are closely related to professional
attitudes (Healer, 2015). Research indicates that positive attitudes toward one's profession can facilitate greater
creativity, research, and effectiveness in transferring these characteristics to students (Giilsoy, 2010).

Napper-Owen et al. (2008) posit that the pedagogical competencies of highly qualified physical educators are
developed as a consequence of the experiences gained by such individuals in the context of the traditional
physical education teacher education (PEET) program, as well as in the context of alternative professional
education pathways. Fehintola (2014) asserts that a proficient educator should evince a penchant for
perfectionism in their pedagogical practices in a conventional classroom environment. This suggests that
teachers should adopt an attitude that facilitates positive transformation by the tripartite taxonomy of learning;
the aforementioned domains are categorized as cognitive, effective, and psychomotor.

Physical education teachers endeavor to facilitate students' psychomotor, social, and physical development,
encourage the formation of fitness habits, identify individual sports skills, train athletes, and cultivate physical
health and sports awareness. Those who do not demonstrate a professional and objective approach and instead
teach solely for their personal abilities, interests, or financial gain are less likely to be effective in raising high-
achieving students (Dinger, 2019).

A critical examination of the existing sources of information in this field reveals many domestic and foreign
studies conducted to ascertain the level of attitudes toward the teaching profession. However, a significant
proportion of these studies pertain to pre-service teachers. The studies revealed that, in comparison with other
groups, pre-service teachers displayed a relatively high level of professional commitment (Dhara et al., 2021;
Kuyumcu & Kaya, 2020; Senthilkumaran, Muthaiah, Omir & Nartgin, 2013). Some studies identified the
positive or negative attitude toward the teaching profession as moderate (Bhargava & Pathy, 2014; Duran, 2009)
or low (Kinyota & Kavenuke, 2019; Odike & Nnaekwe, 2018).

Enhancing the efficacy of physical education and sports teachers in all aspects of development is important. This
is contingent upon cultivating favorable attitudes toward teaching (Wagner & Imanuel, 2014). Teachers must
possess positive professional attitudes to comprehend and respond to students' diverse ways of learning
effectively, facilitating their optimal learning and enabling them to realise their academic and personal goals.
Furthermore, they must exemplify the fundamental qualities of professionalism, including intelligence and
organisational skills.

In conclusion, the effects of attitude on achievement and motivation (Aksogan & Ozdemir, 2022, p. 209)

demonstrate the importance of a positive attitude for success in the teaching profession. Therefore, this study is
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significant in supporting positive attitudes about the teaching profession. The study shed light on the attitudes of
physical education and sports teachers, who orientated teaching and offered recommendations to enhance their
positive attitude levels.

The aim of the current study is twofold: first, to ascertain the attitudes of physical education and sports teachers
regarding their teaching practice; second, to examine whether their professional attitudes differ according to
various variables, including sex, degree level, teaching experience and whether other teachers are present in the
family. In addition to the primary research question, which is "What is the level of professional attitudes of
physical education teachers?" the following sub-question was posed:

1. Is there a difference in attitudes towards teaching according to gender?

2. Does the level of education of physical education instructors affect their professional conduct?

3. Does physical education teachers' time in the profession affect their attitudes toward teaching?

4. It would be beneficial to ascertain whether other teachers in the family affect physical education teachers'
attitudes.

MATERIALS AND METHODS

Research Design

This study aims to ascertain the extent to which physical education and sports teachers exhibit professional
attitudes, considering the influence of various demographic variables. This study employed a descriptive
methodology. Descriptive studies are concerned with the characteristics of a given population (Grov et al., 2012).
In contrast to experimental studies, which test hypotheses, descriptive studies aim to generate hypotheses and,
therefore, have specific aims and research questions (Edmonds & Kennedy, 2016). The research was approved
by the Girne American University Ethics Committee and conducted by the ethical institutional requirements of
the Turkish Republic of Northern Cyprus (TRNC) Ministry of National Education.

Participants
The study was conducted with 168 physical education and sports teachers, 72 male and 98 female, employed in
public schools in the Turkish Republic of Northern Cyprus (TRNC), who participated voluntarily.

Data Collection Tools

The personal information form for educators comprises nine queries covering gender, age, type of secondary
education completed, educational level, income bracket, length of service, type of educational institution
employed at, preferred sports branch, and presence of other family members as teachers.

The PETPAS (Attitude Scale Towards the Physical Education Teaching Profession), developed by Unlii (2011),
comprises 23 items and a two-factor structure. The first factor consists of 13 sentences containing positive
expressions, defined as the "Love for the Profession™ dimension, and the second is the "Profession Orientation"
dimension. It comprises 10 sentences containing negative expressions defined as "anxiety". The scale had a
minimum score of 23 and a maximum score of 115. The interval coefficients were used to evaluate the scale
scores, resulting in the categorisation of scores as "very low attitude" for the 23-41 range, "low attitude" for the
42-60 range, "moderate attitude” for the 61-79 range, "high attitude" for the 80-98 range, and "very high
attitude" for the 99-115 range.

Analysis of Data

Since a normal distribution was observed in scores for both professional attitude and a significant number of
multiple intelligence categories, it was deemed appropriate to employ parametric tests, which are known to yield
more precise results.

FINDINGS
Table 1. Findings on demographic characteristics
N
Male 72
Gender
Female 96
) Bachelor dearee 138
Education level
Master/PhD 30
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N
Below 3 vear 54
4-8 year 21
Work experience 9-13 year 39
14-18 year 15
Over 19 year 39
Teacher in the family Yes 75
No 93

Table 2. Findings on professional attitude score
N  Mean Std. Deviation
Attitude Total 168 66,2857 5,92381

The physical education teachers' average score towards their profession was 66.29, indicating a moderate
attitude.

Table 3. Average professional attitude scores of PE teachers by gender

P Std. Dev.
F P t Df 2_tailed Mean diff.  dijff.
Homogeneous 4442 0,037 -064 166 0,522 -0,594 0,925
variance

The independent variables t-test analysis revealed that the mean attitude score of female physical education
teachers towards their profession (x=66.03, SD=5.18) was not significantly different from that of male physical
education teacher respondents (x=66.63, SD=6.82) (p=0.522).

Table 4. Average professional attitude scores of PE teachers by education level

Group Statistics

Education level N Mean Standard Deviation
Attitude Total Bachelor degree 138 66,59 5,710
Master/PhD 30 64,90 6,754

According to the findings, there is no substantial discrepancy in mean scores for professional attitude between
university graduate educators and postgraduate or doctoral graduates (p=0.211).

Table 5. Average professional attitude scores of PE teachers by profession

Multiple Comparison

Tukey HSD
(1) Profession Suresi (J) Profession Mean diff. (1-J) Std. err. P
Below 3 year 14-18 year 8,400" 1,531 ,000*
4-8 year 14-18 yil 4,971" 1,773 ,044*
19 yildan fazla  -5,429" 1,420 ,002*
9-13 year 14-18 yil 8,400" 1,594 ,000*
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3 yildan az -8,400" 1,531 ,000*

4-8 yi1l -4,971" 1,773 ,044*
14-18 year

9-13 yil -8,400" 1,594 ,000*

19 yildan fazla -10,400" 1,594 ,000*
Over 19 year 4-8 yil 5,429" 1,420 ,002*

14-18 yil 10,400" 1,594 ,000*

*, 0.05 significant difference in the level

One Way ANOVA and Tukey analyses were conducted to determine if there is a significant difference in
average professional attitude scores between groups. According to the results, teachers who have been in the
profession for 14-18 years (x=58.60, SS=2.90) have significantly lower average professional attitude scores than
other teachers. There is no need for improvement in this text.

According to the results, the average professional attitude scores of teachers who have been in the profession for
14-18 years (x=58.60, SS=2.90) were significantly lower than those of other teachers. However, teachers who
have been in the profession for more than 19 years exhibit higher professional attitude scores than teachers who
have been in the profession for 4-8 years and 14-18 years. No statistically significant differences were identified
between the teacher groups with less than 3, 4-8, and 9 -13 years tenure.

Table 6. Average professional attitude scores of PE teachers by being a teacher in the family

Group Statistics

N Mean Std. Deviation
Attitude Total No 75 67,92 5,637
Yes 93 64,97 5,849

In consequence of the independent variables, t-tests carried out to investigate whether being related to a teacher
has a significant impact on attitudes towards physical education teachers found that the average professional
attitude scores of those who do not have a teacher in their family (x=67.92, SD=5.64) were found to be
significantly different from those of individuals who have a teacher in their family (x=64.97, SD=5.85) (p=.001).

DISCUSSION

The 23-item Vocational Attitude Scale for Physical Education Teachers was utilized to quantify professional
attitudes. The research findings disclosed that physical education instructors held a moderate attitude, with
average attitude scores not particularly high. Erbas's (2014) study demonstrated that physical education teachers
possess moderate attitudes toward teaching.

Gender can influence both anxieties and expectations. The study data were scrutinized using the t-test, and no
substantial variation was observed in the professional attitude scores of the teachers still pursuing their
profession based on gender.

The review of a similar study reached the same conclusion; no significant difference between the sexes in terms
of their attitudes toward teaching (Ozder, Konedrali, & Zeki, 2010; Yasar Ekici, 2014; Yuvaci, 2015; Ozcan &
Nakip, 2016; Goktas, 2017; Muszkieta et al., 2019; Zembat et al; Demir & Arabaci, 2021; Korucuk & Havadar,
2023). On the contrary, several studies have indicated that male and female participants hold diverse attitudes
towards the profession (Capri & Celikkaleli, 2008; Aydin & Saglam, 2012; Gokge & Sezer, 2012; Eroglu, 2013;
Bakirc1, 2015; Tiirkeli et al.,, 2017). However, based on these researches, it could be suggested that the
professional attitudes of teachers remain the same regardless of their gender.

Another variable under examination is the education level of physical education instructors. No statistically
significant difference was observed in the professional attitude scores between undergraduate teachers and those
holding master's or doctorate degrees. Pepe, Turan, and Bahadir (2015) reached a comparable conclusion in their
research.
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After analysing the data collected from participating teachers, it is evident that those with 14-18 years of
experience exhibited lower professional attitudes than their peers. Nevertheless, teachers with more experience
demonstrated the highest averages in professional attitudes. The study found that the professional attitude scores
of physical education teachers with over 19 years of experience were markedly higher than those with 14-18 and
4-8 years of experience. This finding concurs with Pepe et al.'s (2015) research, which suggests that teachers
with 1-5 years of service have higher professional attitude scores than those with 16-20 years of service.
Additionally, the study conducted by Yuvaci (2015) did not identify a notable statistical relationship between the
professional attitudes under examination.

The question of whether having a family member who is a teacher significantly affects the score for professional
attitude was also investigated using the data from the study. The analysis revealed that teachers who did not have
another teacher in their family displayed a significantly higher score for professional attitude than those who did.
This could be linked to depersonalisation within the family or the sharing of problems. On the contrary, a loved
one's attitude towards their profession is anticipated to be more favourable. A study investigating this variable
could not be found. However, it is believed that the high continuation of family occupations in children within
the cultural structure may contribute to this outcome.

The findings of this study indicate primary limitation to the generalization of these results is for a more detailed
analysis of attitude tests administered to physical education teachers. The extant literature on professional
attitudes primarily focuses on other branches, and most of the extant studies on professional attitudes have been
conducted on pre-service teachers. Some of the hypotheses tested in this study have not been adequately
investigated before; the lack of previous research on physical education teachers and the sample size being
affected due to pandemic conditions limited the study. A further limitation is the lack of consideration of
socioeconomic status and cultural and other prejudices. In addition to these constraints, there is no central
database archiving all scientific articles in Turkey, hindering reliable data availability.

CONCLUSION
The present study evaluated the professional attitudes of physical education teachers working in the Turkish
Republic of Northern Cyprus to establish a significant relationship between the variables.

The results of this study indicate that attitudes toward physical education and sports among teachers of physical
education and sports are influenced by several factors. The teaching professions were not dissimilar based on
gender or education level but varied depending on the years of service and if another teacher was in the family. It
can be argued that teachers' attitudes towards their profession tend to increase as the number of years in service
rises. The level of attitude in the first few years of service is moderate and subsequently decreases. Over time,
the experience can bring about positive gains such as enhanced knowledge, skill development, and
acknowledgment in the professional environment.

A favourable disposition towards the tutoring profession can enhance the norms of education by developing a
sense of duty, professional capability, and sapience into the requirements and problems of scholars.

Roh (2002) observes that physical education teachers encounter many challenges in the classroom. These
challenges could foster negative attitudes toward teaching physical education. As a result, furnishing teachers
with supplementary information that cultivates constructive attitudes may prove beneficial.

It can be conjectured that physical education teachers' attitudes abide by accepted standards, and as a result, the
children receive quality education and are nurtured adequately. However, some teachers may have a disparity
between their attitudes and professional competence. In addition to their expertise, teachers should display
appropriate behavior, modify their methods to suit different learning scenarios and maintain their enthusiasm for
learning and teaching (Dinger, 2019).

The achievement of the recognition that physical education deserves is directly related to the extent to which
teachers in this field uphold their profession. Hence, it is crucial to utilize micro-teaching techniques
predominantly to foster positive attitudes within the training process of aspiring teachers.

Certain characteristics can help an individual make appropriate decisions in life: understanding oneself,
recognizing feelings, needs, and objectives, and understanding one's desires and aversions. Knowledge of
oneself also better equips one to choose a profession and develop a constructive attitude towards teaching.
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The function and significance of physical education remain undetermined. Tannehill et al. (1994) argued that a
constellation of ongoing changes at the nexus of politics, economics, and institutional structures alongside the
prevailing currents of contemporary trends will shape the trajectory of education. The overarching direction will
define and shape how physical education is conceptualized and perceived and whether it can be integrated into
the total education curriculum. It is of the utmost importance that administrators and the general public know the
potential benefits of physical education. It thus falls upon physical educators' shoulders to ensure this potential is
actualized.

In line with the results obtained, it is recommended that analyses be carried out with a larger sample. Different
variables, such as socio-economic level, should be considered for the analysis of the research hypotheses.
Furthermore, physical education teachers should be trained about the relationship between attitude and
achievement. Finally, the results of the research in the field should be shared.
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ABSTRACT

The purpose of this study is to analyse the math skills of elementary school students based on various variables.
This study aims to evaluate the success of students in elementary school math classes during the 2022-2023
academic year according to teacher opinions based on various variables. The data obtained may contribute to
researchers working on the evaluation and development process of the elementary school math curriculum. The
research will become more concrete and objective with the evaluations of our teachers.

The results of 48 classroom teachers working in the city centre of Agr1 were taken into account. The research
results revealed that the math success of students is influenced by various factors according to classroom teachers.
It was found that the most significant factor affecting students' math success is their success in other subjects, and
that students' gender is not a significant variable in math success. Regarding the professions of parents, the
responses of the interviewees were proportional. When looking at success according to families' income levels, a
significant difference was observed in students' success. The research concluded that as income levels increase,
access to resources becomes easier, leading to increased success. In the residential variable, it was found that
students living in the city centre had higher success. According to the educational status of parents, it was found
that having educated parents positively affects students' success.

Keywords: Success, Education, Gender, Math, Teacher Opinions

INTRODUCTION

The primary goal of contemporary educational reform efforts is to establish a system that can help students
understand and learn mathematics effectively. Creating this system according to the requirements of the era is of
utmost importance (Dursun, 2004; Dede, 2004).

"Mathematics is a crucial tool for solving problems in our daily lives. Therefore, among the courses included in
the educational programs implemented in schools, mathematics is undoubtedly one of the most important. In
today's educational reforms, mathematics education holds a significant place. Establishing a system that can help
students understand and learn mathematics is extremely important. Despite its importance, many students do not
enjoy mathematics, viewing it as a boring and abstract subject (Aksu, 1985). In this context, several factors can be
considered that negatively affect students' perceptions of mathematics. Environmental, cultural, linguistic, gender,
socio-economic factors, the city in which they study, the school and class environments, and the educational status
of their families can contribute to this negativity."

To make mathematics a comprehensible subject and to ensure students develop a positive attitude towards it,
certain points must be considered in mathematics teaching. Several factors can contribute to the perception of
mathematics as a difficult subject with which students have negative attitudes. Baykul attributes the low success
in mathematics to the lack of relational understanding aids provided to students and the inherently abstract nature
of mathematics. Teachers have the responsibility to concretize mathematics, an abstract subject, especially for
students in the first and second stages of elementary education (Yazici, 2017).

The problem addressed by our research is the evaluation of elementary school students' success in mathematics
based on teachers' opinions. Evaluations were made regarding factors affecting success, such as gender, parents'
educational status, family’s economic and social status, parents' occupations, and place of residence, revealing
significant differences among these variables.
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According to Baykul (2009), the answer to the question "What is mathematics?" varies depending on why people
resort to mathematics, the mathematical topics they use for a specific purpose, their experiences with mathematics,
and their interest in it. People's thoughts on mathematics can be grouped in this way. Gézen (2001) defines
mathematics as a science that examines the properties of abstract shapes and measurable quantities put forth with
definitions and the invariants in their relationships with each other.

Historical Development of Mathematics

Mathematics is one of the oldest sciences in history. In ancient times, mathematics was defined as the science of
numbers and shapes. It has a 4500-year history that can be proven with written documents. During this period, the
development of mathematics can be divided into five phases. The first phase, from the beginning to the 6th century
BC, includes mathematics done in Egypt and Mesopotamia. Mathematics in Egypt involved basic operations with
whole and fractional numbers and geometric calculations of some volumes and shapes. At the same time,
mathematics in Mesopotamia was slightly more advanced. It was known as a craft-level endeavor aimed at meeting
daily needs without reasoning-based proofs.

"The second phase, from the 6th century BC to the 6th century AD, is marked by the influence of Greek
mathematics. This period is when mathematics transitioned from a craft to an art form. The most significant
contributions to mathematics during this time came from Plato. Greek mathematics is considered modern
mathematics."

"The third phase, from the 6th century AD to the late 17th century, is characterized by the mathematics of the
Islamic world and India. While some believe that Muslims made original contributions to mathematics, others
think otherwise. The contributions of Muslims to mathematics have not been sufficiently researched. Recent
studies have shown that the derivative, one of the most important discoveries in mathematics, was found by Sharaf
al-Din al-Tusi from Azerbaijan 500 years before Europeans. By the 16th century, Europeans had become the
prominent figures in mathematics."

"The fourth phase, from 1700 to 1900, is known as the 'Classical Mathematics Period.' This era is considered the
'‘Golden Age of Mathematics.' During this time, mathematics became the foundation of all positive sciences. Much
of the mathematics taught in universities today is based on the work done during this period."”

"The fifth and final phase, from the early 1900s to the present day, is the 'Modern Mathematics Period.'
Mathematics has developed rapidly, reached a very high technical level, and the accumulated knowledge is
layered. One piece of information does not replace another, making mathematics increasingly complex but equally
fascinating. It is a science that can only be pursued with passion."

Mathematics Teaching

Mathematics is one of the oldest sciences in human history. It is defined as the science of numbers and shapes.
Key principles in mathematics teaching include conceptual foundations, the principle of prerequisite knowledge,
emphasis on key concepts, incorporation of research, and fostering a positive attitude towards mathematics.

It is crucial for teachers to create student-centered learning environments that align with the spirit of the
constructivist approach to help students overcome difficulties in mathematics and develop positive attitudes and
beliefs towards the subject. To establish learning environments that align with the constructivist approach, which
is the foundation of the elementary mathematics curriculum, appropriate teaching methods must be used. These
methods should actively engage students in the lesson, motivate them, encourage group work, and develop their
creativity. Such approaches can change students' attitudes and thoughts about mathematics, which is often
perceived as an abstract and daunting subject (Yenilmez & Uygan, 2010).

Success in Mathematics Teaching

In Turkey, many students think that mathematics is difficult and exhibit negative attitudes towards it. This situation
begins in elementary school and increases over time. It is crucial to establish conceptual foundations in all topics
of mathematics in elementary school. When teaching mathematical concepts to elementary and middle school
students, mathematical symbols and language should not be used. Instead, a language suitable for the students'
level that they can understand should be used. Without providing a conceptual foundation, one should not
immediately proceed to exercises. The quality of teaching is closely related to the teacher.

Factors Affecting Success

A student's success or failure in mathematics cannot be explained by a single factor, such as gender. In addition to
gender, many factors such as students' socioeconomic status, culture, language, and the environments of the class
and school they attend can influence success. The multitude and variety of factors that can affect students' success

Copyright © The Turkish Online Journal of Educational Technology
22



TOJET: The Turkish Online Journal of Educational Technology — January 2025, volume 24 Issue 1

in mathematics necessitate a revaluation and a healthy redefinition of what it means to be successful or
unsuccessful in mathematics. Teachers must help their students experience success in mathematics. It is essential
to identify and present teachers' opinions on these factors. By doing so, the root causes of failure in mathematics
classes can be identified. Therefore, this study aims to determine mathematics teachers' opinions on the factors
that affect students' success in mathematics and the importance of these factors. Numerous internal and external
factors affect a student's success. A student's own characteristics (intelligence, personality, gender, interest, etc.),
family (parents' educational level, income level, value placed on education, involvement in education, etc.), and
school-related factors (school environment, school climate, teacher behaviours, etc.) can all influence success
(Giiven, 2019).

METHOD
This section provides explanations regarding the research model, the study group, data collection tools, data
collection, and the analyses performed on the data.

Research Model

This research is a qualitative study utilizing content analysis. The interview technique was applied by conducting
interviews with classroom teachers to ensure the reliability of the research results. Evaluations based on a teacher
interview form regarding students' achievement contributed to the reliability of the research.

Purpose of the Research

The purpose of this study is to analyse elementary school students' math skills based on various variables.
Specifically, the study aims to evaluate the success of students in elementary school math classes during the 2022-
2023 academic year according to teacher opinions based on various variables.

Sub-Purposes of the Research

1. Is there a relationship between the mathematics achievement of classroom students and their gender?

2. Is there a relationship between the mathematics achievement of classroom students and their parents'
occupations?

3. Is there a relationship between the mathematics achievement of classroom students and their parents'
educational status?

4. s there a relationship between the mathematics achievement of classroom students and their families'
monthly income?

5. Is there a relationship between the mathematics achievement of classroom students and their place of
residence?

6. Isthere arelationship between the mathematics achievement of classroom students and their achievement
in other subjects?

Study Group

The study group consists of 48 classroom teachers selected using a random sampling method, working in the city
centre of Agr1 during the 2022-2023 academic year. Demographically, the group includes 40 female teachers and
8 male teachers.

Data Collection Tool

In this study, a semi-structured interview technique was used. The purpose of this technique is to obtain extensive
responses from participants and to allow the researcher to examine the relevant area in depth. The interview forms
were prepared by reviewing the relevant literature. The questions in the interview forms were arranged to provide
the necessary data to achieve the research objectives. The interview form consists of two sections. The first section
includes personal information (teachers' gender, marital status, professional seniority, branch, and educational
institution), while the second section consists of six questions related to the sub-purposes of the research.

Data Collection and Analysis

Data for the research were obtained using a semi-structured interview form, one of the qualitative data collection
techniques. In this study, classroom teachers' opinions were sought to determine whether elementary students'
success in mathematics is influenced by various variables, and a "semi-structured interview form™ was applied.
Data were collected via Google Forms.

The data obtained at the end of the research process were analysed using content analysis. The primary goal of
content analysis is to identify concepts and relationships that can explain the collected data. Content analysis is an
analysis technique that allows for the objective and systematic examination of verbal and written data (Tavsancil
& Aslan, 2001). The responses given by the participants were grouped into meaningful categories based on the
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content of the responses. Similar and different responses were categorized, and positive and negative responses
were separately indicated. The table shows similar responses and the number of individuals who provided these
responses. The grade levels taught by the classroom teachers are presented in a separate table. The responses to
the interview questions given by the teachers were interpreted. The 48 teachers participating in the study were
coded as T1, T2, T3, ..., T48 in the table.

FINDINGS

This section includes the personal information of the teachers who participated in the interviews, the information
derived from their opinions, and the interpretations of the findings based on the questions prepared according to
the sub-purposes. Table 1 explains the grade levels taught by the classroom teachers. Findings related to the
research purposes are presented after Table 2.

TABLE 1. Grade Levels Taught by Primary School Teachers

GRADE LEVEL NUMBER OF TEACHERS | %
1ST CLASS 15 31
2. CLASS 16 33
3RD CLASS 8 17
4TH GRADE 9 19
TOTAL 48 100

As seen in Table 1, 31% of 1st grade teachers, 33% of 2nd grade teachers, 17% of 3rd grade teachers and 19% of
4th grade teachers participated in the interview. It can be seen that first and second grade teachers are in the
majority here. 15 first grade, 16 second grade, 8 third grade and 9 fourth grade teachers answered the questions in
the interview form.

Findings Regarding the First Sub-Purpose
The teachers' answers to this question were examined and the results are shown in Table 2.

TABLE 2. The first question of the research is ""What do you think about whether the mathematics course
success of primary school students is related to their gender?"”

OPINIONS PARTICIPANT CODE NUMBER
It has a relationship 011,012,013,040 4
No relation 01,02,03,05,06,07,08,09,015,032,033,034,035,036,03 | 22

7,038,042,043,044,045,046,047,048,
It is successful in both genders | ©10,039 2
Men are more successful 018,019,020,021, 022, 023, 024, 025, 026, 027, 028, | 14
029, 630,031,
Girls are more successful 01,017, 2
It is related to the importance | 014,041 2
the student attaches to lessons.
Perception is effective and | 04,016, 2
individual

According to Table 2; Teacher opinions on whether there is a relationship between grade 1 students' mathematics
achievements and their gender are as follows. 4 of the teachers said they were in a relationship, 22 of them did not
have any relationship, 2 said that both genders were successful, 14 said that boys were more successful, 2 said that
girls were more successful, 2 said that it was related to the importance students attach to lessons and 2 of them
stated that perception is effective and individual.

Considering these opinions, the dominant opinion is that the success of primary school students in Mathematics
has no relationship with their gender. In addition, the second majority of teachers stated that 'Men are more
successful'. It has been observed that the other opinions are close to each other and directly proportional. In the
answers given, it was observed that the teachers who expressed the opinion that success was or was not related to
gender gave short and unclear answers.

Findings Regarding the Second Sub-Purpose
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TABLE 3. What do you think about whether grade students' success in mathematics is related to their
parents' professions? Teacher opinions regarding the question (Civil Servant, Tradesman, Farmer)

OPINIONS PARTICIPANT CODE NUMBER
It has no relation. 04,06,08,024,025,026,032,033,036,037,038,039,04 | 18
0,041,042,046,047,048
There is a relationship. 03,07, 628,029,030,031,034,035,043,044,045, 11
If both parents are civil servants, | 01,09,013,019,020,0210,22,027 8

they are successful.

If parents are educated, success is | 012,014,015,016,017,018,023 7
higher

It has an indirect effect 02,05, 2
Environmental ~ stimuli  affect | 010,011, 2
intelligence development

According to Table 3; Teacher opinions on whether grade 1 students' success in Mathematics is related to their
parents' professions (Civil Servant, Tradesman, Farmer) are as follows. 18 of the teachers stated that there is no
relationship, 11 stated that there is a relationship, 8 stated that if the mother and father are civil servants, they are
successful, 7 stated that 'If the mother and father are educated, success is high', 2 stated that it has an indirect effect
and 2 stated that it has an indirect effect. They stated that environmental stimuli affect intelligence development.
Considering these opinions, the dominant opinion is that primary school students have no relationship with their
parents' professions. After this, the other majority opinion is that it is related. Following this, there are opinions
that having parents who are civil servants and having educated parents, respectively, is effective in high success.
In this section, the short answers given by the majority of teachers to the questions stand out. It has been observed
that other opinions are directly proportional to each other.

Findings Regarding the Third Sub-Purpose

TABLE 4. What do you think about whether the success of Grade 4 students in Mathematics is related to
the educational status of their parents? Teacher opinions regarding the question

OPINIONS PARTICIPANT CODE NUMBE
R
Successful if parents are educated | 01,02,06,07,08, 36

011,013,014,015,016,017,018,019,020,021,022,023,0
24,025,026,027,028,029,030,031,032,035,036,037,03

9,041,043,044,045,046,047

Parents' education level is not | 03,04,034,048, 4
effective

The child whose parents are | 040 1
illiterate is successful

Children of conscious families are | 09, 1
successful

It is indirectly or partially effective | 05,010,012,033038,042 6

According to Table 4; Teacher opinions regarding the question of whether grade students' success in Mathematics
is related to their parents' educational status are as follows. 36 of the teachers said that success is achieved if the
mother and father are educated, 4 said that the educational status of the mother and father is not effective, 1 said
that a child whose mother and father are illiterate is successful, 1 said that children from conscious families are
successful, 6 said indirectly. or they expressed their opinion that it was partially effective.

When these views are examined, the dominant view is that success is achieved if the parents are educated. On the
other hand, 4 teachers expressed the opinion that "Parents' education level is not effective." It has been observed
that indirectly or partially effective teachers do not give short and explanatory answers. Other opinions are common
and are directly proportional to each other.
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Findings Regarding the Fourth Sub-Purpose

TABLE 5. What do you think about whether the success of Grade 5 students in Mathematics is related to
the monthly income of their families? Teacher opinions regarding the question

OPINIONS PARTICIPANT CODE NUMBER
Successful if monthly income is | 01,06,07,08,013,020,024,025,026,027,028, 15

high 032,033,035,048

Monthly income is not effective in | 09, 010, 014, 017, 018, 019, 022,031, 038, 041, 042, | 15
success 044, 045, 046, 047

Monthly income is effective in | 03,04,05,012,029,036,037 7

success in terms of sending to a
private school or course.

Those with good nutrition patterns | ©2,011,015,016,030,034, 039,040,043 9
are more successful
indirect effect 021, 023, 2

According to Table 5; Teachers' opinions on whether mathematics course success is related to their families'
monthly income are as follows. 15 of the teachers said that success is achieved if the monthly income is high, 15
said that monthly income has no effect, 7 said that monthly income affects success in terms of sending them to a
private school or course, 9 said that students with good nutritional habits are more successful, and lastly, 2 of them
expressed their opinion in the form of a closed answer that monthly income has an indirect effect.

Considering these opinions, the majority of those who say monthly income is successful are those who say monthly
income is not effective in success and those who say monthly income is not effective in success. These are followed
by the opinion expressed as 'Monthly income is effective in success in terms of sending to a private school or
course'. Here, students' nutritional habits are also referred to and it is underlined that students whose nutrition is
regular and good are more successful. Another view is that it is indirect. Therefore, it is seen that opinions are
expressed in different but similar rates.

Findings Regarding the Fifth Sub-Purpose

Table 6. What do you think about whether grade students’ success in Mathematics is related to their
success in other courses? Teacher opinions regarding the question
OPINIONS PARTICIPANT CODE NUMBER
Other lessons are effective 01,02,03,04,05,06,08,010,011,013,016,017,019, | 33
020,022,023,024,025,026,030,031,032,033,
034,035,038,039,040,041,042,043,046047,048

Not effective 07,010,014,015, O45, 5
Science lesson is effective 09,012, 621, 3
Turkish lesson is effective 036,037, 2
Those with low literacy and | 027,028,029 3

comprehension skills have high
math success

Varies depending on student and | 018,044, 2
innate talent

According to Table 6; Teacher opinions regarding the question of whether grade students' success in Mathematics
is related to their success in other courses are as follows. 33 of the teachers said that the success in other subjects
affects the success in the mathematics course, 6 said that the success in other subjects does not affect the success
in mathematics course, 3 said that the success in science course is effective on the success in mathematics course,
3 said that success in mathematics course has an effect on the success of those with low literacy and comprehension
skills. It is seen that it is high, 2 of them stated that Turkish course success is effective in mathematics course
success, and lastly, 2 of them stated that mathematics success varies according to the student and innate ability.

Considering these opinions, the dominant opinion is that the success of other courses is effective in the success of
mathematics course. It is possible to say that other opinions are proportionate. The expressions of 5 as 'not effective’
are noteworthy in terms of understanding that success is independent of each other.
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Findings Regarding the Sixth Sub-Purpose

TABLE 7: What do you think about whether there is a relationship between the mathematics achievement
of 7th-grade students and their place of residence? (City center, Town, Village) - Teachers' opinions.

OPINIONS PARTICIPANT CODE NUMBER
No relation 024,0626,030,032,033,034,035,039,040,041,042,043,044,045,046 | 15
has a relationship 01,013,014,03,038 5
Those who live in the | 04,05,010,017,018,019,020,021,022,023,025,027 ,029,031,047, | 16
center are more | 048,

successful

Environmentally 07,015,036,037, 4
effective

Genetic factors are | 016,028,037 3
effective

The success of | 09,011, 2
students engaged in

agriculture in

villages is low

Related to equal | 02,06, 2
opportunity

The success of | 012, 1
students living in

villages is high

According to Table 7; Teacher opinions on the question of whether grade students' success in Mathematics is
related to their settlements (Center, Town, Village) are as follows. 15 of the teachers said that they did not have
any relationship, 5 said that they did, 16 said that those residing in the center were more successful, 4 said that the
environment was effective, 3 said that genetic factors had an effect, and 2 said that the success of students engaged
in agriculture in villages was low. , 2 of them stated that they were related in terms of equality of opportunity, and
finally, 1 teacher stated that the success of students residing in villages was high.

Considering these views, it is possible to say that there are independent, different and even contradictory views.
The predominant opinion is that students living in the center are more successful. They stated that because there
are more opportunities in the center and children have better access to resources, students residing in villages
cannot spare time for agricultural activities. The teachers who stated that it is not related represent another majority.
On the other hand, there are teachers who only give short answers such as 'it is effective'. Apart from this, equality
of opportunity, environment, genetic factors and students' involvement in agriculture in villages were expressed
as other views that affect success. A different answer here is that the success of students living in villages is high.
He stated that the reason for this is that children deal with time and numbers in periodic tasks such as irrigation
and animal care in villages, and that these and similar numerical activities play a role in the success of children
growing up in villages.

CONCLUSION - DISCUSSION AND RECOMMENDATIONS

Results

In this research, we tried to get answers to the problem of our research by using an interview form with classroom
teachers working in primary schools in the centre of Samsun, and in this context, the opinions of classroom teachers
were consulted. The data obtained from the interviews with the classroom teachers were transcribed and made
suitable for statistical analysis in the form of tables. Questions under 6 headings were asked to the classroom
teachers who participated in the interview to examine the mathematics skills of primary school students according
to various variables. Teachers' opinions were analysed and evaluated in the context of the six questions of our
research. As a result of analysing the opinions of the teachers regarding the questions asked, the following results
were obtained.

The first question of our research that we posed to the classroom teachers who participated in the interview is
whether there is a relationship between the mathematics course success of primary school students and their
gender. When the results of the research are examined; 22 of the teachers said that there was no relationship
between mathematics course success and gender, 4 said that it was related, 14 said that boys were more successful,
2 said that girls were more successful, 2 said that both genders were successful, and 2 said that students gave their
lessons well. and 2 of them stated that perception is effective and individual.
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The second question asked to the teachers who participated in the research in the study was whether there was a
relationship between the mathematics course success of the primary school students and the professions of their
parents. In other words, teachers' opinions were consulted on whether success in the professions of Civil Servant,
Tradesman, and Farmer was variable. When the results of the research are examined; 18 of the teachers said that
there is no relationship between the success of mathematics lessons and the professions of their parents, 11 said
that it is related, 8 said that if the mother and father are civil servants, they are successful, 7 said that the education
of the mother and father increases the success, 2 said that it has an indirect effect. and 2 of them stated that
environmental stimuli affect intelligence development.

The third question asked to the teachers participating in the study was whether there was a relationship between
the mathematics course success of the first grade students and the educational status of their parents. When the
results of the research are examined; 36 of the teachers said that success is achieved if the mother and father are
educated, 6 said that it is indirectly or partially effective, 4 said that the education level of the mother and father is
not effective, 1 said that the child whose mother and father are illiterate is successful, 1 said that it is consciously
effective. They stated that the families' children were more successful. In the fourth question asked to the teachers
participating in the research, what do you think about whether the success of the students in the Mathematics
course is related to the monthly income of their families? is the question. When the answers are examined; 15 of
the teachers said that success is achieved if the monthly income is high, 15 said that monthly income has no effect,
9 said that students with good nutrition patterns are more successful, 7 said that monthly income affects success
in terms of sending them to a private school or course, and lastly 2 said that monthly income has no effect. They
expressed the opinion that monthly income is indirectly effective.

In the fifth question asked to the teachers who participated in the interview in the research, what do you think
about whether the mathematics success of the students in the first grade is related to their success in other subjects?
is the question. When the results of the research are examined; 33 of the teachers said that success in other subjects
affects success in mathematics, 6 said that success in other subjects does not affect success in mathematics, 3 said
that success in science does affect success in mathematics, and 3 said that those with low literacy and meaning
skills have high success in mathematics. 2 of them stated that Turkish course success is effective in mathematics
course success, and finally 2 of them stated that mathematics success varies depending on the student and their
innate ability.

The sixth question asked to the teachers participating in the research was whether there is a relationship between
the mathematics course success of the primary school students and their settlement areas. In other words, it is about
whether residing in the Center, Town or Village affects mathematics achievement. When the results of the research
are examined; 16 of the teachers said that those residing in the center are more successful, 15 of them said that
they do not have any relationship, 5 of them said that they are related, 4 of them said that the environment is
effective, 3 of them said that genetic factors have an effect, and 2 of them said that the success of students who are
engaged in agriculture in the villages is low. 2 of them stated that they were related in terms of equality of
opportunity and 1 teacher stated that the success of students residing in villages was high.

Considering these views, it is possible to say that there are independent, different and even contradictory views.
The predominant opinion is that students living in the center are more successful. They stated that because there
are more opportunities in the center and children have better access to resources, students residing in villages
cannot spare time for agricultural activities. The teachers who stated that it is not related represent another majority.
On the other hand, there are teachers who only give short answers such as 'it is effective'. Apart from this, equality
of opportunity, environment, genetic factors and students' involvement in agriculture in villages were expressed
as other views that affect success. A different answer here is that the success of students living in villages is high.
He stated that the reason for this is that children deal with time and numbers in periodic tasks such as irrigation
and animal care in villages, and that these and similar numerical activities play a role in the success of children
growing up in villages. Considering all these interview data, we can say that the factors affecting the mathematics
course success of primary school students are various. It can be said that material and spiritual reasons come first
on the basis of these variables being independent and different from each other. Apart from these, we can say that
students' own personality traits and the environment they live in are extremely effective in their success. However,
when all these data are taken into consideration, it is not possible to say that these data are the only factors that
affect students' mathematics success. Because the short and clear answers given to the questions and the scope of
our research do not seem sufficient for this.

Argument
The first question asked to the classroom teachers in the interview form of our research is about whether gender
has an effect on mathematics achievement. 14 of the teachers said that boys are more successful than girls in
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mathematics. 22 of the teachers stated that gender has no relationship with success. Dede, Dursun (2004)'s study
titled "Factors Affecting Students' Achievement in Mathematics: In Terms of Mathematics Teachers' Opinions"
stated that the effect of gender on mathematics success varies according to age and education level. At primary
and secondary school levels, male students are more successful than female students in terms of mathematics
success. He stated that there was no significant difference between the studies showing that in this study, it was
seen that similar studies were examined in the context of gender and a result directly proportional to our study was
found. We can say that the prevailing opinion is that male students are more successful than female students.
However, this does not mean that similar studies in the future will yield the same results. As a result of his study,
Bozkurt (2012) found a significant difference between students' test anxiety, mathematics anxiety, general
achievement and mathematics achievement and all variables. However, no significant difference was found
between mathematics achievement and gender variable.

The second question asked to teachers is whether there is a relationship between the mathematics success of
primary school students and their parents' professions (Civil Servant, Tradesman, Farmer). As a result of the
research, 18 people stated that the profession of their parents has no effect on their success in mathematics lessons.
While 11 people say they are related, the number of people who say 'it can be achieved if the parents are civil
servants' is 8. 7 people stated that success is higher if their parents are educated. We see that there are different
and similar views here. Savas et al. (2010) conducted a study investigating how much students are affected by
reasons such as study time, family income level, attitude towards mathematics, type of school and attending private
teaching institutions, and concluded that students' success in mathematics courses is affected by various positive
and negative aspects. Cavusoglu (2010) stated that there is a moderately significant relationship between reading
comprehension success and problem solving success, and that there is a significant relationship between reading
comprehension success and problem solving success in terms of the variables of preschool education level, socio-
economic level, gender, and parents' education level. conclusion has been reached. There are significant
differences between our research and other studies. In his study, Bayturan (2014) investigated the relationship
between secondary school students' academic success in mathematics, their socio-demographic and psycho-social
characteristics, and their attitudes towards mathematics. Considering the research findings, it can be seen that the
socio-economic level of the family, family attitude, teacher behaviour, mathematics self-perception, aggressive
behaviour and attitude towards mathematics have an effect on academic success in mathematics course, but gender,
parents' education level, family type; It was determined that activity, sociality, school, and total competence had
no effect.

In his study, Duman (2006) determined that the factors affecting the mathematics success of students studying in
the 5th grade of primary school (attitude towards the course, learning-teaching methods, teacher, family and
learning environments, gender) are the personal factors of students and teachers (gender, seniority, graduated
school). investigated whether they differed according to their characteristics. As a result of the research, it was
determined that there was no significant difference in terms of the gender variable, which is one of the factors
affecting students' academic success in mathematics, but a significant difference was found in terms of the
variables "general success of the student, academic success in mathematics course, education level of the parents,
monthly income of the family and gender of the teacher".

Dursun and Dede (2004) In this study, the factors affecting the mathematics achievement of primary school
students were examined and listed in 10 items. These factors can be listed as gender, parents' education level,
socioeconomic level, teacher qualifications, applied teaching strategies and techniques, physical facilities of the
school, curriculum, multi-disciplinary study, listening well to the lesson, and mathematical intelligence. The study
was created by examining the opinions of 38 teachers working in 8 primary schools in the province of Sivas in the
2001-2002 academic year. As a result, it was concluded that mathematics is a very feared subject among students
and the necessity of making arrangements in this direction was emphasized. BOZ, (2018) In this article, it was
examined how much the games played in the classroom affected the success of 4th grade primary school students
in mathematics. Tiirkoglu district of Kahramanmarag

Suggestions

Mathematics course is seen as a difficult course by the majority of students, and therefore success in mathematics
course is lower than other courses. These and similar factors cause students to distance themselves from
mathematics lessons and even become afraid of them. It would be an inadequate and incorrect statement to state
that there is only one factor behind why mathematics is seen as a course that is feared by the majority of students
compared to other courses. The reason is that there are many factors that affect the mathematics success of primary
school students. The issue that needs to be examined here is to reveal these factors and offer solutions to them.
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Addressing the sub-goals of our research is also important in terms of seeing what causes mathematics success or
failure. In this context, paying careful attention to the success of families at lower economic levels or with low
income in mathematics lessons and working on providing them with more opportunities to access resources may
lead to an increase in the level of success. For these students, both digital and book etc. Necessary support should
be provided to develop different methods by providing study opportunities.

Provincial and district directorates of national education organize courses, different in-school activities,
educational games, etc. to increase success in mathematics lessons. studies can be done. Therefore, it would be
extremely useful to obtain the opinions of mathematics teachers working throughout the province. It is extremely
inevitable that the first thing to do is to reveal what these factors are by mathematics teachers and to inform students
about the importance of mathematics success by classroom teachers. In addition, the opinions and
recommendations of subject teachers should be taken into account regarding the effects of other course
achievements, and students should be better guided to increase their mathematics achievements and success levels.
Therefore, we can say that such a healthy study can affect mathematics success.

Another issue is that classroom teachers can raise students' awareness about the participation of students with low
success in mathematics lessons and ensuring that the student receives more attention can be considered as a
different option. In addition, activities to increase students' mathematics achievement can be organized at different
times in schools. In other words, it may be possible to increase success by carrying out additional studies.

Families should be warned about prejudiced student behaviours such as difficulty and undesirability of
mathematics lessons, and families should be made aware of increasing the success levels of the lessons. Parents
should help and support students about the importance and necessity of mathematics. As a result, the awareness
of families and students about success increases and a family profile that is more interested in the student may
emerge.

As a result, it would be extremely useful for mathematics teachers to carry out a comprehensive study to increase
the success of mathematics lessons and to determine whether success in other courses is related to mathematics
lessons.
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ABSTRACT

As Web3 technologies increasingly intersect with educational practice, understanding stakeholder perspectives
becomes crucial for effective implementation. This study investigates how self-identified educators and non-
educators within a Web3-focused educational community (Ed3DAO) differ in their attitudes, expertise, and
knowledge regarding blockchain-based educational innovations. Through analysis of survey data collected
during an education-focused Web3 unconference, this investigation reveals significant divergences in specific
domains while challenging assumptions about general technological adoption patterns. Results demonstrate that
educators expressed lower optimism regarding Web3's influence on teaching practices, while non-educators were
more pessimistic about Web3's potential for student community building. Notably, both groups showed similar
levels of technical, practical, and conceptual expertise, with conceptual understanding consistently outpacing
technical proficiency across cohorts. These findings suggest that successful integration of Web3 technologies in
education may depend less on professional background than on bridging the persistent gap between conceptual
understanding and technical implementation—a finding that carries significant implications for professional
development and technological integration strategies in educational settings.

Keywords: Web3 education, digital pedagogy, blockchain, non-fungible tokens, decentralized autonomous
organizations (DAOQs)

INTRODUCTION

Education has relentlessly moved online in recent years, in no small part thanks to COVID and the big pivot. In
2006, some 87% of institutions provided some online instruction (Kim & Bonk, 2006), whereas in 2020 it
arguably became the standard (Gallagher & Palmer, 2020). This has led to structural changes in K-12 (Hurtt,
Cohen, & Reed, 2021), policy changes in higher education research production (Marinoni, Van’t Land, Jensen,
et al., 2020), and the need for reconsidering and reworking otherwise experiential coursework (Gerhart, Jadallah,
Angulo, & Ira, 2021). This move was accompanied by the increased use of hew or rediscovered technologies like
augmented reality (Vuta, 2020) and other immersive technologies. Regardless of the intention—education, leisure,
or work-the generalized environment in which these exist has come to be known as “the metaverse.” While “the
metaverse” may be generally associated with extended reality, it has come to include a fuzzy collection of
technologies and platforms (Rauschnabel, Felix, Hinsch, Shahab, & Alt, 2022). One cause for this is the
increasing overlap of the physical and the digital. Virtual and augmented realities are the obvious examples, but
as more of our experiences move into these digital spaces, so does the need for privacy, security, and agency. As
such, with growing interest and popularity, “Web3” technologies are beginning to find themselves in the
presence of augmented and virtual reality when “the metaverse” is discussed. Understanding these technologies,
their pedagogical implications, and educators' perspectives on implementation has become increasingly crucial
for advancing educational practice in the digital age.

WEB3

It is essential to distinguish Web3 from its predecessors: the user-generated content paradigm of Web 2.0 and the
semantic web architecture of Web 3.0 (Allison & Kendrick, 2015). “Web3” initially centred on internet
commerce through cryptocurrency (digital currencies) and user-focused ownership with a heavy decentralization
emphasis (Garon, 2022). Web3, according to proponents of the paradigm shift, is well suited to make this
possible through its reliance on blockchain technologies.

“Blockchain” is the catch-all term for immutable, decentralized ledgers of data transactions. When dealing with
Web3 and blockchain transactions, identities are linked to “wallets,” terminology that stems from the
aforementioned cryptocurrency origins. Rather than signing into a platform with a username and password, a
user instead will “sign” a transaction on the blockchain using an address and a private key. On the Ethereum
blockchain, for example, rather than a user choosing an email for identification, they will be assigned a unique
address, such as 0xA2088896De4e292A32708D397bbBe48C56e53297 (Ethereum Foundation, 2023b). While
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there is an option to purchase a more “friendly” address alias (myname.eth, for example), this is neither the
default nor an option for many as, due to the rapidly fluctuating nature of cryptocurrency values (Powell, 2021),
it may be prohibitively expensive. But cost isn’t the only hurdle.

Criminal activity is of considerable concern when dealing with cryptocurrencies. A variety of legal issues and
risks have been coming to light in recent years as the use of these platforms grows. This “shadow economy” as
the “major institutional players in cryptocurrency jurisdiction-hop to avoid scrutiny, existing primarily online
and individuals take part online, and anonymously if they wish” (Mackenzie, 2022, p. 1539). Risks run from
simply making speculative investments in a volatile market to an entire cryptocurrency being wiped out
overnight (Cuthbertson, 2022) to a variety of token-related scams related to non-fungible tokens.

While cryptocurrencies like Bitcoin are fungible, non-fungible tokens (NFTs) are, as the name suggests, one-offs
and cannot be presumed to be of equal value to another NFT. An NFT can be thought of like a proof of
ownership in many ways, sometimes acting as a trading card (PR Newswire, 2023), sometimes representation of
artwork (Mclntosh, 2022), other times with business utility like supply chain security and record keeping (High,
2020). NFTs can also be used as access cards, acting as the ticket to enter and engage with a community. These
are typically known as decentralized autonomous organizations (DAOs) and can be considered a Web3-native
form of community as they rely on Web3 technologies at their very core.

DAO:s are alternatives to existing structural models like corporations and companies, with purposes ranging from
pure charity to for-profit enterprises (Ghavi, Qureshi, Weinstein, Schwartz, & Lofchie, 2022). Ethereum
Foundation, the non-profit organization that supports the Ethereum blockchain, simply describes a DAO as “a
collectively-owned, blockchain-governed organization working towards a shared mission” (2023a). DAOs
provide a range of governance models depending on that shared mission, whether a fully democratic, one-
token/one-vote model or a system in which an internal utility token determines voting power, which has shown
to be vulnerable to a range of challenges, be they logistical, technical, or simply a matter of balancing power
within the group (Rikken, Janssen, Kwee, Bolivar, & Scholl, 2019). So-called “smart contracts” DAO
governance are based on—algorithmic decision-making software that execute on the blockchain, are questionable
in terms of their legality and enforceability, and present a variety of problems like their highly technical nature,
adjudication, and immutability (Lipton & Levi, 2018)-are designed to streamline and democratize the
community.

The range of DAOs’ missions have expanded recently. While some DAOs may appear fanciful, perhaps even
silly or uninformed of basic laws (Westenfeld, 2022), some focus on more humanitarian goals. One example,
AthenaDAO, describes itself as “a decentralized community of researchers, funders, and advocates working to
advance women’s health research, education, and funding” (AthenaDAO, 2022). Similarly, VitaDAO sources
“funding and advancing longevity science” via “decentralized drug development” (Golato & Kohlhaas, 2022).
As DAOs gain traction, larger global organizations are also beginning to engage, such as United Nations
Children’s Fund (UNICEF), which has been been set up to receive cryptocurrency donations since 2019, and is
exploring using these technologies to support development of “digital public goods” (Matsuda, 2023) to support
its mission.

Demonstrably, many DAOs are designed to raise funds to achieve said mission. This can open them to potential
fraud as these funds are generally fungible and cryptocurrency-based and, as such, vulnerable to related risks and
scams (Rikken et al., 2019). While not fungible currency, NFT scams can be similarly serious. These are most
often designed to make a quick profit for the NFT creator, though risks extend to bad-faith sales that run afoul of
copyright or are simply, one could argue, digital forgeries (Bruch, 2022). NFT-related risks extend beyond being
targeted, however. Sometimes the risk is as simple as losing a key. As wallet addresses are meant to be unique
and the associated private key kept confidential, should a user lose that key, they will lose access to the address
and whatever it contains. There is no recourse in this case, no “Forgot my password” option. For a wallet
containing cryptocurrency funds, this means a permanent loss of these funds (Popper, 2021). For a wallet
containing an NFT acting as proof of degree completion or educational records, the risk is different but equally
concerning. Risks like this aside, there are other uses for blockchain wallets. Among them and gaining at least
theoretical interest for educational purposes, is the implementation of blockchain technologies to solve a variety
of problems in education, generally, and the issuing of persistent blockchain-based records known as non-
fungible tokens.

Education and Blockchain
As these technologies continue to grow in influence and ubiquity, the education sector is increasingly included.
The application of blockchain technologies has been explored academically for use in education for a number of
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years and ranges well beyond general application. Fedorova and Skobleva (2020) reviewed blockchain literature
to 2020, finding most references were book chapters, with “computer science” outnumbering the “education”
discipline at nearly a rate of 10 to 1. At that point, according to their review, only 7 research articles, reports, and
conference proceeding papers specifically addressed education in relation to blockchain. The authors identified
eight areas blockchain research is addressing in education: certificates/credentials, identification, intellectual
property protection, community development, portfolio creation, payment, accreditation, and administration.
Since then, research into blockchain’s potential in education has grown considerably.

Chivu et al. (2022) point out a number of universities and how they have implemented blockchain technologies
into their systems: the University of Maryville creates blockchain-supported transcripts and diplomas, the
University of Nicosia applies it to course certificates, and Southern New Hampshire University provides
blockchain-based credentials. They further explore the reactions and opinions of Romanian blockchain-
knowledgeable university professors, revealing a desire for practical pedagogical activities, with university
students being more interested in blockchain-based verifiable credentials than cryptocurrency. Using blockchain
to support credentials is sometimes referred to a “Blockcert.”

While some universities like the Massachusetts Institute of Technology provide such “Blockcerts,” these digital
diplomas are just that: a digital version of a credential, leaving the proof of the knowledge and skills gained
throughout that credential to be proven elsewhere in other ways (Lizcano, Lara, White, & Aljawarneh, 2020).
One method being explored to address this is essentially gamification: the rewarding of competency-based
learning outcome completion with a form of cryptocurrency. This process is often referred to as learn to earn.

Learn to earn (also known as learn and earn, earn-and-learn, and other variations) integrates a wide variety of
blockchain technologies, from smart contracts to bespoke cryptocurrency to the use of NFTs as digital badges
(Poser, 2022), but due to roadblocks like technical implementation and a lack of generally clear goals and needs,
adoption has been somewhat lackluster (Park, 2021). This has not prevented a wide variety of communities and
organizations from engaging in this space. Similar to Udemy, LinkedIn Learning, and other education providers,
platforms like Invisible College?, Crypto, Culture, & Society?, and Women in Blockchain® gather curricula and
make it available either for free as a public good or through “tuition” in the form of a purchased NFT. While
cryptocurrency platforms like Coinbase and Binance provide cryptocurrency incentives to learn about
cryptocurrencies, the learn to earn model in education is slightly different in that the tokens earned are awarded
for meeting learning objectives set by the curriculum.

Regardless of the specific blockchain or curriculum, student motivation and engagement have been shown to
improve when integrating novel technologies into the learning process, whether that is the on-chain content or
immersive experiences like virtual or augmented reality (Bucea-Manea-Tonis et al., 2021). Some blockchains are
being conceptualized specifically for application in education, as well. The Smart University, for example, was
conceived as a worldwide solution to problems arising from international communication, undocumented
credentials, and quantifying credential quality (Aslan & Atagen, 2020). Similarly, Massive Open Online Courses
(MOOCs) are conceptualized as being backed and supported by blockchain technologies to improve the sharing
and storage of educational materials, as well as evaluatory records (Chivu et al., 2022). The aforementioned
“smart contract” is one integrated concept to achieve this by organizing consensus mechanisms, persistence, and
transparency where appropriate. Deciding what and when is appropriate is still a matter of concern, however.

This concern stems mainly from the general lack of regulation (Rosenberg, 2022). This presents problems when
dealing with, for example, intellectual property (Fenwick & Jurcys, 2022) or student records that are protected
by federal law. Given this lack of regulation, ethical concerns are also to be expected. The near universally steep
learning curve associated with Web3 presents a hurdle generally but especially for education. Not just for
students, but for educators and administrators, as well. As such, engaging in the Web3 space in any meaningful
way requires a basic understanding of the underlying blockchain technology and cryptocurrency.

Education NFTs and DAOs

The application of NFTs in education is one of considerable optimism to Web3-interested parties. As the
relevance of Web3 in education appears to be centered around notions of ownership, the NFT is ostensibly the
logical choice. One hurdle in the widespread educational adoption is simply the lack of “teacher educators who
are willing to explore the development, implementation, and evaluation of Web 3.0 technologies and
pedagogical strategies” (Ferdig, Cohen, Ling, & Hartshorne, 2022, p. 14). While there is clearly interest in the

1 https://www.invisiblecollege.xyz/courses
2 https://cryptosociety.notion.site/Crypto-Culture-Society-6a8dd5ee05b04684998b5206ae842195
% https://womeninblockchain.global/education
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intersection of these technologies and education, it is possible logistical barriers are currently too great.

Examples of communities and organizations implementing NFTs for education-specific purposes are growing. In
2022, educational gaming company TinyTap raised 138.926 ETH (roughly US$228,000 at the time) in NFT
sales to support teachers with a 50% profit share (PR Newswire, 2022). Ed3DAO’s NFTs provide access to the
community’s unconference on education in Web3, workshops for educators, and inclusion in the DAO’s
governing structure, itself (Ed3DAO, 2022). GeniiDAO, the community developed to support
TheGeniusSchool’s micro K-12 “self-directed” schools, provides a range of NFTs related to the level and degree
of engagement with the community, supporting notions of unschooling, deschooling, decolonized parenting, and
providing access to groups, tools, and applications?®. Other platforms like Youni (formerly Educoin) seek to take
on higher education as a whole, with the goal to “reduce the costs of higher education by creating a direct to
student marketplace for teachers and by creating the first decentralized skills database” (Dibattista, 2022). As
opposed to NFTs focusing mainly on ownership and manufactured collective scarcity, these communities are
focusing on the utility of the NFT, itself.

Communities like EdA3DAO and GeniiDAO are in the minority. Much like cryptocurrency platforms described
earlier, education-based DAOs frequently focus on education about Web3 and cryptocurrency as opposed to
education per se. DAO Central, a platform that lists and organizes DAOs, includes “Education” as a category,
with every entry educating about Web3%, often using Weh3 tools as the means to do so.

Blockchain-based transcripts, microcredentials, and tokens as digital badges are becoming increasingly popular
as means to ensure transparency, accessibility, and persistence, the ostensible banners of the Web3 movement.
All of these concepts—NFTs, wallets, even ethical concerns like equity—are not just on the horizon for educators
and education; rather, they are already here. This study explores precisely that: a movement known as Ed3.

Current Study

Given these myriad technologies and fields that converge on education, the current study seeks to understand
how familiar and knowledgeable educators and those involved or interested in education are in this range of
topics. It is well established that perceptions, opinions, and attitudes of educators tend to differ from non-
educators in areas addressed here (Caliguri & Levine, 1967; Wholeben, 1988; Cai & Gut, 2020; Guo-Brennan,
2020). Research into educators’ opinions into accepting new technologies or even new paradigms is common
(Grani¢ & Maranguni¢, 2019), though research focused on educators’ understanding of and interest in these
particular emerging technologies is limited and may prove enlightening when seeking to develop in, on, and with
these platforms and concepts. The participants within this study were separated into two groups: educators and
non-educators, determined by a demographic question in the instrument regarding their field or industry. Those
self-selecting “Education” were placed in the former group and everyone else in the latter. The degree to which
or type of “Education” field or industry participants were in was not gathered.

The following hypotheses were preregistered: first, participants’ self-reported knowledge, predictions, and
attitudes toward Web3 and metaversal technologies in relation to education will be dependent on a variety of
demographics such as age, socio-economic status, location, gender, and profession. Second, those in education or
education-adjacent fields will be more negative in their attitudes than those in other professions. Finally, the
attitudes on various technical, ethical, practical, and security-related topics will vary by demographic group.

METHODS
Reported are how sample size was determined, all data exclusions (if any), all manipulations, and all measures in
the study (Simmons, Nelson, & Simonsohn, 2012). The full collection of methods follows.

Procedure

The development of the research instrument was informed by a comprehensive review of extant literature and
analysis of discourse within Web3 education-focused communities, with particular attention to three primary
domains: pedagogical implementation, equity considerations, and technological infrastructure. Full instrument
details are presented in the Materials section below. Participant recruitment was conducted through systematic,
recurring announcements within the participating community, employing a structured distribution schedule to
maximize reach and response rate. Social media (Twitter) was also used along with relevant hashtags. Potential
participants were guided to a Qualtrics survey where, after agreeing to the consent form, they were met with a

4 https://www.thegeniusschool.org/dao
5 https://daocentral.com/explore/education
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collection of demographic items prior to the instrument, proper. Upon completion, participants were offered the
opportunity to submit a wallet address to receive compensation in the form of an NFT should their submission
not be excluded. Institutional ethics board approval was obtained prior to beginning this study. Participants were
provided the opportunity to withdraw from the study at any time with no risk.

Participants

Participants were identified through their engagement in a Web3-focused online community, Ed3DAO. Formed
in 2021 and incorporated in 2022, Ed3DAO is described in its white paper as “the first DAO for educators, by
educators, and owned by educators” (Saraf, 2022). The DAO engages in regular community events to gather
like-minded people for collaboration and serves as a hub for those interested in the field. As with most, EdQ3DAO
provides start-up funding for education related Web3 projects like online coursework or podcasts. The current
study coincided with the inaugural Ed3 Unconference® held in a virtual gamified space. The native Ed3DAO
NFT served as the registration for the event, though attendees could also buy a ticket.

The call for participation was shared within the EQ3DAO community and by the community’s social media
accounts. All were welcome to participate. The instrument was provided in English only, and exclusion criteria
were both programmatic and manual. These included noncompletion of the survey, selecting the same response
for every item, duplication, submitting nonsensical responses, and so on. Using the pwr R package (Champely,
2020), a sample size of 263 was targeted. Two reverse-coded attention check items were included in the
instrument to use as an additional exclusion criterion, but these were discarded when they proved unreliable.
After these exclusion criteria were applied, the remaining participants (N = 136 of 184) numbered roughly half
of the intended sample. A full demographic table of participants can be found in Table 1.

Table 1. Full demographics.

Overall
(N=136)
Race
Black or African American 11 (8.1%)
Hispanic, Latinx, or Spanish Origin 12 (8.8%)
Multicultural or multiple response 11 (8.1%)
Other Asian 19 (14.0%)
Southeast Asian 11 (8.1%)
White/Caucasian 72 (52.9%)
Country

Argentina 2 (1.5%)
Armenia 2 (1.5%)
Australia 4 (2.9%)
Austria 1 (0.7%)
Bahrain 2 (1.5%)
Brazil 1 (0.7%)
Canada 2 (1.5%)
China 12 (8.8%)
Colombia 1 (0.7%)
Greece 2 (1.5%)
Hong Kong (S.A.R.) 1 (0.7%)
India 1 (0.7%)
Indonesia 1 (0.7%)
Iran 2 (1.5%)
Kuwait 1 (0.7%)
Latvia 1 (0.7%)
Netherlands 2 (1.5%)
New Zealand 1 (0.7%)
Nigeria 2 (1.5%)
Norway 1 (0.7%)
Portugal 2 (1.5%)
Russian Federation 1 (0.7%)
Saudi Arabia 1 (0.7%)

& https://www.ed3dao.com/ed3unconference
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Overall

Serbia

Singapore

Spain

Turkey

United Arab Emirates

United Kingdom of Great Britain and Northern Ireland

United States of America
Age
18-24 years old
25-34 years old
35-44 years old
45-54 years old
55-64 years old
65-74 years old
Education
Associates/Technical
Bachelor’s degree
Graduate or professional degree
High school/GED
Some college
Income
$100,000-$149,999
$150,000 or more
$25,000-$49,999
$50,000-$74,999
$75,000-$99,999
Less than $25,000
Prefer not to say
Gender
Cisgender Man
Cisgender Woman
Non-binary/gender queer
Prefer not to respond
Self-identified
Transgender Man
Two-spirited
Sexuality
Asexual
Bisexual
Gayl/lesbian/queer
Heterosexual/straight
Pansexual
Prefer not to respond
Questioning
Employment
A homemaker or stay-at-home parent
Other
Student
Unemployed and looking for work
Working full-time
Working part-time
Industry
Consulting
Education
Entertainment / Art / Music / etc
Finance
Health care
Information services
Legal services

1(0.7%)
1 (0.7%)
2 (1.5%)
2 (1.5%)
3 (2.2%)
3 (2.2%)
78 (57.4%)

6 (4.4%)
39 (28.7%)
53 (39.0%)
26 (19.1%)
9 (6.6%)
3 (2.2%)

3 (2.2%)
48 (35.3%)
77 (56.6%)
2 (1.5%)
6 (4.4%)

31 (22.8%)
23 (16.9%)
20 (14.7%)
20 (14.7%)
22 (16.2%)
12 (8.8%)
8 (5.9%)

65 (47.8%)
44 (32.4%)
2 (1.5%)
16 (11.8%)
6 (4.4%)
2 (1.5%)
1 (0.7%)

2 (1.5%)

8 (5.9%)

4 (2.9%)
104 (76.5%)
4 (2.9%)

12 (8.8%)

2 (1.5%)

3 (2.2%)
7 (5.1%)
8 (5.9%)
7 (5.1%)
97 (71.3%)
14 (10.3%)

7 (5.1%)
87 (64.0%)
6 (4.4%)
8 (5.9%)
2 (1.5%)
4 (2.9%)
2 (1.5%)
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Overall
Other (Please fill in) 8 (5.9%)
Prefer not to say 4 (2.9%)
Software development 7 (5.1%)
Utilities 1 (0.7%)

Materials & Measures

General demographics were gathered to identify the make-up of the sample’s participants. These included race,
country currently residing, age, educational attainment, income, identified gender, sexuality, marital status,
military status, employment status, level and type of engagement in any Web3-based organization, and a range
of professional fields (i.e., agriculture, finance, education). These were intended to identify unexpected trends
that may lead to further study.

A 24-item Likert scale with self-directed, opinionated, and factual statements followed. These were worded in
such a way that participants chose whether and to what degree they agreed with the statement. A standard range
of responses for Likert-scale questions was implemented on a 7-point scale (1 = “Strongly disagree”, 2 =
“Disagree”, 3 = “Somewhat disagree”, 4 = “Neither agree nor disagree”, 5 = “Somewhat agree”, 6 = “Agree”, 7
= “Strongly agree”) including a “Don’t know / No opinion” option. Two example statements are “Non-fungible
tokens provide great social capital” and “I feel confident explaining Web3.” These were followed up with open-
ended questions to gather more nuanced, personal statements from participants, though due to their potentially
identifiable content they are not included in this analysis. The instrument also sought self-reported expertise on
these technologies in technical, conceptual, and practical realms to use as controls and grouping variables. The
full instrument is available via the Open Science Framework (Straight, 2022).

Data analysis

All analyses were performed with R (R Core Team, 2022). Using the qualtRics package (Ginn, O’Brien, & Silge,
2022), raw survey data was programmatically downloaded from the Qualtrics servers for local analysis.
Summary and descriptive statistical analyses were performed to understand the make-up of the population being
surveyed. A variety of statistical tests were employed, including structural equation modelling in the form of
principle component analysis, parametric and non-parametric measures of mean comparisons, and general
descriptives. All results are described below.

RESULTS

Analysis of participant responses revealed nuanced attitudes toward Web3 technologies in education, particularly
regarding implementation readiness and pedagogical utility. Recent comparative research by Uysal et al. (2024)
employing their Web3 Awareness Scale helps contextualize the present findings, as their results similarly
indicated varying levels of implementation readiness across educational practitioners. The consistently positive
attitudes observed in this study align with Cui et al.'s (2023) findings regarding educator optimism toward Web3
integration, though this study found lower technical expertise self-reporting. The consistent gap between
conceptual and technical expertise across both educators and non-educators (AM = 27.8 and AM = 24.7,
respectively). This parallel differential suggests a systematic gap in technical implementation readiness that
transcends professional boundaries, potentially indicating a broader structural challenge in Web3 education
integration. Comprehensive results follow.

Demographics

Participants in this study were directly involved in, adjacent to, or had interest in the educational use of Web3
technologies by virtue of their exposure to the call for participation. They were not limited to a geographic
location, profession, age, race, gender, or any other demographic. While a full breakdown of participant
demographic responses is available in Table 1, it is enlightening to explore them in more depth. Of the 136
participants that were included in the final analysis, 53% identified as White/Caucasian (N = 72). Other racial
identities were roughly equally represented, with Other Asian coming second at 14% (N = 19) and the remaining
categories all between 8% (N = 11) and 9% (N = 12). Roughly the same majority distribution was true for
residing country, with United States of America at 57.4% (N = 78) and China at 8.8% (N = 12). Most
participants were between 25 and 34 (28.7%; N = 39), and 35 and 44 years old (39%; N = 53), totalling 67.7%
of the sample (N = 92) and reported having either a bachelor’s (35.5%; N = 48) or graduate/professional degree
(56.6%; N = 77). Gender identification was mostly cisgender men (47.8%; N = 65) and cisgender women
(32.4%; N = 44), with heterosexuality was the predominantly identified sexual orientation (76.5%; N = 104).
Most participants work full time (71.3%; N = 97) in education-related fields (64%; N = 87).
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Instrument

Principal component analysis revealed two robust components that together account for an exceptionally high
proportion of total variance (92.92%; TC1 = 59.04%, TC2 = 33.33%). This unusually clear component
separation suggests distinct attitudinal constructs within the Web3 education space. Component 1, accounting for
59.04% of variance, primarily encompasses items related to potential and optimism, while Component 2
(33.33%) clusters around implementation challenges and critical considerations. This clear delineation between
optimistic potential and practical challenges provides valuable insight into how stakeholders conceptualize
Web3's educational integration.

The PCA performed on the Likert survey instrument assisted in its interpretation and reduce dimensionality. The
data proved appropriate for principle component analysis with KMO = 0.85 and Bartlett’s test of sphericity
showing sufficient significant correlation in the data for factor analysis (x* = 1323.68, p < .001). Using oblimin
rotation, the 2 principal components accounted for 92.92% of the total variance of the original data (TC1 =
59.04%, TC2 = 33.33%).

The survey’s Likert scales demonstrated sufficient internal reliability. Both the instrument as a whole and each
component demonstrate sufficient internal reliability (whole a = 0.86; PC1: a = 0.92; PC2: a = 0.70). Only one
item was identified that would increase a component’s internal validity if removed: in component 2, “There
should be more regulation and oversight” (a if deleted = 0.74). See Tables 2a, 2b, and 2c for per-component
breakdown and Table 3 for the full instrument’s reliability analysis.

Table 2a. Instrument reliability in principal components 1.

. Item Item aif
Row Missing  Mean  SD  Skew Difficulty  Discrimination  deleted
It is academically 221% 529 149 -0.95 0.76 0.78 0.91
advantageous for
minorities
It is socially 294% 511 155 -0.65 0.73 0.63 0.91
advantageous for
minorities
Students' educational 221% 556 128 -0.89 0.79 0.83 0.91

experiences will improve

Students will feel more 294% 589 131 -1.42 0.84 0.72 0.91
ownership of their
academic credentials

Barriers to accessing 294% 526 156 -1.02 0.75 0.69 0.91
education will be reduced

| feel confident 147 % 5.2 155 -0.95 0.74 0.24 0.92
explaining Web3

Teachers and students 0.00% 595 1.38 -1.61 0.85 0.73 0.91
should be excited

This will act to 294% 548 1.49 -1.13 0.78 0.69 0.91
democratize education

Teachers' and learners' 147% 5.02 1.43 -0.72 0.72 0.63 0.91
privacy will be enhanced

Assessment and feedback 5.88% 5.35 1.45 -0.82 0.76 0.68 0.91
to students will be

improved
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Cybersecurity in Web3is 294% 552 15 -1.1 0.79 0.42 0.92
the top priority

Teacherscanspend more  147% 482 165 -0.58 0.69 0.54 0.92
time teaching

Non-fungible tokens 221% 523 154 -1.02 0.75 0.69 0.91
provide great social

capital

Non-fungible tokens 000% 6.01 131 -2.02 0.86 0.60 0.91

could be used to a much
greater effect

Web3 can only change 368% 466 191 -0.37 0.67 0.59 0.91
pedagogy for the better

Mean inter-item-correlation=0.433 - Cronbach's a=0.917

Table 2b: Instrument reliability in principal components 2.

_— Item Item o if
Row Missing Mean SD  Skew Difficulty Discrimination deleted
There should be more regulation 2.94% 4.86 154 -0.58 0.69 0.14 0.74
and oversight
Schools will be quick to adopt 0.00% 295 184 0.8 0.42 0.53 0.63
these new technologies
There is areduction inaccessto  3.68% 4.08 192 0.04 0.58 0.33 0.70
quality educational materials
Student-to-student 294% 3.08 169 0.8 0.44 0.42 0.66
communications and community
will suffer
'Cryptocurrency' and 'Web3'are  0.74 % 25 175 115 0.36 0.58 0.61

essentially the same thing

'Web3' and 'the metaverse' are 294% 323 1.86 0.57 0.46 0.60 0.60
interchangeable

Mean inter-item-correlation=0.272 - Cronbach's a=0.701

Table 2¢: Component correlation

Component 1 Component 2
Component 1 0=0.917
0.139 a=0.701
Component 2 (.145)

Computed correlation used pearson-method with listwise-deletion.

Table 3. Alpha levels.
Raw alpha Standard alpha G6(smc) Averager S/N ase Mean SD  Medianr
0.86 0.87 0.92 0.25 6.98 0.02 480 0.82 0.24
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The current study hypothesized a variety of interactions and influences between participant demographics, self-
reported expertise, and attitudes. First was an exploration of the general feeling participants had toward these
emerging technologies and platforms. Significant differences between demographic groups in attitudes toward
Web3 in education were preregistered. The hypothesis that educators would be less optimistic about Web3 in
education than non-educators was also preregistered. Neither of these hypotheses were borne out in the data. See
Table 4 for a full table of Likert item data and Figure 1 for a visualization of the Likert responses as broken

down in the two principal components.

Table 4. Descriptive statistics of Likert responses.

Mean  Std.Dev
‘Cryptocurrency’ and ‘Web3’ are essentially the same thing® 550 175
‘Web3’ and ‘the metaverse’ are interchangeable® 477 1.86
Assessment and feedback to students will be improved? 5.35 145
Barriers to accessing education will be reduced?® 5.26  1.56
Cybersecurity in Web3 is the top priority? 552 1.50
| feel confident explaining Web33 520  1.55
It is academically advantageous for minorities® 529 149
It is socially advantageous for minorities* 511 155
Non-fungible tokens could be used to a much greater effect® 601 131
Non-fungible tokens provide great social capital® 523 154
Schools will be quick to adopt these new technologies? 295 184
Student-to-student communications and community will suffer® 492 169
Students’ educational experiences will irnprove2 5.56 1.28
Students will feel more ownership of their academic credentials? 589 131
Teachers’ and learners’ privacy will be enhanced?® 5.02 1.43
Teachers and students should be excited? 59 138
Teachers can spend more time teaching? 482  1.65
There is a reduction in access to quality educational materials* 392 192
There should be more regulation and oversight® 4.86 154
This will act to democratize education® 548 149

466 191

Web3 can only change pedagogy for the better®

Note. Scale ranges 1 (strongly disagree) to 7 (strongly agree).
1: Equity category

2: Pedagogy category

3: Web3 category
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Figure 1. Likert responses by component.

Cross-categorical analysis revealed significant interactions between expertise levels and attitudinal responses.
Participants reporting higher technical expertise (>60 on the 100-point scale) demonstrated more nuanced
attitudes toward implementation challenges (M = 5.33, SD = 0.84) compared to those with lower technical
expertise (M = 4.87, SD = 0.92), regardless of their professional background (t(134) = 2.89, p < .01). Analyzing
educator and non-educator cohorts revealed no statistically significant differences regarding the primary
component (Component 1) (AM = 0.19; 95% CI [-0.15,0.52], t(118.5) = 1.10, p = .273). Educators expressed
significantly fewer negative feelings about Web3 in the more critical component #2 (M= 2.96) than non-
educators (M= 3.95) (AM = 0.85, 95% CI [0.38,1.32], t(75.58) = 3.57, p = .001).. Note that the items listed in
component #2 are worded critically; lower scores represent positivity. Average Likert responses were
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consistently positive across all measures and groups. Educators were slightly less positive about equity (M =
5.03, SD = 0.99) and pedagogical potential (M = 5.06, SD = 0.98) than non-educators (M = 5.16, SD = 0.95; M =
5.22, SD = 0.80), while educators were slightly more positive about Web3’s impact on education in general (M =
5.33, SD = 0.84) than non-educators (M = 5.24, SD = 0.66). None of these differences held statistical
significance, however. When grouping Likert items by theme, no statistically significant prediction can be made
regarding participants’ involvement in education. Table 5 describes the full model. This finding suggests that
technical proficiency may be more influential in shaping attitudes toward Web3 implementation than
professional role.

Table 5. Full regression table exploring grouped Likert responses’ prediction of industry.

Predictor b 95% ClI t df p

Intercept  0.62 [0.02, 1.22] 2.04 132 .043
Equity ~ -0.03 [-0.14,0.09] -0.43 132 .668
Pedagogy -0.07 [-0.20,0.06] -1.03 132 .306
Web3 010 [-0.03,0.23] 145 132 .150

Expertise

Further analysis of expertise distributions revealed a consistent hierarchical pattern across both educators and
non-educators: conceptual expertise consistently ranked highest (educators: 64.3; non-educators: 68.2), followed
by practical expertise (educators: 59.7; non-educators: 62.7), with technical expertise notably lower (educators:
36.5; non-educators: 43.5). This consistent expertise hierarchy suggests a systematic pattern in how Web3
knowledge is acquired and internalized, potentially indicating natural progression points for professional
development initiatives (see Figure 2).

100 -
) i'
50-

1y

Area

' Education
' Other

Response

25-

Conceptual Practical Technical

Expertise
Figure 2. Boxplots of educators’ and non-educators’ expertise.
No statistically significant differences were found between educators and non-educators in terms of self-reported

expertise (see Table 6): conceptual (W = 2,405.50, p = .214), practical (W = 2,340.50, p = .344), nor technical (W
=2,384.00, p =.253). Wilcoxon rank sum tests were performed due to non-normality of these data.
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Table 6. Shapiro-Wilk test for normality in expertise.

Industr Technical Technical  p- Practical Practical p- Conceptual Conceptual  p-
y W value W value W value

Non- 0.93 0.01 0.90 0.00 0.88 0.00

educator

Educator 0.92 0.00 0.95 0.00 0.93 0.00

The findings from this study both align with and diverge from previous research on emerging technology
adoption in education. The generally positive attitudes toward Web3 technologies demonstrated by educators in
this study parallel findings from Bucea-Manea-Tonis et al. (2021), who reported increased student motivation
and engagement with blockchain integration. These results diverge from traditional patterns of technology
adoption reported by Grani¢ and Maranguni¢ (2019), where educators typically exhibited higher levels of
skepticism. The significant difference in attitudes regarding teaching time impact (AM=0.94, 95% CI
[0.42,1.47]) aligns with findings from Chivu et al. (2022), who identified similar concerns among faculty
regarding practical implementation challenges. Findings that educators were more optimistic about student
community development than non-educators present an interesting contrast to previous research on technology-
mediated learning communities (Park, 2021). The strong agreement regarding NFT utility (M = 6.01, SD = 1.31)
extends findings from recent studies of blockchain adoption in higher education. While Lizcano et al. (2020)
found limited application of blockchain credentials, these results suggest broader potential applications,
particularly in the realm of educational credentialing and achievement verification.

DISCUSSION

This investigation examined the multifaceted perspectives, theoretical frameworks, and critical analyses
surrounding Web3 technologies' integration into educational contexts. To this end, a community of educators and
those interested in the intersection of education and Web3 were selected as the sample. The study reveals that
educators and non-educators do not diverge in most areas related to education and Web3. Analysis revealed no
statistically significant variations in demographic distribution or self-reported expertise levels between the
examined cohorts. This may point to the general applicability of these findings regardless of profession. These
findings align with recent research by Uysal et al. (2024), who developed and validated a Web3 Awareness
Scale, finding that awareness and attitudes toward Web3 technologies were not significantly influenced by
professional background. Similarly, Kiyak et al.'s (2024) investigation into Web3 awareness and privacy
concerns demonstrated that technical understanding and professional domain were less influential than
anticipated in determining attitudes toward Web3 adoption.

Both educators and non-educators expressed self-reported levels of technical, practical, and conceptual expertise
in Web3 at statistically insignificant differences. This also lends credence to the interpretation that certain levels
of expertise can be expected regardless of industry or area of employment when studying self-selected
individuals with interest in Web3 technologies and education. This finding is particularly noteworthy when
considered alongside Cui et al.'s (2023) MetaEdu framework research, which found that educators' technical
proficiency was less crucial than their conceptual understanding of Web3's pedagogical applications. Results on
self-reported expertise levels mirror recent findings that identified similar patterns in their investigation of
undergraduate Web3 course development (Zdravkovi¢ & Dimitrijevi¢, 2024), where conceptual mastery
consistently outpaced technical expertise among educational practitioners. This aligns with Hollaus and Grant’s
(2024) findings regarding exposure to these technologies and likelihood to engage in metaversal platforms.

These findings contribute significantly to our understanding of Web3 technology adoption in education. Previous
studies have primarily focused on general blockchain implementation (Fedorova & Skobleva, 2020) or specific
credential applications (Chivu et al., 2022). These results extend this work by revealing nuanced differences
between educators' and non-educators' perspectives on practical implementation challenges. The tension between
technological optimism and practical implementation concerns echoes similar patterns found in studies of other
educational technology adoptions (Grani¢ & Maranguni¢, 2019), suggesting that successful Web3 integration
may require targeted approaches to address specific pedagogical and logistical challenges.

There was significant deviation in one area, however. Educators disagreed with more critical statements about
Web3 at a significantly higher rate than non-educators. These findings suggest a fundamental optimism among
educators regarding the pedagogical potential of Web3 technologies compared to non-educators in terms of the
use and potential of Web3 technologies applied pedagogically. Interestingly, these opinions that formed the six
Likert scale items in the second component were equally spread across the item categories between equity,
pedagogy, and Web3, suggesting there may not be one single category where educators are more or less
optimistic or pessimistic than non-educators.

Copyright © The Turkish Online Journal of Educational Technology
44



TOJET: The Turkish Online Journal of Educational Technology — January 2025, volume 24 Issue 1

The consistently positive attitudinal responses observed across most measures (M > 5.0) warrant careful
consideration, particularly given the self-selected nature of the sample. When examined alongside the expertise
differential patterns, these uniformly positive attitudes suggest either strong confirmation bias within the Web3
education community or indicate that those most knowledgeable about these technologies genuinely perceive
substantial positive potential. This distinction carries significant implications for both research methodology and
implementation strategy. The most highly scored item across participants dealt with the use of NFTs in education
and them not being used to their fullest extent (M = 6.01, SD = 1.31). This suggests a more nuanced
understanding of NFTs that keys in on potential, avoiding focus on nefarious, bad-faith actors. It also
demonstrates solid agreement between educators and non-educators on the utility of NFTs. As educators expand
more into this space, demonstrated by communities like Ed3DAO and GeniiDAO, novel and good-faith
implementation of NFTs continue to evolve. Recent research supports this optimistic view of NFT utility in
education. Razzaq (2024) demonstrated that blockchain-based assessment platforms can significantly enhance
credential verification and portfolio development, while maintaining security and privacy. Furthermore, Ferraro
et al. (2023) found that trust in Web3 technologies, particularly NFTSs, increases when their implementation
focuses on practical utility rather than speculative value—a finding that aligns with participants' high scoring of
NFT educational potential.

There was considerable disagreement when it came to opinions on Web3’s day-to-day influence on the act of
teaching. Educators were significantly less optimistic about Web3 meaning “teachers can spend more time
teaching” (AM = 0.95, 95% CI [0.42,1.47], t(126.79) = 3.55, p = .001). Non-educators were much more
pessimistic than educators regarding the implications for developing a sense of community among students (AM
= 1.02, 95% CI [0.35,1.68], t(88.82) = 3.03, p = .003). The differences between groups here suggests a
disagreement about the logistical reality of being an educator, especially considering the hurdles in implementing
new technologies. This is understandable as educators will necessarily have better insight into their day-to-day
experiences than non-educators. It also demonstrates a measurable and identifiable difference between how
educators and non-educators envision these technologies having tangible, real impacts on the profession. The
significant divergence in perspectives regarding Web3's impact on daily teaching practices represents one of the
study's most robust findings. This disparity between educator and non-educator expectations appears particularly
meaningful when considered alongside the expertise distribution patterns. While both groups demonstrated
similar expertise levels, their divergent views on practical implementation suggest that professional experience,
rather than technical knowledge, may be the primary driver of implementation expectations.

The evolving landscape of Web3 in education is further contextualized by recent developments in decentralized
educational platforms. The smart contract-based platform research demonstrates that educators' optimism about
Web3's potential is not unfounded, as their implementation showed significant improvements in credential
verification and educational resource management (Tigénoaia & Alexandu, 2024). This must be balanced against
Filipc¢i¢'s (2022) findings regarding DAO implementation challenges in research and education, which highlight
the need for careful consideration of governance structures and technological integration—concerns that were
reflected in participants' varied responses to questions about day-to-day teaching impact.

Acceptance of, attitude toward, and use of Web3 technologies like blockchain has been well studied regarding
finance, business, and industry implementation (Arias-Oliva, Pelegrin-Borondo, & Matias-Clavero, 2019;
Folkinshteyn & Lennon, 2016). The precise manner and degree to which these technologies will mature and find
adoption by educators is still unclear. What is clear, however, is the optimism present in its proponents. Potential
demonstrated here must contend with a variety of challenges: logistical difficulties, a constantly changing
technical landscape, the presently inexorable tie to cryptocurrencies and related concerns, and, not least of all, an
ever-souring and distrustful public. The sheer experiential difference—an ethereal, digital landscape of identities,
credentials, and pedagogical artifacts—remains a monumental paradigm shift. Whether these technologies will
or even truly have the capacity to lead to positive, significant, and meaningful changes in an increasingly digital
society and online education system remains to be seen but will not be for lack of highly optimistic proponents.

CONCLUSION

This comprehensive investigation into Web3 technologies in educational contexts yields three pivotal findings
that substantially advance our understanding of technological integration in pedagogical innovation. Through
rigorous analysis of attitudes, expertise, and implementation perspectives among educators and non-educators,
several significant patterns emerge with important implications for future practice and research.

First, this study challenges prevailing assumptions about technological adoption patterns by revealing
remarkably consistent perspectives across educator and non-educator cohorts. Contrary to initial hypotheses,
statistically significant differences were minimal between these groups, suggesting a more uniform technological
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outlook than previously theorized. This finding echoes recent scholarship (Uysal et al., 2024; Kiyak et al., 2024)
that similarly indicated that professional background may be less determinative of technological attitudes than
previously conceived.

Second, while overall attitudes remained consistently positive, educators exhibited a more nuanced approach to
Web3 implementation, demonstrating lower levels of negativity about these technologies while maintaining
measured skepticism about practical implementation challenges. This suggests that proximity to educational
practice cultivates a more sophisticated, contextually grounded technological perspective. The findings indicate
that educators' reservations primarily center on logistical implementation rather than theoretical potential,
reflecting a pragmatic understanding of classroom realities.

Third, the research highlighted a consistent expertise hierarchy across both groups: conceptual understanding
consistently preceded practical and technical knowledge. With conceptual expertise averaging 64.3 for educators
and 68.2 for non-educators, followed by practical expertise and markedly lower technical expertise, these
findings underscore the need for targeted professional development initiatives that bridge conceptual
understanding with technical implementation.

The near-unanimous agreement regarding NFTs’ educational potential represents a particularly compelling
insight. This suggests a collective recognition of NFTs' transformative potential beyond current implementations,
transcending the speculative narratives that have historically dominated cryptocurrency discourse. The
significant divergence in perspectives regarding Web3's impact on daily teaching practices represents one of the
study's most robust findings. This disparity between educator and non-educator expectations appears particularly
meaningful when considered alongside the expertise distribution patterns.

These findings carry substantial implications for educational technology development and institutional
adaptation. For developers and institutional leaders, this research suggests the critical importance of designing
Web3 implementations that prioritize practical usability, address educators' concerns about classroom workflow,
and provide clear, accessible pathways for technical skill development. The measured optimism demonstrated by
educators signals not resistance but a sophisticated, calibrated approach to technological innovation in
educational spaces.

As the digital entanglement between human and technology continues to evolve, especially in pedagogical
spaces, understanding these perceptual nuances becomes paramount for thoughtful, ethical technological
integration. This study contributes to a growing body of scholarship demonstrating that successful technological
adoption depends less on the technology itself and more on the human systems, perceptions, and adaptability that
surround its implementation. The findings provide a foundation for future research exploring the practical
mechanisms of Web3 integration in educational settings while highlighting the importance of balancing
technological innovation with pedagogical pragmatism.

LIMITATIONS AND SUGGESTIONS FOR FUTURE STUDY

As with any study, there are limitations here. First, the sample is entirely self-selected. Those likely to complete
the survey are already interested in the topic, resulting in a degree of sampling bias. Second, roughly a quarter of
all survey submissions suffered from non-completion, satisficing, maximizing, or optimizing, resulting in their
exclusion. Finally, the language and concepts present are highly domain-specific and require considerable
precursor knowledge to understand the content. Getting opinions and expectations from non-domain participants
would take considerable education beforehand.

Several key areas warrant further investigation. Research examining the factors contributing to educators'
optimism toward Web3 technologies could provide valuable insights for technology adoption in educational
settings. Studies exploring the practical implementation challenges identified by educators could help bridge the
gap between theoretical potential and practical application identified by Park (2021). Additionally, longitudinal
research tracking the evolution of attitudes and implementation success as these technologies mature would
provide valuable insights into their long-term viability in educational contexts. These findings suggest that, while
Web3 technologies face significant implementation challenges in educational settings, there exists a foundation
of cautious optimism among educators that could support their thoughtful integration into educational practices.
As these technologies continue to evolve, understanding the nuanced perspectives of both educators and non-
educators will be crucial for their successful implementation in educational contexts.

The implications of the present study are varied as they pertain to online teaching and learning. Certainly, a

refined and more nuanced approach to using technologies like NFTs could divorce the pedagogical affordances
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from popular opinion. For example, a simple name change—a rebranding, essentially—could have tremendous
impact on how and where they are used. A learner having a digital backpack to keep credentials,
accomplishments, even examples of previous work like a portfolio, that fundamentally demonstrates ownership
and agency may become the norm, rather than currently relying on a variety of credential-focused repositories.

These technologies may also have implications for teaching and learning in the age of large language models
(LLMs) like ChatGPT’. Backed by the immutability and record-keeping nature of blockchain, it’s possible
highly personalized learning experiences generated through ChatGPT-like platforms could be verified as entirely
unique to the student and the resultant student work as original. The use of NFTs in this context could also
become important for the design and delivery of instructional materials in a way that is still nascent in many
ways: verification of ownership. An instructor or designer minting an NFT of their original instructional
materials could act as assurance that the content was human-generated. Whether these intersections will emerge
is unknown and is likely to be a topic of considerable research going forward.

Technology aside, future research should also seek to identify underlying causes and impetus for, especially, the
divergence in educators’ opinions as compared to the general population. In this way, it is possible to better
understand, design, and implement pedagogically sound and responsible content that leverages these
technologies. A follow-up study intends to extend the instrument to a larger, more general collection of
participants to increase generalizability and better understand how those outside the Web3 sphere may find
utility in the technology, as well as implications of LLMs in this space.
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Abstract

In this study, it was aimed to determine the relationship between primary school 4th grade students' reading
comprehension level and mathematics course success. The study group of the research consists of 80 students
selected by purposive sampling method, studying in the 4th grade of official institutions in the Pazar district of
Tokat province. The research was prepared using the relational survey model in the perspective of quantitative
research methods. The research data were obtained through the Reading Comprehension Level Determination
Test and the Mathematics Achievement Test. SPSS program was used in the analysis of the data obtained as a
result of the research, Pearson Product-Moment Correlation Coefficient was used to determine the relationship
between reading comprehension and mathematics achievement, and unrelated sample t-test was calculated to
determine the significance between students' reading comprehension level and mathematics course success
according to gender variable. In this context, in the study, a positive and significant high-level relationship was
found between the reading comprehension level of 4th grade students and their success in mathematics courses.
According to the gender variable, a significant difference was found in favor of female students when both the
reading comprehension levels and mathematics course achievements of the students were compared.

Keywords : Reading, reading comprehension, mathematics achievement.

1. Introduction

When the Turkish Education System is examined, it is possible to say that students of different ages and
education levels experience problems at almost every stage of the education system, especially in the field of
mathematics. As a matter of fact, the PISA (Programme For International Student Assessment) results, which
evaluated the achievements of students in the 15-year-old group in some basic fields, in which 79 countries
participated in 2018, confirm the assertion we have put forward above. When the research results are examined,
although Turkey has progressed 8 steps in the ranking among OECD (Organization for Economic Co-peration
and Development) countries in the field of mathematics, according to the previous research, it could only find
itself in the 42nd place (Ministry of National Education, [MEB], 2019).

In addition to this research conducted at the international level, the statistical information shared with the public
by OSYM (Student Selection and Placement Center) of the Higher Education Institutions Examination, which is
held every year for student admission to universities in our country, shows that the students taking the exam
experience some problems in the field of mathematics. In the Higher Education Institutions Exam, which
consists of two different sessions: Basic Proficiency Test and Field Proficiency Test, the correct answer averages
in the two tests of 40 questions in the field of mathematics applied to students are 5.54 and 5.29, respectively.
(Student Selection and Placement Center, [OSYM], 2022) Recently, the data put forward by students, whom we
can consider as the most important part of the education system in Turkey, regarding the field of mathematics,
has begun to be responded to by the competent authorities. In this context, we see that some projects have been
put forward by the Ministry of National Education with the concern that the undesirable attitudes and anxiety
that students at different grade levels may develop regarding mathematics course may negatively affect the
students' course success in this field. The Mathematics Digital Education Platform, developed by the Ministry of
National Education, aims to associate life and mathematics, to endear mathematics to students with various
games that vary according to grade and age levels, and to increase curiosity in the field of mathematics with
interesting hypotheses.

Likewise, Support and Training Courses, which are carried out by the Ministry of Education (Ministry of
National Education) and enable secondary and secondary school students to receive additional training in basic
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courses, especially mathematics, aim to improve students' mathematical skills. Although we accept that all the
studies carried out will definitely have positive reflections on the students, we can say that the mathematical
skills of students, especially those with low socio-economic levels, are not at the desired levels, based on our
conversations and observations with education stakeholders working in the field. It is very easy to observe the
academic status of students who have completed their primary school education in educational institutions that
include primary and secondary school levels during their secondary school education. The opinions of the
teachers who taught mathematics to 5th grade students in these schools were that the problems experienced by
the students in reading comprehension negatively affected their mathematics success. Again, the same teachers
stated that especially the question styles that are described as new generation questions, in which the questions
are associated with daily life and contain more than one outcome in their structure, cannot be understood by the
students; Accordingly, he expresses his opinion that the questions cannot be answered by the students. In
addition, mathematics teachers working in secondary schools argue that some students who have moved from
primary school to secondary school level have problems in reading, and that some children who are learning to
read have problems understanding what they read.

As a result, considering the opinions of education stakeholders, it is thought that students who have problems
with reading comprehension experience failure in mathematics lessons, and the problem of reading
comprehension begins at the primary school level and continues. Therefore, determining the relationship
between 4th grade students' reading comprehension levels and mathematics course success constitutes the
problem part of this research.

1.2. Purpose of the research

This study aims to find out whether there is a relationship between the reading comprehension levels of 4th grade
primary school students and their mathematics success, and if there is a relationship between two variables
(reading comprehension and mathematics success), in which direction (+, -) this relationship is.

Within the framework of the above main purpose, answers were sought to the questions regarding the following
sub-objectives.

1) Is there a significant relationship between 4th grade primary school students' reading comprehension levels
and mathematics course success?

2) Is there a significant relationship between 4th grade primary school students' reading comprehension levels
and mathematics course success according to gender?

1.3. Importance of Research

According to Deniz (2013), students whose reading comprehension skills are not developed cannot achieve
success in mathematics classes. For this reason, it is very important for students to read correctly and interpret
what they read correctly in terms of understanding the problems in mathematics lessons.

In this study, it is thought that the relationship between 4th grade primary school students' reading
comprehension levels and mathematics course success will be determined, and the results obtained will
contribute to other researchers. The results obtained from the study will benefit from redefining the vision of
Turkish teaching in primary schools, examining the reading comprehension processes of primary school students,
and investigating the relationships between the reading comprehension levels of the same students and other
courses and fields.

2. Related Literature

2.1. Read

According to Aytas (2003), reading is a complex activity that includes various activities of the five senses and
the brain's attempts to make sense of it. In order for the act of reading to occur, five sense organs must be used
effectively. Of course, in addition to directly associating the act of reading with the visual sense organ, it should
not be forgotten that other sense organs also play an important role in making sense of concepts in the learning
process. Based on this, the complex mental process mentioned must be completed with a holistic approach. As a
matter of fact, it is very important to have a purpose that motivates the mind in order to increase the efficiency of
reading and to achieve success in this action. Because it is of great importance that the reading meets the needs
determined by the human mind at that moment. A reading action in which the mind is not included in the process
will not achieve its purpose. In this context, the most important purpose of reading is to see objects, shapes, texts,
numbers, visuals, etc. It means making sense of and comprehending all kinds of stimuli in the mind. Then, it is
possible to say that the acts of reading and understanding are a whole and that the mental process that begins
with reading continues with understanding.
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2.2. Reading Comprehension

According to Kanmaz (2012), reading comprehension is the completion of two different processes, reading and
comprehension, with a cause-effect relationship. Reading comprehension has an important place in the
realization of learning. In purposeful learning activities, the act of reading comprehension contributes greatly to
the success of the process. As a matter of fact, it is not possible to say that information that is not given meaning
in the mind has been learned. In this context, it is critical to provide students with reading comprehension skills
in order to achieve their teaching goals. Reading comprehension skill constitutes one of the learning areas of the
Turkish course, and it is aimed to provide students with this skill in the Turkish course. However, when we
consider the impact of reading comprehension skills on learning, it would not be an exaggeration to say that it is
wrong to limit reading comprehension skills only to Turkish lessons. As a matter of fact, when the literature is
examined, many studies show that reading comprehension skills directly or indirectly affect students' success in
other courses, especially mathematics.

In Erdem's (2016) study to determine the relationship between mathematical reasoning and reading
comprehension in 8th grade students, he found a significant positive relationship between the two variables.

In his research, Yilmaz (2011) concluded that there was a positive relationship between the reading
comprehension skills of fourth grade primary school students and their mathematics achievement, and
determined that students who could understand what they read well received better scores in mathematics.

3. Method

In this study, the relational screening model, one of the quantitative research methods, was used to determine the
relationship between the reading comprehension skills and mathematics achievements of 4th grade primary
school students. These research models aim to determine the existence or degree of relationship between two or
more variables. The relationship scan model includes two types: correlation type relationship scan and
comparison type relationship scan. (Kése, 2017: 113) While the study examined whether there was a significant
relationship between the reading comprehension skills and mathematics achievements of 4th grade primary
school students, the reasons for the possible positive or negative relationship between these two variables were
not focused on. In this context, the correlation type relational screening model was used in the research.

3.1. Population and Sample

This research was completed by focusing on the 4th grade students of primary school in Pazar district of Tokat
province. The population of the research consists of 4th grade students studying in Pazar district of Tokat
province, and the sample consists of 80 students determined by purposeful sampling method, which is one of the
non-probability sampling methods. According to Ural (2011: 43), in the purposeful sampling method, the
researcher determines the units to be tested based on prior knowledge, experience and observation, according to
the purpose of the research, at his own discretion. Since the researcher bases his judgments and judgments on the
sample determination process, he must have an idea about the universe.

The distribution of the 80 students who participated in the research in Pazar district of Tokat province according
to their gender is shown in Table 1.

Table 1: Distribution of students included in the sample by gender

Gender f %
Female 48 60
Male 32 40
Total 80 100

When Table 1 is examined, out of a total of 80 students included by the purposeful sampling method, 48 are girls
and 32 are boys, and 60% of the total number of students are girls and 40% are boys.

3.2. Data Collection Tools

In the research, the Reading Comprehension Level Determination Test and the Mathematics Achievement Test,
consisting of 20 multiple-choice questions, were prepared in order to determine the relationship between the
reading comprehension levels of primary school 4th grade students and their mathematics course success. While
preparing these tests, 4th grade primary school Turkish and mathematics textbooks were used.

3.2.1. Reading Comprehension Level Determination Test

While preparing the Reading Comprehension Level Determination Test, the reading comprehension questions in
the End of Theme Evaluation Studies in the last parts of the eight units in the primary school 4th Grade Turkish
textbook were examined and the ones suitable for the purpose of the study were determined. In the relevant test,
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which included five different texts, four multiple-choice questions were selected for each text, resulting in a total
of 20 multiple-choice questions. While selecting reading comprehension questions suitable for the purpose of the
study from the End of Theme Evaluation Studies of the Turkish textbook, expert opinions were taken from two
Turkish teachers and one classroom teacher.

3.2.2. Mathematics Achievement Test

While preparing the Mathematics Achievement Test, the topics that should be covered until the date of the
research were determined according to the united annual plan from the themes in the primary school 4th grade
curriculum. In this context, 20 multiple-choice questions that require problem-solving skills on related topics
have been prepared.

The topics that should be covered in the 4th grade Mathematics course until the date of the research and the
question distribution of the topics are shown in Table 2.

Table 2: Distribution of topics and number of questions in the mathematics achievement test

Topics Guestion
Number
Addition 4
Subtraction Process 4
Multiplication 4
Division 4
Fractions 4
Total 20

When Table 2 is examined, it can be seen that in the Mathematics Achievement Test, 4 questions were taken
from each of the subjects of addition, subtraction, multiplication, division and fractions with natural numbers,
and a total of 20 questions were reached.

During the preparation of the questions in the Mathematics Achievement Test, expert opinions of two
mathematics teachers and two classroom teachers were consulted, and care was taken to include intermediate
level questions appropriate to the student's level, which include problem-solving skills, in the test.

3.2.3. Determining Reading Comprehension Level and Scoring Mathematics Achievement Test

The tests used in the study were evaluated independently of each other. In two tests consisting of 20 questions,
"1" point was given for each correct answer, and "0" point was given for each incorrect or unanswered question.
In this context, the minimum score that can be obtained from the Reading Comprehension Level Determination
Test and Mathematics Achievement Test is 0; The maximum score is 20.

3.2.4. Reliability and Validity Procedures for Determining Reading Comprehension Level and
Mathematics Achievement Test

3.2.4.1. Reliability

According to Kabake¢1 Yurdakul (2013), reliability is an indicator of how precisely a measurement tool measures
the feature or features it measures. According to Karasar (2012), Kr-20 is used when analyzing items such as
item difficulty and item discrimination in the test. According to some studies, a reliability coefficient of 0.70 and
above in performance tests indicates a good reliability coefficient. In this context, both tests were tested on ten
4th grade students who were not included in the sample in order to calculate the reliability coefficients before the
data collection phase, and the reliability coefficient of the reading comprehension level determination test was
found to be 0.91, and the reliability coefficient of the mathematics achievement test was found to be 0.70. In
light of these data, it is possible to say that both tests are safe.

Item difficulty (p) is the percentage of correct answers. Questions with a difficulty level of 0.81 and above are
considered very easy, between 0.61-0.80 are considered easy, 0.41-0.60 are considered medium, 0.21-0.40 are
considered difficult, and below 0.20 are considered very difficult. It is desirable for the estimated correct answer
rate to be around 0.50, and both relatively easy and difficult questions can be included (Bastiirk, 2014).
According to Buyukoztirk (2012), item discrimination is the capacity to distinguish between people who have
the characteristic measured by the test at the maximum level and those who have it at the minimum level.
According to Bastiirk (2014), items with an item discrimination index of 0.40 or higher are considered very good,
while items with an item discrimination index between 0.30 and 0.39 are considered quite good. Items with an
item discrimination index between 0.20 and 0.29 should be developed and added to the test. . However, those
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with an item discrimination index below 0.20 should be excluded from the test without even being subjected to
the development process.

Item difficulty and item discrimination values of the reading comprehension level determination test and the
mathematics test are given in Table 3.

Table 3: Item difficulty and discrimination of the reading comprehension level determination test and the
mathematics test
Reading Comprehension Level Mathematics Achievement Test
Determination

Questions  Difficulty — Discrimination Questions Difficulty  Discrimination

Item Item Item Item

M1 73 b1 M1* 44 19
M2 .78 .36 M2 .65 A7
M3* 80 .24 M3* .63 27
M4 78 .32 M4* .63 21
M5* 80 .29 M5 .70 31
M6 .79 31 M6* .64 .25
M7 74 42 M7 .65 44
M8* 79 .23 M8 .53 .30
M9* 80 .23 M9 .61 .35
M10 75 .40 M10 .64 31
M11 80 .40 M11 .59 .50
M12 81 A7 M12 .53 .50
M13 74 .45 M13 .68 .59
M14 .78 .63 M14 .68 43
M15 .80 .35 M15 .70 .51
M16 .83 .53 M16 74 57
M17 86 .49 M17 73 31
M18 83 .32 M18* .78 21
M19* .86 21 M19* .69 .29
M20 84 .53 M20 .65 37

When Table 3 is examined, the questions M3=.24, M5=.29, M8=.23, M9=.23 and M19=.21, which had a
discrimination value of less than 0.30 in the reading comprehension level determination test, were developed to
increase the discrimination value and were used in the test. . In the Mathematics Achievement Test, the questions
M1=.19, M3=.27, M4=.21, M6=.25, M18=.21, M19=.29 were developed and used in the test to increase the
discrimination value.

3.2.4.2. Validity

Expert opinion was taken for the reading comprehension level determination test and mathematics achievement
test developed by the researcher; A specification table was prepared to determine the content validity of the tests.
A preliminary application was made to determine the validity of the prepared tests; Students included in the
preliminary application were not included in the determined sample.

3.3. Collection of Data

The data obtained from the research were collected from 80 primary school 4th grade students in the Pazar
district of Tokat province. Before the data collection process, Pazar District Directorate of National Education
was informed. The schools included in the sample of the previously determined research were visited one by one
and all necessary explanations were made to the school principals and 4th grade teachers about the Reading
Comprehension Level Determination and Mathematics Achievement Test to be applied to the students and the
way the tests were applied. During the application phase of the tests, students were given 40 minutes for each test.
The tests were administered to students by classroom teachers. It was specifically requested from the classroom
teachers that the students should be informed that the tests to be applied will be used for a research and that there
is no purpose of grading. In this way, it was aimed to prevent any test anxiety that may occur in students.
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3.4. Analysis of Data

In the study, correct answers in the Reading Comprehension Level Determination Test and Mathematics
Achievement Test applied to the students were coded with the value "1" and the items that were incorrect or left
blank were coded with the value "0" and converted into numerical data. The answers given to two tests by 80
students included in the sample for the research were entered into the SPPS (Statistical Packet For Social Studies)
program, taking into account the gender variable.

Pearson Product Moment Correlation (“r”) was used to determine the relationship between students' reading
levels and mathematics achievement. According to Sahin (2017), the Pearson Product Moment Correlation
coefficient, which is used when the relationship between two variables is desired to be determined, indicates that
there is a relationship between two variables ranging between -1.00 and +1.00, while a coefficient of .00
indicates that there is no significant relationship between the two variables.

To determine how the relationship between students' reading levels and mathematics achievement changes
according to the independent variable gender; The t test, one of the parametric tests, was used. The t test is used
to find out whether there is a significant difference between two unrelated groups.

4. Results
As a result of the data obtained from the study, the average scores of the students from the Reading
Comprehension Level Determination Test and Mathematics Achievement Test are given in Table 4.

Table 4: Average scores from the reading comprehension level determination test and mathematics achievement

test
Test Mean (X) Standart Deviation N
(O]
OADBT 15,96 3,08 80
MBT 12,92 3,55 80

When Table 4 is examined, it is seen that the students' average OADBT score is 15.96 and their MBT score
average is 12.92. According to the results in Table 4, it can be said that the general averages of the students in
OADBT and MBT are at the medium level. These averages, which are thought to be close to the same level
(average level), show that there may be a relationship between students' reading comprehension levels and
mathematics skills. In this context, the Pearson Moment Multiplication Coefficient (r) obtained as a result of the
correlation analysis to reveal the relationship between students' reading comprehension levels and mathematics
skills is shown in Table 5.

Table 5: Correlation between students' reading comprehension levels and mathematics course success
Mathematics
Achievement

Reading Pearson Moment Multiplication ~ **.72
Comprehension Coefficient (r)
Level

p .00

N 80

**Correlation is significant at the .01 level. p<.01

Looking at Table 5, it was observed that there was a high-level positive relationship (r=.72>.70) at the level of
r=.72 (p<.01) between the reading comprehension levels of the fourth grade primary school students and their
success scores in the mathematics course. Based on the research findings, we can say that students who have a
good reading comprehension level at the fourth grade level of primary school reflect this on their mathematics
course success and, accordingly, they are also successful in mathematics. Regarding the second sub-problem of
the research, an unrelated groups t-test was applied to determine whether the reading comprehension levels and
mathematics course success of fourth grade students differed significantly according to the gender variable.
Findings regarding how students' reading comprehension levels change according to gender are shown in Table 6.
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Table 6: T test results of reading comprehension levels by gender

Gender N X SS t df p
Female 48 16.75 3.15 2.92 78 .005
Male 32 14.78 2.59

p<0,05

When Table 6 is examined, the reading comprehension level scores of the students included in the sample
indicate a significant difference in favor of female students according to the gender variable (t=2.92, p<.05). In
addition, when the arithmetic averages of the scores of the two groups from the reading comprehension level test
are examined, it is seen that the scores of female students (X = 16.75) are higher than those of male students (X =
14.78).

Findings regarding how students' mathematics course success varies according to gender are shown in Table 7.

Table 7: T-test Results of Mathematics Course Achievement by Gender

Gender N X SS t df p
Female 48  13.93 3.15 3.31 78  .001
Male 32 1140 3.61

p<.05

When Table 7 is examined, the mathematics course success scores of the students included in the sample indicate
a significant difference in favor of female students according to the gender variable (t=3.31, p<0.05). In addition,
when the arithmetic averages of the scores of the two groups in the mathematics achievement test are examined,
it is seen that the scores of female students (X = 13.93) are higher than those of male students (X = 11.40).

5. Discussion and Conclusion

The aim of the study was to reveal how the reading comprehension levels of 4th grade primary school students
affect their mathematics course success and the relationship between these two variables. As a result of the
analyses, it was concluded that there was a positive, highly significant relationship (r=.72 p=.000) between
students' reading comprehension levels and mathematics course success. This result is similar to the positive
significant relationship between mathematical reasoning and reading comprehension found in Erdem's (2016)
study. In Deniz (2013)'s study, a moderately positive relationship was found between reading comprehension and
mathematics performance in fifth grade primary school students. Again, in Yilmaz's (2011) study, a highly
positive relationship was found between fourth grade students' reading comprehension levels and mathematics
scores. When looked at, it can be said that the results of the research are similar to similar studies in the literature.
When all studies are examined, it is possible to say that there is a consistent relationship between reading
comprehension skills and mathematics course success.

Regarding the second sub-problem of the research, it was concluded that the reading comprehension levels and
mathematics course achievements of 4th grade students differ according to the gender variable. As a result of the
analyses, it was seen that both the reading comprehension level scores and mathematics achievement scores of
female students were higher than male students, and after the necessary analyses, it was determined that the
reading comprehension levels and mathematics achievement scores differed significantly in favor of female
students. In this context, when the results of other studies are examined, we can say that Deniz (2013) and Boz
(2018) reached similar results in their studies. However, in their study where Ozyilmaz and Alc1 (2011)
examined the effect of teaching reading comprehension strategies on seventh grade reading comprehension
success, they could not find a significant difference between students' reading comprehension success according
to the gender variable. When the studies are examined, it is not possible to say that the gender variable positively
affects reading comprehension skills and mathematics course success.

6. Suggestions

Based on the results obtained from the research, the following suggestions can be made:

1) In this study, a positive, highly significant relationship was determined between the reading comprehension
level of 4th grade students and their mathematics course success. In this context, since students' reading
comprehension levels directly affect their mathematics course success, reading comprehension studies should be
included in Turkish lessons in order to increase mathematics course success.
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2) Educational institutions can include studies that will improve students' book reading skills in order to increase
their reading comprehension levels.

3) Classroom teachers can organize different activities to understand the problem, especially in problem solving,
during mathematics teaching. They may use different methods to understand the problem.

4) In the research, when students' reading comprehension levels and mathematics achievements were compared
according to the gender variable, a significant difference was found in favor of female students. Therefore,
problem statements regarding the reasons for this difference can be determined in academic studies.

5) Academic studies based on this research can include research on how the level of reading comprehension
affects the academic success of students in different courses or fields.

6) In academic studies, achievement tests can be developed at different grade levels and research can be
conducted to determine whether students' reading comprehension levels affect their mathematics course success.
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Abstract

Gamification has emerged as a transformative approach in education, integrating game elements such as points,
badges, leaderboards, and progress bars with traditional learning to enhance engagement and improve learning
outcomes. By leveraging psychological principles of motivation, gamification fosters participation and persistence,
making it a powerful tool for addressing diverse educational needs. This paper explores the benefits of
gamification, including improved cognitive engagement, reduced anxiety, enhanced confidence, and increased
collaboration. Tools like Kahoot, Quizizz, and Duolingo demonstrate how gamified platforms can make
challenging subjects more accessible and enjoyable. However, challenges such as over-reliance on extrinsic
rewards, technological limitations, and the need for teacher training present barriers to implementation. In Tiirkiye,
gamification holds significant potential to reduce educational disparities through initiatives like the Education
Informatics Network (EBA). Future opportunities lie in integrating gamification with emerging technologies such
as artificial intelligence and virtual reality, enabling personalized and immersive learning experiences.
Emphasizing student-centered design and collaboration among stakeholders is crucial to maximize the potential of
gamification in fostering inclusive, equitable, and inspiring education globally.

Keywords: gamification, education technology, student engagement, learning outcomes, personalized learning

Introduction

Gamification has emerged as a transformative educational strategy, integrating game elements with traditional
learning approaches to boost student engagement and enhance learning outcomes. Recent research underscores its
effectiveness, particularly in utilizing digital tools to foster more interactive and personalized learning
environments (Liu et al., 2023; Nguwi, 2023). By incorporating elements such as rewards, challenges, and
interactive mechanics, gamification creates a dynamic and participatory learning experience that resonates with
learners of all ages. Platforms like Kahoot and Quizizz exemplify the power of real-time feedback and adaptive
challenges in maintaining sustained student interest (Kalleny, 2020; Tatl: et al., 2023). As education adapts to the
demands of the digital age, gamification emerges as a compelling framework for cultivating meaningful, student-
centered learning experiences. This paper examines the role of gamification in education, delving into its benefits,
practical implementations, and challenges, while highlighting its potential to revolutionize contemporary
educational practices.

Design and Objectives

This study examines the application of gamification in education, focusing on its potential to enhance student
engagement, promote equity, and improve learning outcomes. Additionally, it addresses critical challenges, such
as the over-reliance on extrinsic rewards and technological disparities, while proposing actionable strategies to
overcome these barriers. Recent studies highlight the adaptability of gamification to diverse learning needs,
emphasizing the effectiveness of tailored tools that seamlessly integrate intrinsic and extrinsic motivators (Liu et
al., 2023; Nguwi, 2023).

At its core, gamification harnesses psychological principles of motivation, utilizing intrinsic and extrinsic
motivators to foster participation and persistence (Huang & Hew, 2021; Zainuddin et al., 2020). By tapping into
students' natural attraction to competitive and rewarding experiences, gamification incorporates features such as
points, badges, leaderboards, and progress bars within educational environments (Sen, 2024). These elements
cultivate a sense of achievement and progression, driving students to engage more deeply with the material.
Research demonstrates that gamification not only enhances cognitive engagement but also improves memory
retention and critical thinking skills, establishing it as a versatile tool for addressing diverse educational needs
(Loewen et al., 2020; Subhash & Cudney, 2020).
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For instance, in STEM education, gamified simulations offer immersive, hands-on experiences that enable students
to grasp abstract concepts more effectively (Tatl et al., 2023). Similarly, gamified platforms in language learning,
such as Duolingo, facilitate consistent practice and enhance vocabulary retention through adaptive challenges
tailored to individual learners (Loewen et al., 2020). These examples underscore the versatility of gamification
across diverse educational contexts, demonstrating its potential to address a wide range of learning needs.

Methodology

This study adopts a qualitative literature review approach, analyzing recent research and empirical studies on
gamification. The methodology emphasizes examining the deployment of gamified tools across diverse
educational contexts and their quantifiable effects on student outcomes. Studies were meticulously selected based
on their relevance to gamification's applications in STEM education, language learning, and general cognitive
engagement. Furthermore, the review incorporates recent advancements in the field, including Al-driven adaptive
learning platforms and blockchain-enabled reward systems, highlighting emerging trends and innovative
applications (Liu et al., 2023; Nguwi, 2023).

Key studies highlight the effectiveness of popular gamified platforms such as Kahoot, Quizizz, and Duolingo in
enhancing student engagement through real-time feedback, adaptive challenges, and collaborative gameplay
(Rizzo & Cavallaro, 2024; Tatl et al., 2023). For instance, Duolingo's adaptive exercises have proven highly
effective in improving vocabulary retention by tailoring challenges to individual learning needs (Loewen et al.,
2020). Similarly, platforms like Kahoot and Quizizz promote collaborative learning by immersing students in
competitive, interactive activities that sustain their motivation and active participation (Tatl et al., 2023).

The analysis also incorporates regional studies, including those conducted in Turkey, to investigate gamification's
cultural adaptability and its potential to address educational disparities (Altinpulluk, 2021; Bayrak & Liman-
Kaban, 2024). This holistic approach provides a nuanced perspective on how gamification strategies can be
customized to meet the unique needs of diverse educational contexts, thereby promoting both inclusivity and
effectiveness.

Discussion

Gamification has demonstrated significant potential in revolutionizing traditional educational practices by boosting
student engagement and enhancing learning outcomes. The findings of this study corroborate those of Zainuddin
et al. (2020), who found that incremental challenges within gamified environments bolster learner confidence and
cultivate a sense of accomplishment. Likewise, Loewen et al. (2020) emphasized the effectiveness of gamified
platforms like Duolingo in significantly improving language retention and skill application, underscoring
gamification's impact in specialized domains such as language education.

The findings of this study also align with those of Cudney and Subhash (2020), who demonstrated that gamified
simulations in STEM education enhance conceptual understanding and foster critical thinking skills. Recent
research further underscores the role of gamified applications in mitigating procrastination and improving students'
attitudes toward learning (Tatl1 et al., 2023). Moreover, Bayrak and Liman-Kaban (2024) investigated the adoption
of gamified web tools among Turkish K-12 teachers, emphasizing the critical role of teacher readiness and
motivation in ensuring the effective implementation of gamification strategies.

Furthermore, the integration of gamification into Turkey’s Education Informatics Network (EBA) highlights its
potential to mitigate educational disparities and promote inclusivity, as noted by Altinpulluk (2021). Akgiin and
Kose (2020) underscore the importance of adopting systematic approaches to gamification within Turkish
education systems, advocating for research-driven strategies to maximize its effectiveness. Similarly, Bolat and
Goksu (2021) found that gamified learning experiences grounded in the ARCS motivational model significantly
enhanced student engagement and academic performance, further aligning with the findings of this study.

Emerging technologies, including artificial intelligence (AI) and virtual reality (VR), are transforming the
landscape of gamified learning by enabling more personalized and immersive educational experiences, as
highlighted by Liu et al. (2023) and Ouyang et al. (2021). Lopez, A. A., Gu, L., & Zapata-Rivera, D. (2024)
emphasize the transformative potential of Al in education, particularly through adaptive learning environments
that address individual learner needs. Similarly, Murillo-Zamorano et al. (2023) investigate the role of gamification
in higher education, identifying key research avenues to enhance student engagement further and optimize learning
outcomes.

The emotional and social dimensions of gamification also merit significant attention. Fitriya, Sari, and Yudianto

(2024) illustrate how gamified systems alleviate learning-related stress by setting clear goals and offering
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immediate feedback, enabling students to maintain control over their progress. Incremental challenges within
gamified environments bolster student confidence by fostering a sense of accomplishment, as highlighted by
Zainuddin et al. (2020). However, Tam, Ron, and Kwok (2024) caution against an over-reliance on extrinsic
rewards, emphasizing the necessity of meaningful design to sustain intrinsic motivation. Additionally, Kuo and
Chuang (2024) underscore the role of collaborative gamified activities in enhancing peer learning and
communication, thereby fostering stronger social bonds among students.

However, several challenges persist. Over-reliance on extrinsic motivators, as highlighted by Deci and Ryan
(2020), may undermine the cultivation of intrinsic motivation, especially in settings where gamification is
implemented without alignment with clear pedagogical objectives. Moreover, Szabo and Kopinska (2023) draw
attention to accessibility barriers, which significantly impede the effective adoption of gamified systems in under-
resourced regions. Overcoming these obstacles necessitates a collaborative effort among educators, policymakers,
and developers to create gamified solutions that are both inclusive and pedagogically robust.

Future opportunities in gamification lie in harnessing emerging technologies such as artificial intelligence (Al) and
virtual reality (VR) to deliver personalized and immersive learning experiences. Al-driven gamified systems, for
instance, can dynamically adapt challenges to suit individual learners’ skill levels, thereby maintaining engagement
and ensuring an optimal level of difficulty (Kumar & Shiratuddin, 2020). Similarly, VR can bridge the gap between
theoretical concepts and practical applications, allowing learners to relive historical events or perform scientific
experiments in simulated environments (Ouyang et al., 2021). Additionally, Nguwi (2023) highlights the potential
of blockchain technologies in establishing secure gamified ecosystems, further broadening the scope of
gamification in education.

To fully realize the potential of gamification, a holistic approach is crucial that prioritizes student-centered design,
fosters continuous research, and encourages active collaboration among key stakeholders. By effectively
addressing its limitations and leveraging its strengths, gamification holds the promise to transform the educational
landscape, making learning more engaging, inclusive, and impactful.

Limitations

Despite its numerous advantages, implementing gamification in education comes with challenges that require
careful consideration. A key concern is the potential over-reliance on extrinsic rewards. While badges, points, and
leaderboards can serve as effective initial motivators, they risk undermining intrinsic motivation over time if not
complemented by meaningful learning activities (Kumar & Shiratuddin, 2020; Ryan & Deci, 2020). This
underscores the necessity of designing gamification strategies that strike a balance between intrinsic and extrinsic
motivators to maintain long-term engagement.

Accessibility remains a critical challenge. In many regions, particularly in developing countries, schools often lack
the technological infrastructure necessary to support gamified learning platforms. Szabd and Kopinska (2023)
highlight how this disparity can impede the adoption of innovative teaching methods, further widening educational
inequalities. For instance, while urban schools may integrate gamification with relative ease, rural areas with
limited internet access and outdated devices face significant barriers in providing comparable opportunities.

Cultural factors play a significant role in determining the effectiveness of gamification. Gamified tools that do not
account for local cultural contexts may struggle to engage students, thereby limiting their impact. Altinpulluk
(2021) highlights the importance of culturally relevant designs, suggesting the integration of traditional games or
culturally significant elements to enhance inclusivity and relatability.

Moreover, the steep learning curve for educators continues to pose a significant barrier to the effective
implementation of gamification. Teachers often need extensive training to seamlessly integrate gamified systems
into their instructional practices. Without adequate support, gamification risks becoming an additional burden
rather than a valuable facilitative tool (Ryan & Deci, 2020; Ouyang et al., 2021). Overcoming this challenge
requires comprehensive professional development programs and sustained access to resources that empower
educators.

These limitations highlight the necessity of a collaborative approach that brings together policymakers, educators,
and technology developers to address these barriers effectively. By tackling these challenges, gamification can
fully realize its potential as a transformative strategy for enhancing education.
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Conclusion

Gamification represents a paradigm shift in education, introducing an innovative approach to teaching and learning
that goes beyond traditional methodologies. Integrating game-based elements into educational practices has the
potential to revolutionize student engagement, fostering deeper understanding, enhanced collaboration, and
sustained motivation. However, its successful implementation relies on effectively addressing key challenges, such
as over-reliance on extrinsic rewards, accessibility limitations, and the critical need for comprehensive teacher
training.

The integration of emerging technologies, such as artificial intelligence (Al) and virtual reality (VR), paves the
way for new possibilities in gamified learning, offering personalized and immersive experiences tailored to the
unique needs of individual learners. When combined with culturally relevant designs, these advancements have
the potential to bridge educational disparities and foster inclusivity, particularly in diverse and under-resourced
contexts.

To fully harness the potential of gamification, a collaborative effort among educators, policymakers, and
technology developers is essential. These efforts should prioritize the development of pedagogically sound systems
that are aligned with curriculum objectives and designed to meet the diverse needs of learners. Continuous research
and evaluation remain critical for refining gamification strategies, ensuring their long-term effectiveness, and
adapting to the ever-evolving educational landscape.

By embracing gamification as a complementary tool rather than a substitute for traditional methods, education
systems can unlock its potential to foster more engaging, equitable, and inspiring learning environments. In this
way, gamification can play a pivotal role in reimagining education to meet the challenges and seize the
opportunities of the 21st century.
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ABSTRACT

This study explores the development and evaluation of a chatbot model designed to facilitate learning within a
department of a university. The project aims to enhance the learning experience by incorporating customized data
into the chatbot's knowledge base, enabling personalized and context-aware interactions. The research investigates
the effectiveness of the chatbot model in improving learning outcomes, enhancing user engagement, and providing
tailored support to students in the department.

The development of the chatbot model is detailed, including technology selection, data acquisition, preprocessing,
and model architecture. The study also demonstrates creating web applications by Streamlit, Vector Database by
Supabase, and graphical user interface by Tkinter.

The chatbot model demonstrates its effectiveness in enhancing the learning experience within the department. By
continuously refining the model and exploring advancements in technology, chatbots have the potential to become
integral tools in future educational practices, providing personalized and engaging learning experiences.
Keywords: ChatGPT, Chatbot model, Steamlit

INTRODUCTION

The development of chatbot models has been greatly influenced by existing systems, such as the chatbot provided
by the City University of Hong Kong. These systems have demonstrated the potential of using chatbots to enhance
user experiences and provide valuable services. The City University chatbot, powered by the Microsoft Azure
OpenAl (City University of Hong Kong, n.d.), has shown the effectiveness of utilizing advanced language models
to engage in natural language conversations with users.

However, while the City University chatbot relies solely on the ChatGPT (City University of Hong Kong, n.d.),
there is an opportunity to create a chatbot that goes beyond generic responses and incorporates customized data.
By leveraging customized data, the chatbot can provide users more targeted and tailored information, enhancing
the overall user experience.

The motivation behind creating a chatbot with customized data is the need for a more personalized and context-
aware conversational agent. Traditional chatbots often struggle to understand specific domain knowledge or
provide specialized information. By incorporating customized data, the chatbot can address this limitation and
offer more accurate and relevant responses to user queries.

The project aims to develop a chatbot that utilizes a combination of advanced language models and domain-specific
data. Integrating customized data into the chatbot's knowledge base can provide specialized information and cater
to specific user needs. This approach allows for a more comprehensive and accurate understanding of user queries,
leading to more meaningful and contextually relevant responses.

Customized data also opens up opportunities for the chatbot to engage in domain-specific discussions and provide
targeted recommendations. For example, in an educational context, the chatbot can leverage course materials,
textbooks, or research papers to offer in-depth explanations, suggest relevant resources, and guide learners through
specific topics. This personalized approach enhances the learning experience and provides users with valuable,
tailored information.

Industry developments and research studies have highlighted the value of incorporating customized data into
chatbot models. By leveraging domain-specific knowledge and data, chatbots can provide more accurate
information, enhance user engagement, and improve overall performance. The project aims to build upon these
advancements and contribute to the growing field of chatbot development.
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The project background emphasizes the influence of existing chatbot systems. However, the project seeks to go
beyond generic responses by incorporating customized data into the chatbot model. This approach aims to provide
more personalized and context-aware interactions, catering to specific user needs and offering specialized
information. By leveraging customized data, the project aims to enhance the user experience, improve response
accuracy, and contribute to the advancement of chatbot technologies.

METHODOLOGY
This section outlines the methodology employed in developing the chatbot model for facilitating learning. The
steps involved in the development process are described below:

1. Interacting with the OpenAl API
The research team leveraged the capabilities of the OpenAl API to develop the chatbot model. The API allowed
the team to interact with a powerful language model and utilize its natural language processing capabilities. By
sending prompts and receiving model-generated responses, the team could engage in a dialogue with the chatbot
and incorporate its responses into the model's training data.

2. Collecting and preparing data from the department website
Data was collected from the department website to train the chatbot model. This data included frequently asked
questions, course information, and other relevant resources. The collected data underwent a preprocessing stage to
ensure its suitability for training the chatbot model. Preprocessing techniques such as removing HTML tags,
normalizing text, and handling duplicates were applied to enhance the quality and consistency of the data. This
preparation step aimed to improve the chatbot's understanding and generation of appropriate responses.

3. Creating the bot
The development of the chatbot involved designing the bot's architecture, algorithms, and underlying technologies.
The architecture was designed to enable efficient information retrieval and response generation. The team
implemented algorithms for natural language understanding and generation, which allowed the chatbot to
comprehend user queries and generate relevant and coherent responses. Design decisions were made to balance
the chatbot's responsiveness, accuracy, and user-friendliness. These decisions were guided by the research
objectives of facilitating learning and providing personalized support to users.

4. Creating the user interface
The user interface for the chatbot was developed to ensure a seamless and intuitive user experience. The interface
design incorporated user-centered principles, aiming for simplicity, clarity, and ease of use. Considerations were
made to enhance usability, such as providing clear instructions, intuitive navigation, and appropriate visual cues.
The user interface implementation focused on integrating the chatbot model's functionalities into a user-friendly
interface, enabling users to interact with the chatbot easily and access relevant learning resources.

In addition to the specific steps mentioned above, the overall methodology of the research study employed various
techniques for data collection, evaluation, and assessment of the chatbot model's effectiveness. Data collection
involved gathering user interactions and feedback, which provided valuable insights into the users' experiences
and perceptions of the chatbot. Evaluation techniques included pre- and post-testing to assess learning outcomes,
user surveys to measure user satisfaction and engagement, and usage analytics to track patterns of interaction.

The chosen methodology aligns with the research objectives of evaluating the effectiveness of the chatbot model
in facilitating learning. By collecting user data, the study aims to gain a comprehensive understanding of the
chatbot's impact on learning outcomes and user engagement. The evaluation techniques employed provide
quantitative and qualitative measures to assess the effectiveness of the chatbot model in achieving its intended

purpose.

Overall, the methodology employed in developing the chatbot model includes interacting with the OpenAl API,
collecting and preparing data from the department website, creating the chatbot and its user interface, and
employing various data collection and evaluation techniques. This methodology ensures a systematic approach to
the development and assessment of the chatbot model, facilitating the achievement of the research objectives.

DEVELOPMENT

1. Interacting with the OpenAl API
The first step of the dissertation's model development session focused on interacting with the OpenAl API,
specifically utilizing the GPT-3.5 model. In order to explore the capabilities of the API, a website application was
developed using Streamlit (Streamlit Inc., 2024). This application serves as a chatbot powered by the GPT-3.5
model, allowing users to engage in natural language conversations.

By integrating the OpenAl API into the website application (OpenAl API, n.d.), the performance of the GPT-3.5
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model was tested and evaluated in a practical setting. This involved sending prompts or queries from the users to
the API and receiving responses generated by the model. The interactions between the users and the chatbot
provided valuable insights into the model's language understanding, response generation, and overall
conversational abilities.

Furthermore, the fine-tuning feature offered by the OpenAl API was investigated (OpenAl API, n.d.). To employ
this functionality, relevant data from the department website was gathered, ensuring it was representative of the
domain or topic of interest. This data collection process involved organizing and curating the information to create
a suitable training dataset.

Once the dataset was prepared, it was uploaded to the OpenAI API to initiate the fine-tuning process. This involved
training a specialized model that was specifically tailored to better understand and respond to queries related to the
department. By fine-tuning the base GPT-3.5 model with domain-specific data, the objective was to enhance the
chatbot's performance within the context of the department.

Overall, this initial phase of the dissertation's model development session was to evaluate the OpenAl API's
capabilities by building a chatbot application and testing it with the GPT-3.5 model. Additionally, the potential of
fine-tuning the model using domain-specific data was explored, specifically collected from the department website,
in order to improve the chatbot's performance within the targeted domain.

hi

Hello! How can | assist you today?

What can you help?

| can help with a wide range of tasks and questions, such as providing information, offering
advice, answering queries, assisting with research, and more. Feel free to ask me anything you
need help with!

What is up?

Figure 1 Website application developed using Streamlit

2. Collecting and preparing data from the department website
The second step of my dissertation's model development session focused on collecting and preparing data from
the website at https://www.cityu.edu.hk//. In order to gather the necessary information, web scraping techniques
were employed using Python Selenium (Muthukadan, 2024).

However, during the web scraping process, challenges were encountered due to the irregular format of the
department's website. This irregularity made it difficult to apply a uniform scraping approach across all sections
of the website. As a result, a combination of web scraping and manual work was resorted to ensure comprehensive
data collection.

The specific sections on the website that were of interest to my research were identified: People, Programmes,
Student Life, Laboratories, Job Opportunities, and Contact Us. These sections contained valuable information
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related to the department's faculty, academic programs, student activities, research laboratories, employment
opportunities, and contact details.

Scraping scripts tailored to each section were implemented using Python Selenium, extracting relevant text and
data. However, due to the irregular structure of the website, manual intervention was necessary to handle certain
sections where automated scraping proved challenging.

A text file was chosen to use to organize and store the collected information, which served as a convenient and
flexible format for data storage. The extracted information from each section, ensuring accuracy and completeness,
was meticulously recorded.

By successfully collecting data from the identified sections of the website, valuable insights and content were
obtained that could be utilized for various purposes within the dissertation's model development. This data would
serve as the foundation for training and fine-tuning the GPT-3.5 model, enabling it to provide accurate and relevant
responses within the domain of the department.

Overall, the data collection process involved a combination of web scraping using Python Selenium and manual
work to overcome the irregular format of the department's website. The collected information was stored in a
notepad, providing a centralized repository of data for further processing and analysis in the dissertation.

3. Creating the bot
The third step of my dissertation focused on developing a conversational bot capable of retrieving relevant
information based on user input. To accomplish this, the OpenAl API was utilized to embed text and Supabase as
a Vector Database.

In the previous step, a substantial amount of data that would serve as the basis for the bot's knowledge was collected.
This information needed to be transformed into a suitable format for comparison and retrieval. Moreover, the
OpenAl API's embedding capability was employed, specifically utilizing the "text-embedding-ada-002" model.
This model converted textual information into vector representations, which capture the semantic meaning of the
text.

Once the data was transformed into vector form, both the original information and its corresponding vector
representation in a Vector Database provided by Supabase (Supabase Inc., n.d.) were stored. It offers a convenient

platform for managing and querying vector-based data efficiently.
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Figure 2 Vector Database created using Supabase

A process that begins with user input was designed to retrieve relevant information from the database. When a user
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interacted with the bot, their input was first sent to the OpenAl API to perform text embedding. The API converted
the input into a vector representation using the same "text-embedding-ada-002" model.

After obtaining the vector representation of the user's input, a pre-defined function in Supabase was invoked to
compare this vector with the vectors stored in the database. The function identified the most closely related
information entries by measuring the similarity between vectors.

The output of this process was then provided to the user as the bot's response, comprising the most relevant
information retrieved from the database. However, if the similarities between the user's input vector and the stored
vectors fall below a pre-set threshold, it indicates a lack of closely related information. The user was notified that
no relevant information could be found in such cases.

This approach allowed the bot to effectively retrieve and present information based on user queries, leveraging the
power of text embedding and vector comparison. By combining the capabilities of the OpenAl API and Supabase,
a robust system has been developed to create an intelligent conversational bot that could provide meaningful
responses to user inquiries.

4. Creating the graphical user interface
The fourth step of the dissertation focused on developing a graphical user interface (GUI) to enhance the usability
and accessibility of the conversational bot. This step involved utilizing Tkinter (Python Software Foundation,
2024), a Python library, to design and implement the GUI application.

To begin, icons and logos were incorporated into the GUI application to create a visually appealing and
recognizable interface. These visual elements help users identify and connect with the bot, giving the application
a more professional and polished appearance, as shown in Figure 3.

# CityU SYE Chatbot - X

Department of

Systems Engineering fé CityU SYE Chatbot

FERETAP
City University of Hang Kong

: User Input Q O

What is SYE department?

Ingot Output

The Department of 3v:tems Engineering (SYE) at City University of Hong
Kong aspires to hecome a center of excellence in education and research
in smart marmfacturing, systems engineering, and semiconductor
hanufacturing. It serves as a collaboration platform for developing
cross-disciplinary academic programs and Interdisciplinary research
projects at C1tyl,

Figure 3 GUI application created using Tkinter

Within the GUI, users can input their questions or queries into a designated text input box. This input serves as the
user's interaction with the bot and is the starting point for retrieving relevant information. The text input box allows
users to enter their queries in a user-friendly manner easily.

The functions developed in the previous step were integrated into the GUI application to facilitate the retrieval of
information. These functions are triggered when the user presses the submit button after entering their query. The
functions take the user's input, convert it into vector form using the OpenAl API, and compare it with the vectors
stored in the Supabase Vector Database. The result of this comparison is then displayed in another text box within
the GUL.

The Python program was converted into an executable file (.exe) using the "auto-to-py-exe" module (Vollebregt,
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2024) to enhance the usability and distribution of the application. This conversion allows users to run the
application without having to install Python on their computers, making it more accessible to a wider audience.

@ Auto Py To Exe = [} X
GitHub )

P AU tO Py to Exe . Help Post Ng
Language: \ English v|

Script Location

Path to file ” Browse I

Oneﬁ |e {(—onedir / —onefile)

One Directory

COI"I SO|e Wir‘ldOW {—console / —windowved)

Conscle Based

lcon wicon

Additional Files ()
Advanced

Settings

Current Command

‘pyinstaller‘ --noconfirm --onedir --console "

e

CONVERT _PY TO _EXE

Figure 4 Python auto-to-py-exe module

In addition, an installer was created for the entire application using NSIS (Nullsoft Scriptable Install System) (NSIS,
2024). This installer ensures that all the necessary components and files are packaged together so users can install
the application seamlessly without missing any dependencies. The installer simplifies the installation process and
provides a smooth user experience.

(37 Cityl SYE chatbot installer Setup —_ bt
Choose Install Lecation _
Choose the folder in which to install Cityl SYE chatbot installer. C:’

Setup will install CityU SYE chatbot installer in the following folder. To install in a different
folder, dick Brawse and select another folder. Click Install to start the installation.

Destination Folder

|| Browse...

Space required: 35.2 MB

Mullsoft Install Swstem w308

Install Cancel

Figure 5 Chatbot installer created using NSIS

By creating a user-friendly GUI, converting the program to an executable file, and generating an installer, the
conversational bot application has been made more accessible, convenient, and user-friendly. These steps ensure
that users can interact with the bot effortlessly without any technical barriers or installation concerns.
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ANALYSIS

The analysis section of this dissertation report focuses on evaluating the effectiveness of the chatbot model
developed for facilitating learning. The key findings and insights obtained from the evaluation process are
highlighted, emphasizing the impact and implications of the chatbot model on the learning outcomes of the target
audience.

One of the primary objectives of this research was to explore the capabilities of the OpenAl API, specifically the
GPT-3.5 model, in developing a chatbot for facilitating learning. Through the integration of the API into a website
application, users were able to engage in natural language conversations with the chatbot. The evaluation of the
chatbot's performance provided valuable insights into the model's language understanding, response generation,
and conversational abilities.

The findings from the evaluation process indicated that the GPT-3.5 model demonstrated strong language
understanding capabilities. It was able to comprehend and interpret user queries accurately by embedding user
queries into vector form, allowing for meaningful and contextually relevant responses. The chatbot then provides
users with the information they were seeking.

Moreover, the evaluation revealed that the chatbot's conversational abilities were effective in facilitating learning.
Users were able to engage in interactive conversations with the chatbot, asking questions and receiving informative
responses. The chatbot acted as a virtual assistant, getting users the most relevant resources and information from
the Vector Database.

The evaluation process also highlighted the impact of fine-tuning the GPT-3.5 model using domain-specific data.
By training the model with data collected from the website, the chatbot's performance within the context of the
department was significantly improved. The fine-tuned model demonstrated a deeper understanding of -related
topics and was able to provide more accurate and specialized responses.

Overall, the analysis of the chatbot model's effectiveness in facilitating learning revealed several key findings. The
GPT-3.5 model exhibited strong language understanding capabilities and was able to generate coherent and
contextually relevant responses. The chatbot's conversational abilities effectively facilitated learning, providing
personalized recommendations and resources to users. Additionally, the fine-tuning of the model using domain-
specific data enhanced its performance within the targeted domain.

The implications of these findings are significant in the field of education and learning. The development and
implementation of chatbot models for learning purposes can offer a scalable and accessible solution to support
learners in acquiring knowledge and navigating educational resources. The personalized nature of the chatbot's
interactions enhances user engagement and promotes effective learning outcomes.

In conclusion, the evaluation of the chatbot model developed for facilitating learning demonstrated its effectiveness
in supporting learners and providing valuable educational resources. The strong language understanding
capabilities, personalized recommendations, and the impact of fine-tuning the model within a specific domain
contribute to its potential as a valuable tool in the field of education. Further research and development in this area
can lead to advancements in intelligent learning systems and enhance the overall learning experience for students.

CONCLUSION

In conclusion, the evaluation of the chatbot model developed for facilitating learning has provided valuable insights
into its effectiveness and impact on the learning outcomes of students. The analysis revealed that the chatbot
demonstrated strong language understanding and response generation capabilities, offering accurate and
contextually appropriate answers to user queries. Its integration into the learning process had several positive
implications, including instant access to relevant information, the promotion of self-directed learning, and the
creation of an interactive learning environment. However, there is still room for improvement in the chatbot's
performance, particularly in understanding complex queries and providing nuanced responses. Overall, the
findings highlight the potential of chatbot technology in enhancing educational experiences and suggest avenues
for further research and improvement.

The chatbot model proved to be a valuable resource for students, providing instant access to relevant information
and saving time and effort in searching for resources. By leveraging the vast knowledge base of the website, the
chatbot efficiently retrieved specific information on faculty, programs, student life, laboratories, job opportunities,
and more. This instant access enhanced the learning experience, allowing students to quickly find answers to their
questions and explore various aspects of the department. The chatbot can provide personalized guidance and
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support promoted self-directed learning, empowering students to engage in the learning process and clarify doubts
actively. The conversational nature of the chatbot facilitated a more interactive and dynamic learning environment,
fostering deeper understanding and exploration of topics of interest.

While the chatbot model demonstrated promising performance, there are areas that require further improvement.
In some instances, the chatbot struggled to understand unrelated queries or provide nuanced responses. To address
these limitations, fine-tuning the model with additional data and incorporating user feedback is recommended.
Fine-tuning the model using a larger dataset of domain-specific information from the department could enhance
its domain knowledge and improve its response accuracy. Furthermore, actively seeking user feedback and
iteratively refining the model based on user interactions can enhance its conversational abilities and adaptability
to user needs. Regular updates and maintenance of the chatbot's Vector Database are essential to ensure that it
remains up-to-date with the department's evolving information and requirements.

In addition to improving the chatbot model, future research can explore several avenues to further enhance the
effectiveness of chatbots in facilitating learning. Firstly, integrating natural language processing techniques and
machine learning algorithms can enable the chatbot to understand and generate more complex responses. This
could involve leveraging pre-trained models, such as GPT-3.5, and exploring advancements in language models to
enhance the chatbot's capabilities. Secondly, incorporating multimodal capabilities, such as text-to-speech and
speech recognition, can enable the chatbot to cater to different learning preferences and accessibility needs. By
providing audio-based responses or accepting voice inputs, the chatbot can offer a more inclusive learning
experience. Additionally, integrating the chatbot into learning management systems or educational platforms can
further enhance its accessibility and seamless integration into existing educational workflows.

Furthermore, the impact of the chatbot model on learning outcomes can be assessed through longitudinal studies
and comparisons with traditional learning approaches. Conducting follow-up studies to evaluate the long-term
effects of the chatbot on students' knowledge retention, academic performance, and overall learning experience
can provide deeper insights into its effectiveness. Comparing the performance and satisfaction of students using
the chatbot with those relying solely on traditional learning resources can help assess the added value and benefits
of the chatbot in educational settings.

The evaluation of the chatbot model developed for facilitating learning has demonstrated its effectiveness in
providing timely and relevant information, promoting self-directed learning, and creating an interactive learning
environment. The findings underscore the potential of chatbot technology in enhancing educational experiences
and improving learning outcomes. By fine-tuning the model, incorporating user feedback, and exploring new
avenues for improvement, chatbots can continue to evolve as valuable tools for facilitating learning in various
educational contexts. As technology advances and research progresses, chatbots have the potential to become
integral components of future educational practices, supporting learners in their quest for knowledge and fostering
a more engaging and personalized learning experience.
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Abstract

Digital natives, who encounter technology from the moment they are born, are individuals whose lives revolve
around new technologies. Children must stay safe in online environments. Understanding the relationship between
their digital competencies and cyberbullying can assist in developing effective strategies to enhance online safety.
This study aims to examine the relationship between children's digital competencies and cyberbullying using data
obtained from 108 fourth-grade students. In the data collection process, a scale was used to determine digital
competencies, and two different scales were used to measure children's cyberbullying behaviors and exposure to
cyberbullying. The data obtained were analyzed using a correlation test. The findings of the study show that there
is a negative relationship between children's digital competence levels and cyberbullying. The findings suggest
that students with higher levels of digital competence are less likely to experience cyberbullying and exhibit fewer
cyberbullying behaviors. This study is an important step toward understanding the relationship between children's
digital competence and cyberbullying. Furthermore, a detailed analysis of 4th-grade students' digital competencies
is also presented. As a result of this analysis, it was found that children's digital competencies were at a medium
level. The findings may be the basis for preparing educational programs to increase children's digital competencies.
Despite its contributions, the study is limited by the relatively small sample size, and the reliance on self-reported
data, which may introduce response biases.

Keywords: Digital competence, Cyberbullying, Children, Fourth-grade, Online safety, Correlation analysis,
educational programs

INTRODUCTION

In today's digital landscape, children's interactions with technology significantly shape their experiences and social
interactions. The 'Survey on Children's Use of Information Technologies' was conducted regarding the computing
technologies used by children. Internet usage among children aged 6-15 reached 82.7% in 2021 (TUIK, 2021).
This high level of internet usage emphasizes the critical role of digital competency in enabling children to navigate
the digital world effectively and safely.

The European Commission (2017) defines digital competencies as the confident and critical use of information
and communication technology for work, leisure, and communication. This includes navigating digital interfaces,
using software applications, understanding digital communication tools, critically evaluating online content,
managing digital privacy and security, and responsibly participating in online communities (Livingstone &
Helsper, 2007). Overall, digital competencies enable children to engage productively and confidently in the digital
world while minimizing risks associated with online activities.

In the contemporary digital landscape, children's interactions with technology have become increasingly
ubiquitous, shaping how they communicate, learn, and navigate the world around them. With the proliferation of
digital platforms and online communication channels, children are not only exposed to vast opportunities for
learning and socialization but also face new challenges, including the risk of cyberbullying. Cyberbullying can be
defined as the deliberate and repeated use of digital communication platforms, such as social media, websites, and
messaging apps, to intimidate, harass, or harm others (Hinduja & Patchin, 2015). The anonymity and accessibility
of digital platforms make cyberbullying particularly pervasive and harmful.

It may be important for children to be digitally competent to prevent them from engaging in cyberbullying
behaviors and experiencing victimization in this regard. Therefore, this study aims to examine the relationship
between children's digital competencies and cyberbullying. This research is guided by the hypothesis that children
with higher levels of digital competencies may be better equipped to navigate online environments safely and
responsibly, reducing their vulnerability to cyberbullying. Conversely, children with lower digital competencies
may face heightened risks of encountering cyberbullying or engaging in problematic online behaviors.
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Literature Review

The prevalence of cyberbullying among children and adolescents has raised significant concerns regarding their
well-being and safety in the digital realm. Understanding the intricate relationship between children's digital
competencies and cyberbullying experiences is crucial for developing effective preventive measures and
interventions. This literature review synthesizes existing research to explore the interplay between children's digital
competencies and the levels of cyberbullying they encounter.

Research has indicated that young children can start operating digital devices from early childhood (Moriguchi et
al., 2020). Furthermore, exposure to digital devices has been linked to positive and negative outcomes in children,
such as better digital skills and potential language skill deficits (Moriguchi et al., 2020; Operto et al., 2020). The
use of technology increases significantly after age 10, suggesting a critical period for developing children's digital
competencies (Iwanicka, 2021).

For that reason, numerous studies have been conducted on digital competence and its correlation with
cyberbullying. Seckin-Kapucu, Ozcan, and Karakaya-Ozer (2021) examined the relationship between middle
school students' digital literacy levels, social media usage purposes, and the frequency of experiencing
cyberbullying. A relational model was used in the research. The study sample consists of 476 middle school
students aged 10-13. The "Digital Literacy Scale," "Social Media Usage Purposes Scale," and "Cyberbullying
Threat Level Scale" were used to obtain the data. As a result, digital literacy had a weak positive relationship with
being exposed to and witnessing cyberbullying. The concepts of digital literacy and digital competence are distinct,
with digital literacy typically encompassing more general knowledge and skills related to information retrieval,
critical thinking, and basic digital tool usage. On the other hand, digital competence emphasizes technical skills
and the ability to use digital technologies meaningfully in various contexts, including work, education, and daily
life.

A study by Zhou (2023) investigated the digital competence levels of Chinese higher education students and
identified significant variations in digital competence among students in different academic years. The study

focuses on university students as participants, with no existing research available on the digital competence levels
of children.

The study by Singh and Kumar (2023) attempts to unveil the relationship between digital competence and
cybercrime victimization among university students. The data for the study was collected from 150 participants.
The two variables were found to be negatively correlated. The results of the study imply that individuals who are
high on digital competence encounter less cybercrime victimization. The study was conducted with university
students. However, it should not be forgotten that the age of starting to use digital tools, and the internet has
decreased. It is necessary to investigate digital competence in children.

Su and Yang (2024) analyzed 23 articles on digital competence published between 2012 and 2022. As a result,
most participants in the studies were pre-service teachers, and the primary research goals were to evaluate
children’s or teachers’ achievements and participants’ views on digital competence. Most studies adopted
quantitative methods, and their findings were linked to achievements in digital competence, positive and negative
perceptions, the effectiveness of teaching strategies, and factors contributing to the development of digital
competence. Su and Yang (2024) did not report any articles examining the relationship between children's digital
competence and cyberbullying.

The increasing prevalence of young children's use of digital devices underscores the importance of understanding
the relationship between children's digital competence and cyberbullying. Understanding how digital skills
influence cyberbullying incidents can aid in developing effective prevention strategies and interventions to create
a safer online environment for children (Jones et al., 2023). Given the significant impact of cyberbullying on
children's mental health and well-being, investigating the role of digital competencies in cyberbullying can provide
valuable insights for educators, parents, and policymakers.

Despite the growing concern over cyberbullying, there is a gap in understanding how 4th-grade students' digital
competencies relate to their involvement in cyberbullying incidents (Chen et al., 2021). The lack of research
focusing specifically on this age group and their digital skills hinders the development of targeted interventions to
address cyberbullying among younger students (Aizenkot & Kashy-Rosenbaum, 2020). An in-depth exploration
of children's digital competencies in research can provide valuable insights into enhancing their digital literacy
skills. For these reasons, the primary aim of this research is to investigate the relationship between 4th-grade
students' digital competencies and cyberbullying behaviors, including both perpetration and victimization.
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Furthermore, the study seeks to offer a comprehensive descriptive evaluation of the digital proficiencies exhibited
by fourth-grade students.

METHOD

Research Model

The survey model was employed in this research to determine the existence and degree of relation between 4th-
grade primary school students' digital competencies and cyberbullying, and it also aimed to provide a detailed
descriptive analysis of the students' digital competencies. Survey models are models that have existed in the past
or are research approaches that aim to describe an existing situation as it exists. Survey models also determine
participants' views on a subject or their interests, skills, abilities, attitudes, etc. (Karasar, 2012). The research
conducted on fourth-grade students did not involve any experimental intervention, biological data collection, or
violation of human rights; therefore, ethics committee approval was not required.

Participants

The purposive sampling method, one of the non-random sampling types, was used to determine the research study
group. The purposive sampling method is carried out on individuals with certain limiting characteristics and
individual characteristics that are difficult to reach from the universe (Erkus, 2005). The purposive sampling
method subjectively selects sample units while selecting a sample that has the power to represent the universe
(Biiyilikoztiirk et al., 2010).

G power statistical program was used to calculate the sample size (Effect size: 0.3, o= 0.05, Power (1- B err prob)
=0.95, Number of Group = 1) and as a result of the analysis, the sample size was calculated as 111. The study was
conducted between 2023 and 2024 with a total of 108 students (54 female- 54 male); attending the 4th grade in a
primary school affiliated to the Ministry of National Education in Tepebasi district of Eskisehir. Before
commencing data collection, parental consent was acquired for the participation of 10-year-old individuals.

Data Collection Tools

1. The Digital Competency Scale
The scale developed by Tiifek¢i, and Ceylan (2022) was used to determine the digital competencies of 4th grade
primary school students. To determine the validity and reliability of the scale, the scale was applied to 270 4th-
grade students from 3 different schools. Exploratory factor analysis (EFA) revealed a structure with 4 factors and
14 items. Confirmatory factor analysis (CFA) revealed that the 4-factor structure; academic life, extracurricular
activities, interaction with the environment, and commerce; was compatible. The Cronbach Alpha internal
consistency coefficient for the whole scale is 0.71. It can be stated that the scale is valid and reliable. The 14
questions in the scale were graded from 1 to 3 on a scale of "1=Never", "2=Sometimes", "3=Always".

2. The Cyberbullying Scales
Cyberbullying is a multifaceted concept involving both the act of disturbing others and being disturbed by others.
On one end, it encompasses the behavior of causing discomfort or harm to others, while on the other end, it involves
experiencing discomfort or harm inflicted by others. Therefore, in this study, two scales related to cyberbullying
have been utilized. The cyberbullying scales developed by Kiigiik (2016) and Aricak, Kinay, and Tanrikulu (2012)
were utilized in this study.

The Cyberbullying Scale was developed by Stewart et al. in 2014. This scale is a tool used to determine the
victimization aspect of cyberbullying. Kiiciik (2016) adapted this scale into Turkish. The scale was initially
translated from English to Turkish by Kii¢iik (2016) and then reviewed by two English linguists and a psychologist
proficient in English. Subsequently, another English linguist translated it back to English. Discrepancies were
compared with the original, and adjustments were made in collaboration with forensic sciences and forensic
medicine experts, as well as a linguist proficient in English. In determining the validity and reliability of the scale,
the 14-item Cyberbullying Scale was applied to 633 students aged between 10 and 18. The construct validity was
examined by EFA, and it was seen that the scale showed a two-factor structure; emotional harm and humiliation,
and exclusion and violence. The internal consistency reliability coefficient of the scale was tested with Cronbach's
alpha analysis and .87 was found as a result. It can be stated that the scale is valid and reliable. 14 questions in the
scale were graded from 1 to 3 on a scale of "1=Never", "2=Sometimes", "3=Always".

The cyberbullying scale developed by Aricak, Kinay, and Tanrikulu (2012) aims to determine cyberbullying
behaviors in children. The content validity of the scale was examined by three experts working on this subject. In
the study conducted to determine the validity and reliability, the participant group consisted of 515 students (247
boys and 268 girls) aged between 11 and 18. The construct validity was examined by EFA, and it was seen that
the scale showed a single-factor structure. The Cronbach's alpha coefficient was .95 and the test-retest reliability
coefficient was found to be .70. The data obtained indicate that the psychometric findings of the Cyberbullying
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Scale are valid and reliable. 24 questions in the scale were graded from 1 to 3 on a scale of "1=Never",
"2=Sometimes", "3=Always".

Data Collection and Analysis

Three different scales were applied to examine the relationship between children's digital competencies and
cyberbullying. The scales were administered by the researcher at 2-week intervals in the spring semester of 2023-
2004 to 108 students attending the 4th grade in a primary school. The scales were printed out, distributed to the
students, and administered under the researcher's supervision. After completing the scale, the answer sheets of the
students were collected.

Percentage (%), frequency (f), standard deviation (SD), and mean (X) of the data were determined. The data
obtained in the study underwent examination to assess their distribution and determine if they conformed to a
normal distribution. Analyses on whether the data are normally distributed were conducted on Kolmogorov-
Smirnov, skewness, and kurtosis. A correlation test was used to determine the relationship between children's
digital competencies and cyberbullying. Correlation is a type of analysis used to show whether there is a
relationship between two or more measured variables, and if so, its direction and strength (Akbulut, 2010, p. 51).
The analysis utilized data from the cumulative scores of respondents' answers on both the Digital Competence and
Cyberbullying scales. The analyses were conducted using the SPSS software package.

FINDINGS

Descriptive Findings

The safety of children in digital environments primarily requires a high level of digital competence. Before
providing training to enhance their digital competence, it is necessary to have a detailed understanding of children's
current levels of digital competence. In this study, detailed descriptive analyses of the children's digital competence
scale have been presented before examining the relationship between digital competence and cyberbullying. The
digital competencies scale used to determine the digital competencies of 108 4th-grade students consists of four
subtests. To facilitate a better understanding of the analyses, descriptive findings have been presented separately
for each subtest. The first subtest is named “academic life” (1, 2, 3, 4, 5); the second subtest is named
"extracurricular activities"(11, 12, 13, 14), the third subtest is named "interaction with the environment" (6, 7, 8)
and the fourth subtest is named "commerce"(9, 10).

The findings regarding the frequencies and percentages of the academic achievement subtest items are given in
Table 1.

Table 1. Frequencies and percentages of the academic achievement items

[72]
Items - £ 2
(] — )
> o 2
Pz Ug) <
1. 1do not pirate anything (movies, music, videos, games) when | use the ~ f 53 31 24
internet. % 50 28 22
2. | read messages from people like my parents or friends without  f 95 11 2
permission. % 88 10 2
3. | share someone else's picture on the internet without their knowledge. f 103 4 1
% 95 4 1
4. | send messages containing rude behavior (swearing, threatening  f 97 9 2
words, etc.) to other people on the Internet. % 90 8 2
5. What | find difficult to express directly to a friend in person, | often  f 73 24 11
find it easier to communicate through the Internet. % 67 24 9

Table 1 shows the descriptive findings regarding children's responses to the items under the academic achievement
subtest of the Digital Competence scale. Accordingly, most of the students do not read other people's messages,
do not share other people's photos online, communicate face-to-face, and do not send rude messages. The findings
about their habits of downloading pirated content while using the internet have been half and half. Fifty percent
marking "never" indicates a firm stance against pirating content among this group of participants. The other fifty
percent marking "sometimes" or "always" suggests that their habits of downloading pirated content are more
flexible, and these individuals may occasionally or regularly download pirated content.

The findings regarding the frequencies and percentages of the extracurricular activities’ subtest items are given in
Table 2.
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Table 2. Frequencies and percentages of extracurricular activity items

Items S o

5 £ >

> o 2

11. I can easily use devices such as tablets, computers, and phones f 6 32 70
% 5 20 65

12. | can access a desktop computer, tablet, and smartphone at any time. f 22 42 44
% 20 39 41

13. | can easily connect to the Internet from anywhere, anytime. f 37 42 29
% 34 39 27

14. Using the Internet, | can access social networks, news sites, blogs, etc.  f 49 38 21
whenever | want. % 45 35 19

When Table 2 is analyzed, access to digital devices is widespread among the 4th grade students and most of them
are comfortable using these devices. The survey shows that most respondents have access to digital devices at any
time, but in some cases, this access may be restricted. It can be said that most of the participants have widespread
access to the internet with their mobile devices. It is seen that some of the participants experienced some limitations
in accessing content using the internet.

The findings regarding the frequencies and percentages of the interaction with the environment items are given in
Table 3.

Table 3. Frequencies and percentages of interaction with the environment items

Items g »
5 £ =
3 o =
Z UEO.) <
6. | know that | can report to sites such as http://www.guvenlinet.org/, f 34 28 46
and https://www.ihbarweb.org.tr/ when we encounter content that % 31 26 43

we do not want on the internet, just as we have numbers such as 112

in our daily lives.

7. 166 | know what the number is used for f 71 24 13
% 66 22 12
8. | know what are the criminal behaviors when using the Internet f 17 12 79

% 16 11 73

Table 3 shows that 4the grade students who are exposed to unwanted content on the Internet resort to reliable
sources and use reporting mechanisms to deal with such situations. The number 166 can be called to get
information about the internet and can also be used to report a situation or file a complaint about internet-related
issues. The fact that participants did not know the number 166 may reflect a lack of awareness about protecting
their safety on the Internet. The fact that 79 students knew the behaviors that could be considered a crime while
using the Internet can be considered a positive finding. This shows that the participants understand the legal
responsibilities and online behavior standards related to internet use.

Table 4 presents the frequencies and percentages of the items related to the commerce subtest.

Table 4. Frequencies and percentages of the commerce items

[%]
Items s :’gj %
> 2 2
Z 5 <
w
9. I shop for online games f 67 20 21
% 62 18 20
10. | can buy an item | want using the internet f 43 36 29
% 40 33 27
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The finding on shopping for games shows that students do not tend to shop for games online. On the other hand,
60% of them stated that they can buy an item they want using the internet, which reflects a more positive attitude
towards online shopping.

Since the sum of the student's responses to the Digital Competence scale will be used in the correlation analysis,
which is the main purpose of the study, descriptive analyses of the total scores are presented in Table 5.

Table 5. Descriptive findings of the total scores of the Digital Competence Scale

n Lowest Highest X) SD Skewness Kurtosis Kolmogorov
Score Score Smirnov
108 15 34 24,6 4,1 -,033 -,248 ,200

When totaling the responses students provided on the digital competence scale, it is observed that they scored an
average of 24,6 points out of a possible range of 14 to 42. This indicates that, on average, students' digital
competency levels fall around the mid-range of the scale. When the distribution of the data is examined, it is
found to be normal.

The focus of the research is on children's digital competencies, so the data collected through the Digital
Competency scale is presented comprehensively. However, instead of presenting detailed descriptive findings on
the cyberbullying scale developed by Kiigiik (2016), a more general perspective is presented. Descriptive findings
based on the factors of the cyberbullying scale, which consists of 14 items and 2 subtests, are presented in Table
6. Additionally, descriptive findings of the total scores of participants' responses to the scale are provided.

Table 6. Descriptive findings of the cyberbullying scale

Subtests n Lowest Highest (x) SD Skewness Kurtosis
Score Score
1 108 9 27 11,7 3,6 1,9 4,5
2" 108 5 15 7 2,2 1,4 2,3
Total 108 14 42 18,8 5,4 1,9 5

* The first subtest is the subtest of emotional harm and humiliation, comprising items 5, 6, 7, 8, 9, 11, 12,
13 and 14.
** The second subtest is the subtest of exclusion and violence, consisting of items 1, 2, 3, 4, and 10.

The difference in scores between the two subtests stems from the variance in the number of items. Upon examining
the descriptive findings regarding the total score, an average score of 18 is observed. Considering that the lowest
score achievable on the cyberbullying victimization scale is 14 and the highest is 42, this suggests that the average
score falls within the mid-range of possible scores. It can be said that students are experiencing cyberbullying
victimization on average. When Table 6 is examined, the data has a right-skewed and peaked distribution. This
situation may indicate that the assumptions of normal distribution have been violated.

Descriptive analyses were conducted based on the total scores of students' responses since the cyberbullying scale
developed by Aricak, Kinay, and Tanrikulu (2012) aims to determine cyberbullying behaviors in students and
consists of 24 items, can yield a minimum score of 24 and a maximum score of 72. Descriptive findings are
presented in Table 7.

Table 7. Descriptive findings of the cyberbullying scale

n lowest highest x) SD Skewness Kurtosis
score score
108 24 68 28,2 9,4 1,9 4,5

Interpreting an average score of 28,2 on a scale where the lowest possible score is 24 and the highest is 72 suggests
that, on average, students are exhibiting some degree of cyberbullying behaviors. When Table 7 is examined, the
distribution of the data set is not normal.

Findings On the Correlation Between Digital Competence and Cyberbullying

When Table 5 is analyzed, it can be observed that the data regarding students' digital competence follows a normal
distribution. However, upon inspection of Tables 6 and 7, it can be stated that the data related to cyberbullying
does not follow a normal distribution. Therefore, the Spearman correlation test was employed to determine the
relationship between digital competence and cyberbullying. Findings related to the analysis are presented in Table
8.
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Table 8. Correlation test result

n=108 Cyberbullying Cyberbullying
Victimization Perpetration
§ Academic Achievement -,082 -,108
T3 Extracurricular Activities -,031 -,142
538 Interaction With the -,153 -,025
(S)= Environment
o Commerce -0,96 -,113
Total Scores -,100* -,124*

When Table 8 is examined, it is seen that there is a negative correlation between 4th-grade students' digital
competencies and their responses to the cyberbullying scale related to being disturbed (r= -.100, p< .05). This
suggests that as digital competence increases, cyberbullying victimization tends to decrease. Cohen (1988), while
interpreting the r (correlation) value, states that r values between .10 and .29 are small correlations, r values
between .30 and .49 are medium correlations, and values between .50 and 1.0 are large correlations. The strength
of this relationship is weak indicating that the relationship is not very strong.

The correlation coefficient indicates a negative relationship between digital competence and cyberbullying
behaviors (r= -.124, p< .05). This implies that as digital competence increases, engagement in cyberbullying
behaviors tends to decrease. However, the strength of this relationship is weak suggesting that the association is
not very strong.

DISCUSSION AND CONCLUSION

The data obtained suggest a negative correlation between 4th-grade students' digital competencies and their
responses to the cyberbullying scales. The study by Akman (2022) found that cyberbullying has a negative
relationship with social competence. This implies that individuals with lower social skills and competencies may
be more likely to exhibit cyberbullying behaviors. When considering digital competence as part of social
competence in the online realm, this negative relationship aligns with the notion that individuals lacking digital
skills may resort to negative online behaviors like cyberbullying. A study conducted by Livingstone et al. (2017)
investigated the online experiences of children in Europe and found that while digital competence was associated
with safer online practices, including the ability to handle potentially risky situations, it did not eliminate the risk
of encountering negative experiences such as cyberbullying. This suggests that digital competency may act as a
protective factor but might not completely mitigate the risk of cyberbullying. These studies underscore the
multifaceted nature of cyberbullying and suggest that while digital competency is valuable, it may not single-
handedly determine individuals' experiences with cyberbullying. Instead, a comprehensive approach that includes
digital competency education and broader social-emotional learning may be necessary to address and prevent
cyberbullying.

The weak correlation observed in this study underscores the complexity of the relationship between digital
competencies and cyberbullying experiences among young students. While possessing digital skills and
knowledge may provide some degree of resilience against cyberbullying, it is not a definitive safeguard. Other
factors, such as social dynamics, peer relationships, and individual vulnerabilities may also influence students'
susceptibility to cyberbullying incidents.

Among the research studies available, there are several that align with the finding of a weak correlation between
digital competencies and cyberbullying. For instance, the study, conducted by Seckin-Kapucu, Ozcan, and
Karakaya-Ozer (2021) explored the relationship between cyberbullying and students' digital literacy levels. The
findings suggested that digital literacy had a weak relationship with being exposed to and witnessing
cyberbullying. Estévez et al. (2019) investigated the relationship between digital competence and cyberbullying
among high school students. The results indicated that digital competence was negatively associated with
cyberbullying perpetration and victimization, but the associations were relatively weak. These findings are in line
with the conclusion that the relationship between children's digital competencies and cyberbullying is weak.

The conclusion drawn from this research indicates that children's digital competencies are at a medium level.
Among the various research studies available, there are several that align with the conclusion that children's digital
competencies are at a medium level. For instance, Atmazaki & Indriyani (2019) reported that digital literacy
competencies among educational students tended to fall within the medium to good range. This finding parallels
the conclusion that children's digital competencies are at a medium level.
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This could indicate that children possess a basic understanding of digital tools and technologies but may struggle
with more advanced or specialized tasks. This finding highlights the importance of incorporating digital
competency education into school curricula from an early age. While children may have some familiarity with
digital devices, there's room for improvement in developing their skills further. Understanding the level of digital
competencies among children is crucial for designing effective educational interventions and promoting
responsible digital citizenship from an early age.

LIMITATIONS AND RECOMMENDATIONS

The study's sample size of 108 fourth-grade students may be considered relatively small, potentially limiting the
generalizability of the findings to broader populations. In response to potential criticisms regarding the study's
sample size, it is noteworthy that the sample size was determined through a rigorous calculation process employing
G power software, yielding a sample size of 111 participants.

Given that the data were collected through self-report measures, there is a risk of response bias, where participants
may underreport or overreport their digital competencies or experiences with cyberbullying. Incorporating
multiple data sources, such as teacher or parent reports, could enhance the robustness of the findings in the future.
Additionally, children's digital competence level is limited to the data obtained from the Digital Competence scale.
To further research the relationship between children's digital competencies and cyberbullying, several avenues
can be explored based on existing literature. Firstly, investigating the impact of parental mediation strategies, such
as restrictive mediation, monitoring, and restrictions, on children's digital competencies and their susceptibility to
cyberbullying could provide valuable insights (Livingstone et al., 2017). Understanding how parental involvement
influences children's online behavior and experiences is crucial in developing effective prevention and intervention
strategies.

Secondly, conducting longitudinal studies to examine how changes in children's digital competencies over time
relate to their experiences with cyberbullying could be a promising area of research.

Moreover, supplementing quantitative analyses with qualitative inquiry to gain deeper insights into children's
perceptions, attitudes, and experiences related to digital competencies and cyberbullying could be beneficial.

Additionally, examining the effectiveness of artificial intelligence-based interventions in addressing cyberbullying
among children from a youth perspective could be beneficial. As cyberbullying continues to be a significant issue
for young people, leveraging Al technologies for early detection and intervention could offer new solutions to
combating online harassment.
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ABSTRACT

Covid-19 was appeared in 2019 and rapidly spread worldwide. In Turkey, the universities had to execute online
learning as a precaution. The courses and sustainable corporate communication activities had to move to an online
environment by the universities during the pandemic. During this period, the universities strived to convey both
information and sustainability messages via their social media (SM) accounts. In this context, this study aims to
identify students' views on their university's SM usage for its sustainable corporate communication during the
Covid-19 process. A structured questionnaire was carried out with 272 students at Sakarya University of Applied
Sciences. The research results revealed that many students followed their university's SM accounts, and most of
their families and friends encouraged them to follow them. In addition, the study showed that most of the students
found their university uses SM accounts for sustainable corporate communication useful and enjoyable. However,
it was found that the student's preferences in adopting the sustainability messages would be affected if the messages
were complicated. The data also indicated that most of the students were aware of the sustainability messages of
the university through SM accounts.

Keywords: sustainability messages, university, online learning, UTAUT, sustainable corporate communication

INTRODUCTION

The coronavirus disease (Covid-2019), which first appeared in Wuhan, China, in December 2019, spread rapidly
worldwide and was declared a pandemic by the World Health Organization (WHO) on March (WHO, 2020).
According to the T.C. Ministry of Health (MH) (2020), the first case of Covid-19 in Turkey was observed in April
2020, and the disease spread throughout the country. To prevent the further spread of the disease in Turkey, many
measures have been taken which affected all segments and structures of society. One of the structures affected by
Covid-19 has been the education sector. The Turkish Council of Higher Education has decided that all universities
should switch from face-to-face education to online education until the threat of the virus subsides. Thus, all
universities conducted an online education period from the spring semester of 2020 to the fall semester of 2021.
During this online education period, universities carried out educational activities, and corporate communication
activities had to be moved to the online environment.

Many countries had managed the pandemic process with 'physical distancing' strategies, which mostly involved
restricting physical contact to the bare minimum required for daily living. This has increased the use of and
dependence upon social media (SM) to stay connected for work and education (Wong et al., 2021: 255). As today's
one of the most important communication channels, SM "employ mobile and web-based technologies to create
highly interactive platforms via which individuals and communities share, co-create, discuss, and modify user-
generated content"(Kietzmann, 2011: 241) also helps individuals during the pandemic. It became a helpful tool
for individuals to communicate with friends and family during quarantine periods. It helped spread necessary
information about identifying symptoms, sharing treatment, employing control measures from other countries, and
adapting them with available resources (Radwan et al. 2020: 1-2). Universities also use SM to communicate with
students and staff in a frequent, open, and targeted manner (Quiroz Flores et al.,2021: 2) and obtain real-time
feedback on universities' communications (Bellucci and Manetti, 2017: 898) like other organizations have
embraced SM for enabling fast interactions with their stakeholders (Quiroz Flores et al.,2021: 2). Universities had
to communicate with students and potential students through their official online platforms, such as their websites
and social network pages, during the Covid-19 pandemic's online education process. Since the online environment
was the main communication channel used by universities, the way the universities sent messages during the
pandemic became essential to maintain favorable relationships with their students (Bularca et al. 2022:2).

As revealed before, during the COVID-19 pandemic, many people are sourcing their news and updates from SM,
and this is particularly true for young people (Calonge et al., 2021: 7). In particular, with COVID-19, SM usage
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has increased significantly in the groups of 16-24 years old (58%), 25-34 years old (50%), 35-44 years old (42%),
45-54 years old (34%) and 55-64 years old (32%) (We are Social, 2020). Many students use SM as a primary
source of information and connection to the campus community. With students turning to SM for health
information, universities must use the SM platforms effectively, regularly, and candidly to communicate time-
critical and correct messaging and overcome the potential for communication overload. In a crisis environment
like the Covid-19 pandemic, unless the university effectively communicates complex information to their varied
constituencies quickly their SM strategy will likely fail due to negative posts by students, parents, and staff
(Calonge et al., 2021: 8).

In this process, universities also used SM for their sustainable corporate communication messages. Like all
institutions, universities strive to improve their performance and make it sustainable with the corporate
communication applications they perform. In this process, the universities aim to demonstrate their corporate
identity and adopt values for all stakeholders and the public, especially their students and employees (Kadibesegil,
2009). Nowadays, many institutions prefer SM as a sustainable corporate communication tool. As the result of
research, which examined the SM used by 10 official public institutions with SM accounts as a means of corporate
communication, it was indicated that institutions use SM mostly to promote their services. In addition, it was
observed that SM is more effective in directing the preferences of the target audience compared to the traditional
media (Ilgm et al., 2019). According to Ozpinar's (2021) study, the institutions should feel open to technological
development and obliged to use this technology to communicate with all stakeholders efficiently and innovatively.
According to a study (Gokler and Onay, 2020) that examined SM usages of universities for corporate
communication purposes, universities regularly share information about orientation, remembrance, workspace,
and employee-related issues via their official Instagram accounts. A study (Un and Tiirkal, 2018) that aimed to
determine how universities use YouTube as a means of corporate communication tool showed that; universities
use their YouTube channels as an economic promotion tool, and they include their scientific, educational, social,
and cultural activities in their YouTube pages.

Adding sustainability messages to universities' corporate communication activities is highly emphasized
nowadays. According to Cortese (2003:17), universities bear a moral and profound responsibility to increase the
awareness, knowledge, skills, and values needed to create a sustainable future. Also, Lozano et al. (2013: 18) stress
the importance of leaders of the universities that they must ensure the needs of present and future generations be
better understood and addressed; thus, the professionals who are well versed in sustainable development can
effectively educate students of ‘all ages' to help make the transition to ‘sustainable societal patterns.' To do this,
university leaders and staff must be empowered to catalyze and implement new paradigms, introducing
sustainability into all courses and curricula and other university activities elements.

A prerequisite for a university to commit to sustainability is communication. It can be spontaneous communication
impulses and initiatives for the professional management of long-term consultation processes and other
participatory interactions (Franz-Balsen and Heinrichs, 2007: 431). Sustainability communication is a process of
mutual understanding, dealing with the future development of society at the core of a vision of sustainability. It is
both about values and norms such as inter-and intragenerational justice and research into the causes of problems
and the individual/societal possibilities to take action and influence development. This process of mutual
understanding takes place on many different levels and in other contexts such as; between individuals, between
individuals and institutions, between institutions and within institutions, in schools and universities, in the media,
in politics, in business, in communities and at regional, national and international levels (Godemann and
Michelsen, 2011: 6). Lertpratchya et al. (2017: 1064) point out the role of sustainability communication messages
toward students. According to the study, the universities with sustainability initiatives use various communication
strategies for reaching their significant stakeholders. The majority indicated that students are one of their primary
target groups. These universities directly communicate sustainability to students through traditional and SM
channels. As a result, the students of these universities are often exposed to sustainability communication, leading
to cumulative effects as they progress in their studies.

It is expected that universities will lead sustainability practices that are carried out to positively affect people, the
planet, and societies. Since universities contribute to society through education by institutionalizing their values,
missions, and practices, and serve as a driving force for sustainable change. However, as mentioned earlier, during
Covid-19 mandatory changes were made in the functioning of universities, as well as in all structures of society.
During the pandemic, universities have moved their educational systems and corporate communication efforts,
including sustainable communication activities, to the online environment. They tried to convey corporate
communication and information messages to their students, one of the most critical stakeholders, through their
websites and official SM accounts throughout the pandemic. In this regard, the primary purpose of the research
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was to reveal the views of students on their university’s SM usage for sustainable corporate communication during
the online teaching period in the Covid-19 process.

MATERIALS AND METHODS

Research method

The quantitative method in which the statistical analysis of the data was proposed within the framework of
deduction was used. Quantitative research tests, measures, and statistically analyzes the identified problem. It also
examines the situation from a holistic perspective.

The primary purpose of the research was to reveal the views of students on their university’s SM usage for
sustainable corporate communication during the online teaching period in the Covid-19 process. The secondary
aim of the study was to reveal whether students' views differ according to age and gender. In addition, the sub-aim
was determined to identify the levels of students’ follow and subscribe statuses of the university's corporate SM
accounts during the Covid-19 period.

The sub-question related to the research question is below.

RQ1: What are the students’ levels of following and subscription statuses of the university's corporate SM
accounts during the Covid-19 period?

The research questions related to the primary aim are below.

RQ2: How much does the performance that students expect from the university's official SM accounts for
sustainable communication contribute to them following these accounts?

RQ3: Do the students believe that the universities” official SM accounts are useful?

RQ4: To what extent do students believe that the people close to encourage them to follow the university's SM
accounts?

RQ5: What is the degree to which students believe universities' SM usage as a sustainable corporate
communication medium facilitates their understanding and knowledge of environmental issues?

The hypothesis related to the secondary aim of the study is below.

H1:: There is a significant difference between age and performance expectancy.
H2:. There is a significant difference between age and effort expectancy.

H31. There is a significant difference between age and social influence.

H4:: There is a significant difference between gender and performance expectancy.
H5:1: There is a significant difference between gender and effort expectancy.

H61: There is a significant difference between gender and social influence.

However, facilitating conditions are not included in the hypothesis because many researchers claim that facilitating
conditions are not a significant driver as the other factors (Chua et al., 2018:121).

Sample and Sampling Technique

Sakarya University of Applied Sciences was chosen as a sample by purposive sampling method cause
sustainability is at the heart of the university's strategic plan. The state in detail in this plan that they adopt
sustainable corporate communication (Sakarya University of Applied Sciences Strategical Plan of 2020-2024).
The universe of this research consists of 26.815 students of Sakarya University of Applied Sciences. The
probability-based random sampling method was used to select the students. The research sample consists of 272
students studying at Sakarya University of Applied Sciences, Turkey.

Table 1: Basic Descriptive Statistics of the Study Participants

Demographic Variables N (%)
Female 141 51,8
Gender Male 131 48,2
Total 272 100,0
<18 4 15
18-21 207 76,1
Age 21-25 42 15,4
26-29 19 7,0
Total 272 100,0
Education Undergraduate / Associate Degree 166 61,0
Undergraduate / Bachelor Degree 96 35,3
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Postgraduate / Master and Ph.D. Degree 10 3,7
Total 272 100,0

As shown in Table 1, 51.8% of Sakarya University of Applied Sciences students participating in the research are
female, and 48.2% are male. The gender distribution of the students participating in the research is almost equal.
The age-ratio distribution of 272 students; 1.5% are under 18, 76.1% are between 18-21, 15.4% are between 22-
25, 7% are between 26-30. The majority of the students participating in the survey are between 18-21, with 76.1%.
This age range is important in making sense of the relationship between the university's corporate communication
studies and new media channels. 61% of the participants are associate degree students, 35.3% are bachelor's degree
students, and 3.7% postgraduate students. Most of the students participating in the survey are associate degree
students, with a rate of 61%.

Data Collection and Analysis

In the study, the Unified Technology of Acceptance and Use Technology Model (UTAUT) scale was used,
developed by Venkatesh et al. (2003). The reliability value was calculated by Cronbach's alpha method of 0. 821.
The questionnaire consists of three parts. In the first group, participants were asked about their demographic
characteristics. In the second part of the questionnaire, 5 questions were conveyed to the participants to identify
the levels of students’ follow and subscribe statuses of the university's corporate SM accounts during the Covid-
19 period. The data obtained from the questions about the use of SM are in the findings. The last part of the
research includes 20 questions that aim to reveal students' points of view on using SM to ensure sustainable
corporate communication of the university during the online education period. Statements in the questionnaire
were prepared with a Likert rating of 5 (5-Strongly agree, 4-Agree, 3-Undecided, 2-Disagree, 1-Strongly disagree).

Offering a conceptual framework, the Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh
et al., 2003) provides an opportunity to evaluate the compatibility of new communication technologies with
institutions. It offers this with four main determining factors. These are performance expectancy, effort expectancy,
facilitating conditions, and social influence. Performance expectancy is defined as "the degree to which an
individual believes that using the system will help him or she attain gains in job performance." Statements about
performance expectations were evaluated with four questions in the research. Effort expectancy is defined as "the
degree of ease associated with the use of the system." Statements about effort expectation were evaluated with
four questions in the research. Social Influence is defined as "the degree to which an individual perceives that
important others believe he or she should use the new system". Statements about social influence were evaluated
with three questions in the research. Facilitating conditions are defined as "the degree to which an individual
believes that an organization's and technical infrastructure exists to support the use of the system." Statements on
facilitating conditions, including technical infrastructure and institutional support, were evaluated with nine
questions in the research.

The questionnaire was distributed on social networking sites between April 10, 2021, and May 14, 2021.
Participation was voluntary, and the survey completion process took approximately 10 minutes.

Descriptive analysis was used in the study. The data obtained in the descriptive analysis are summarized and
interpreted according to predetermined themes. The aim is to present the findings to the reader in an organized and
interpreted form. The descriptive analysis consists of four stages. The first is to draw a framework of the data that
make up the research content. The second stage is the processing of data within the specified framework. The third
stage is the definition of the findings, and the last stage is the explanation, correlation, and interpretation of the
findings.

Statistical Package for Social Sciences (SPSS) 26 was used to aid the researchers in evaluating data derived from
the copies of the questionnaires that the respondents filled. The findings used frequency-percentage distributions,
Independent Groups t-test, and a one-way analysis of variance (ANOVA).

The study had several limitations. Choosing Sakarya University of Applied Sciences avoids the possibility of
representing other universities in Turkey and the world. Additionally, the narrowness of the demographic qualities
of the students and that the students were chosen from Turkey is another limitation.

FINDINGS

RQ1: What are the students’ levels of following and subscription statuses of the university's corporate SM
accounts during the Covid-19 period?

It is determined that 95.6% of the students follow the university's SM accounts, and 4.4% do not follow the
university's SM accounts. In the ranking of the university SM platforms most frequently used by students, it is
seen that the university's Instagram is followed by 70.6%. The second by YouTube by 36%, and Twitter by 27.9%.
It was determined that the students who participated in the research preferred mobile devices by 87.5%, computers
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by 63.2%, computers, tablets, and other devices other than mobile by 41.9%, in order of the tools they used most
frequently.

The findings of the questions created to reveal the students' perspectives on the use of SM within the scope of
sustainable corporate communication at a university during the online education period during the Covid-19
pandemic are given below.

RQ2: How much does the performance that students expect from the university’s official SM accounts for
sustainable communication contribute to them following these accounts?

The study revealed that 77.2% of the students found useful of the university's usage of SM for sustainable corporate
communication. It is shown that the students' SM usage contributes to the fact that they are quickly informed about
the university's public relations and sustainable corporate communication activities at a rate of 66.2%. According
to the results, it has been revealed that the university’s SM usage as a sustainable corporate communication channel
encourages students (71.7%) to follow this medium. 43% of the students find SM understandable and easy to use,
reflecting a low rate compared to the total. Therefore, it shows that there may be messages that students do not
understand on SM and that they find difficulties understanding while receiving the messages via SM accounts.

RQ3: Do students believe universities' official SM accounts are useful?

With a high rate of 83.4%, it is seen that students have enough sources to use SM, such as mobile phones,
computers, and internet connections and 66.6% of them have enough knowledge of using SM. 90% of university
students stated that they have uncomplicated access to information through the university's SM accounts.
According to this result, it can be deduced that uncomplicated access to information is an essential factor that
encourages students to use universities” official SM accounts. According to the research data, 74.7% of the students
stated that the university’s usage of SM as a sustainable corporate communication medium did not affect their
preferences of the university. Also, 79.2% of the students stated that if the university’s sustainable corporate
communication messages via SM were complicated, it would affect their preferences in adopting them. With a
high rate of 85.3%, students find it beneficial that the university's corporate communication department uses SM
for sustainable corporate communication. It revealed that 79.8% of the students have more information about the
communication activities of the institution thanks to the SM posts of the university.

RQ4: To what extent do students believe that the people close to encourage them to follow the university's
SM accounts?

According to the data obtained, it was seen that 92.3% of the students were encouraged to follow the SM accounts
of the university by their family and friends. In other words, it is determined that the people close to students are
influential in making them follow the university's SM accounts. However, it is determined that 7.3% of the
student's friends and family do not have any influence in making them follow the SM accounts of the university.
It is also reflected that the students do not need any assistance while using SM, with an average rate of 50.3%.

RQ5: What is the degree to which students believe that universities’ SM usage as a sustainable corporate
communication medium facilitates their understanding and knowledge of the environmental issues?

A high percentage of the students (74.6%) stated that it is not a good idea to maintain the university's sustainable
corporate communication through SM accounts after the pandemic ends. In addition, it has been revealed that
71.3% of the students find it enjoyable that the university uses SM accounts in their sustainable corporate
communication. It is shown that with a high rate of 85.3%, students are aware of the sustainability messages
existence of the university through SM, and 77.8% of the students think that the university's corporate
communication department uses SM acts as a sustainability communication medium.

TABLE 2: Difference between age and performance expectancy, effort expectancy, and social influence

dimensions
Sum of Squares df Mean Square F Sig.

Performance Between Groups 1,035 3 ,345 ,945 419
Expectancy Within Groups 97,834 268 ,365

Total 98,869 271
Effort Expectancy Between Groups ,626 3 ,209 576 ,631

Within Groups 97,132 268 ,362

Total 97,758 271
Social Influence Between Groups 3,657 3 1,219 3,594 ,014

Within Groups 90,892 268 ,339

Total 94,549 271
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H1: There is a significant difference between age and performance expectancy.
H2. There is a significant difference between age and effort expectancy.
H3. There is a significant difference between age and social influence.

One Way Anova test was used. As a result of the test performed at 95% confidence level, the significance value
between age and performance expectancy, effort expectancy, and social influence were tested.

There is a no significant difference between age and performance expectancy (p=0.419>0.05 (f=0, .945). H1 was
rejected.

There is a no significant difference in age and effort expectancy (p=0,613>0.05 (f=0,576). H2 was rejected.
The data also show a significant difference between age and social influence (p=0,014<0.05 (f=3,594). H3 was
supported. Age was determined as a variable affecting the social influence dimension.

TABLE 3: Difference between gender and performance expectancy, effort expectancy, and social impact
dimensions
Independent Samples Test

Levene's Test
for Equality of
Variances t-test for Equality of Means
Std. | 95% Confidence Interval
Sig. Mean Error of the Difference
(2- Differenc | Differ
F Sig. t df tailed) e ence Lower Upper
Performance Equal
Expectancy  variances ,703 ,403 ,252 270 ,801 ,01853 | ,07342 -,12603 ,16308
assumed
Equal
variances not 252 | 266,153 ,801 ,01853|,07355 -,12628 ,16334
assumed
Effort Equal
Expectancy  variances 3,083 ,080( -1,468 270 ,143 -,10678 | ,07273 -,24997 ,03641
assumed
Equal
variances not -1,461| 259,206 ,145 -,10678 | ,07308 -,25069 ,03713
assumed
Social Equal
Influence variances 1,700 193 | -2,725 270 ,007 -,19302 | ,07084 -,33250 -,05355
assumed
Equal
variances not -2,711| 258,462 ,007 -,19302 | ,07121 -,33324 -,05281
assumed

H4: There is a significant difference between gender and performance expectancy.
H5: There is a significant difference between gender and effort expectancy.
H6: There is a significant difference between gender and social influence.

Independent samples t-test was conducted to reveal differences between male and female participants regarding
performance expectancy, effort expectancy, and social influence dimensions.

There is statistically no significant difference between the female (3.73, SD=.59) and male (3.71, SD=.61) in the
performance expectancy dimension according to the t-test (t=.252Sig (2-tailed) >0.05). H4 was rejected.

As a result of the t-test, there is no statistically significant difference between the female (3.83, SD=.56) and male
(3.93, SD=.63) in the dimension of effort expectancy (t=-1.468 Sig (2-tailed) >0.05). H5 was rejected.
According to t-test, there is also no significant difference between the female (3.32, SD=.54) and male (3.52,
SD=.62) in the social influence dimension (t=-2.75 Sig (2- tailed) >0.05). H6 was rejected.

DISCUSSION and CONCLUSION

In the pandemic period, many university students used SM as a primary source of information and connection to
the campus community. In addition, universities use SM to communicate with their students and staff and obtain
feedback on universities' communications. During the online education process, universities had to share with
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students and potential students through their SM accounts, websites, etc., for their sustainable corporate
communication messages. The pandemic made the universities aim to demonstrate their corporate identity and
adopt values for their students and employees via SM. In today's environment, universities have a moral and
profound responsibility to increase the values, awareness, knowledge, and skills needed to create a sustainable
future. The managers of the universities and the staff should implement sustainability into all courses and all other
elements of university activities. A university’s sustainability communication is consciously and effectively
integrating sustainability in its communication strategy by telling the students and staff about its sustainability
goals and efforts. The universities mostly communicate sustainability to students through SM and traditional ones.
By using various communication channels, the students of these universities are often exposed to sustainability
communication. Universities contribute to society through education by institutionalizing their missions, values,
and activities on sustainability, and they convey these via SM.

In this context, mainly this research aimed to reveal students' views on their university’s SM usage for sustainable
corporate communication during the online teaching period in the Covid-19 process. 272 students studying at
Sakarya University of Applied Sciences, Turkey, were chosen as a sample with a probability-based random
sampling method to achieve the aim of the study. Sakarya University of Applied Sciences was selected as a sample
by purposive sampling method. Since sustainability is at the heart of this university's strategic plan and the state
in detail, they adopt sustainable corporate communication. UTAUT scale was used, and the research questionnaire
consisted of three parts.

During the pandemic, students increased their SM usage to receive information. It was questioned in the study
whether these students, whose educational lives were continuing during a pandemic, followed their university's
official SM accounts to maintain the connection with them. The study results indicated that 95.6% of the students
followed their university’s official SM accounts; Instagram, YouTube, and Twitter, respectively.

The results of research questions related to the primary aim are given here. The data of research question 2 coincide
with the literature data. Referring to the performance expectancy, the study revealed that most of the students
found the university's SM usage for sustainable corporate communication useful. In addition, the results indicated
seeing the university's SM usage as a sustainable corporate communication channel useful encouraged most of the
students to use the medium. Previous studies support these data. According to Toh’s (2013) research data,
performance expectancy has positively affected the students to follow SM. Also, Chang (2013) found that
performance expectancy positively affects students' intention to use library apps in university libraries in his
research.

The results of research question 3 coincide with the literature data also. Referring to the effort expectancy, the
study revealed that most university students stated that they have uncomplicated access to information through the
university's SM accounts. In addition, most students find it beneficial that the university's corporate
communication department uses SM within the framework of sustainable corporate communication with
uncomplicated access to information. In contrast, most of the students stated that if the university’s sustainable
corporate communication messages via SM were complicated, it would affect their preferences in adopting them.
These findings are supported by previous studies. According to Chua et al. (2018)'s study on effort expectancy on
SM, the complicated online system would discourage individuals from adopting it.

The results of research question 4, similar to the literature data, are given here. Referring to the social influence,
the study indicated that most of the students’ families and friends encourage them to follow the university's SM
accounts. These results are supported by previous studies. According to Lian (2015)'s study on factors on cloud-
based e-invoice service adoption, social influence affects individuals' intentions.

The results of the final research question coincide with the literature data also. Referring to the facilitating
conditions, the study revealed that most students found it enjoyable that the university uses SM accounts for
sustainable messages. A high rate of students is aware of the sustainability messages existing of the university
through SM. Previous studies support these data. According to Sumak et al. (2010), facilitating conditions affect
the usage of Moodle, which is an open distance education system.

The secondary aim of the study was to reveal whether students' views differ according to their age and gender, and
the hypotheses results created for this aim are given here. There was no significant difference between age and
performance, and effort expectancy. However, there was a significant difference between age and social influence.
Also, the research data showed that there wasn’t a significant difference between gender and performance, effort
expectancy, and social influence.
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The expectation of effort should be increased to encourage increasing the levels of following and subscription
statuses of universities' SM accounts. The managers of the universities must continue the sustainable corporate
communication messages by taking into account that students are essential stakeholders of the universities. Social
influence is a critical factor for SM behavior, so SM managers should always consider the element of social needs
of students and allocate resources to improve the social influence of social networking apps. Also, the more the
social environment is aware of the sustainable messages of a university, the more confidence it will have in the
university. This situation can indicate that the university has an essential role in constructing a sustainable future.

The impact of mandatory changes in the educational system during the Covid-19 period was reflected in both
students and institutions. In particular, students have an essential stakeholder role in universities' sustainable
corporate communication process. Especially in an environment such as the pandemic, where there is no face-to-
face communication, sustainable messages have been conveyed online to all stakeholders, including students. In
this context, SM has served as the primary tool for universities. Proceeding from this point, the measurement and
evaluation of all these processes from the students' dimensions and the introduction of the results into the literature
reveal the central importance of the study. In addition, the feedback received from the students will contribute to
the processes of updating the sustainable corporate communication messages of universities. On the other hand, it
is essential that universities that do not have a strategic plan within the scope of sustainable corporate
communication can be encouraged to structure in this regard.

The further researches could be conducted on a larger sample in this area based on the importance of sustainable
corporate communication messages for universities. It is also essential to conduct studies on universities’ other
stakeholders’ opinions on this issue. Finally, the new studies would compare the results of this research covering
the online education process when corporate communication activities were not only carried out online.
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ABSTRACT

This study examines Grammarly's utility as a writing assistant for enhancing higher education students' writing
skills. University writing centers and classroom settings now incorporate Grammarly as a resource for writing
assistance and there is a need to understand how students view its use and its link to help-seeking behavior. 476
university students completed the study’s questionnaire with the goal of assessing how students' help-seeking
behaviors, writing confidence, and perceptions of Grammarly's effectiveness correlate with their use of the tool
and its impact on writing quality. Initially, mean score comparison identified the levels students used Grammarly
and Spearman correlations found a significant positive correlation between Grammarly use and improvements in
writing quality and confidence. Analysis of variance (ANOVA) revealed statistically significant differences in
writing confidence and help-seeking behaviors across academic years and between free and paid Grammarly users,
indicating the tool's version and academic level's distinct effects on writing development. Participants who use the
paid version reported more substantial benefits, highlighting the added value of premium features. Qualitative
feedback from students underscores Grammarly's role in identifying grammatical errors, enhancing sentence
structure, and bolstering writing confidence. However, critiques emerged concerning the occasional impractical
suggestions and the perceived limitations of the free version. The findings suggest practical implications for
integrating digital tools in educational settings and recommend directions for future research on technology's role
in academic writing support.

Keywords: Grammarly, automated writing evaluation, writing confidence, higher education, help-seeking
behavior.

1.0 INTRODUCTION

The learning environment extends beyond the physical classroom to include digital spaces. In higher education,
Grammarly is an important resource in the digital space, alongside classrooms and writing centers, that enhances
writing skills and confidence. While difficult to master, academic writing is a critical skill in university and heavily
evaluated (Carter & Harper, 2013; Magaba, 2023; Maulidina & Wibowo, 2022). There is a misconception that
students can write proficiently if admitted into university; additionally, academic writing, in particular, is a
challenge for university students who may not be equipped with the knowledge and skills to write on a deeper level
(Magaba, 2023).
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Grammarly supports students in digital learning environments by simplifying academic writing. Differences
between non-academic and academic writing include tone, complexity, accuracy, and the need for more advanced
vocabulary and grammar (Rafikova, 2022). The challenges associated with mastering these characteristics of
academic writing underscore the importance of finding methods to improve writing outcomes. Grammarly is one
such tool that assists students in overcoming writing challenges in higher education.

Corrective feedback tools, such as Grammarly, are gaining popularity in education due to their ability to provide
consistent feedback (Wang et al., 2012), enabling more focused attention on content and organization of writing
rather than grammatical mistakes (Ranalli, 2018). Despite these advantages, concerns exist about students not using
Grammarly effectively, with some students over-relying on suggestions (Chapelle et al., 2008). To this end,
Stevenson and Phakiti (2019) found that there is an emphasis on the final written product rather than the process
of writing itself, leading to concerns about the lack of critical thinking when using Grammarly.

The platform Grammarly has been available since 2009 and has over 30 million users (Grammarly, 2023).
Grammarly has different levels available including a free version, a premium version (paid version), a business
version, and an education version called Grammarly for Education, which can be purchased for departments,
academic units, or for an entire educational institution. The free version of Grammarly includes feedback on
spelling, grammar, and punctuation, while Grammarly Premium provides more extensive suggestions that focus
on style, tone, word choice, formality, fluency, clarity, and plagiarism detection (Javier, 2022). When used
effectively, Grammarly can complement traditional writing support resources such as writing centers, peer
feedback, and instructor consultations, helping to reduce the strain on writing assistance services.

Writing centers in Higher Education often welcome the use of Grammarly to support writing quality, especially
for non-native English writers (Zhang et al., 2020). Zhang et al. (2020) compared Grammarly with face-to-face
writing instructors and found that Grammarly was well received by students and provided an added layer of student
support. Grammarly provides more feedback than human consultants (Dembsey, 2017). Further, Grammarly can
address local level error issues while writing consultants and instructors can focus on global level errors (Bailey &
Lee, 2020). Students appreciate the capabilities of Grammarly yet criticize its inaccurate or decontextualized
feedback, with recommendations that it be used based on specific needs (Zheng et al., 2020). These positive and
negative attributes associated with Grammarly are evidence that further investigation in its use and perception
among higher education students is quite warranted.

1.1 AIM STATEMENT

This research aims to investigate university students' perceptions of Grammarly and its role in facilitating help-
seeking behavior with writing in higher education settings, such as digital spaces, classrooms, and writing centers.
It further seeks to identify if there is a relationship between Grammarly use and students' confidence in university-
level writing, as well as to examine differences between grade level and users of Grammarly's free and paid
versions. Findings emanating from this study will enhance understanding of the effects of Grammarly on students’
writing abilities and confidence in academic writing. The study is significant as it addresses explicitly the writing
challenges faced by university students and their perceptions of Grammarly. Through qualitative and quantitative
analysis, the study provides a comprehensive view of the interaction between students, their writing challenges,
and Grammarly, offering valuable insights for educators, students, and researchers. Furthermore, there is limited
research on the relationship between Grammarly usage and students' writing confidence. The following questions
address these limitations and guide the research:

1. What are the levels of Grammarly use, writing confidence, and help-seeking behavior among higher
education students?

2. How does the use of Grammarly relate to help-seeking behaviors and self-confidence in writing at the
university level?

3. How does Grammarly use differ among higher education students when comparing different versions of
Grammarly (paid or free) and across different academic years?

4. What are students' perceptions of Grammarly as a tool for enhancing writing skills, as revealed through
thematic analysis of open-ended survey responses?

2.0 LITERATURE REVIEW

2.1 THEORETICAL FRAMEWORK

The theoretical framework for this study is based on self-regulated learning theory as conceptualized by
Zimmerman (1990; 2000) and Pintrich (2004). This theory consists of three phases including forethought,
performance, and self-reflection. This framework is exhibited by the metacognitive and strategic actions learners
display when working toward their learning objectives (Butler et al., 1995; Zimmerman, 1990). Central to this

Copyright © The Turkish Online Journal of Educational Technology
91



TOJET: The Turkish Online Journal of Educational Technology — January 2025, volume 24 Issue 1

theory is the idea that self-regulation is a critical component of the writing process, influencing both the approach
to writing tasks and the overall learning performance (Roderick, 2019; Teng & Huang, 2019).

Building on the foundational principles of self-regulated learning, this study examines the relationship of
Grammarly with supporting help-seeking behavior among higher education students. The use of Grammarly and
similar online resources has been documented as a facilitator for self-regulated writing, particularly in the second
language (L2) (Umamah & Cahyono, 2022). These corrective feedback tools aid in grammar and vocabulary
enhancement and serve as external resources that can be strategically employed during the writing process to
achieve learning goals. Li and Kim (2024) have demonstrated that Grammarly is highly regarded among learners
for its utility in improving writing proficiency. Their research advocates for the early introduction of corrective
feedback tools by educators, suggesting that such practices can support learner agency and enhance self-regulation.
Encouraging students to critically examine these technologies allows educators to guide them toward a more
intricate insight into their writing processes, promoting more successful learning techniques.

The following review will contextualize how Grammarly, as technological support, contributes to a university level
learning environment conducive to advancing writing skills (Ismawati et al., 2021; O’Neill & Russell, 2019),
increasing confidence (Likkel, 2012; Mascle, 2013), and encouraging active seeking of writing assistance among
students in higher education.

2.2 GRAMMARLY USE IN HIGHER EDUCATION

There is a growing interest in the role of artificial intelligence and corrective feedback tools such as Grammarly in
assisting students in their writing development. Research has provided evidence of the effectiveness of Grammarly
in improving writing skills (Ismawati et al., 2021; O’Neill & Russell, 2019; Zhang et al., 2020). It is important to
note that Grammarly does not write for students or assist with writing content, rather it aids learners in identifying
possible mistakes or areas of improvement (Zinkevich & Ledeneva, 2021). The growing focus on Al-supported
tools like Grammarly signifies a shift towards technology integration to enhance students’ writing skills.

Grammarly is used across various educational settings, with high use among English language learners (Ananda
et al., 2021; Bailey & Lee, 2020; Fahmi & Cahyono, 2021; Fitria, 2021; Hakiki, 2021; Karyuatry et al., 2018;
Zhang et al., 2020). Studies on Grammarly in the English language context generally report favorable results in
terms of writing improvement (Huang et al., 2020) and writing confidence (Setyani et al., 2023). Grammarly can
aid in detecting a range of mistakes in grammar, punctuation, sentence structure, style, and vocabulary (Ventayen
& Orlanda-Ventayen, 2018). Grammarly can also be used to explore different errors in students’ writing (Vidhiasi
& Haryani, 2020) such as error frequencies, error types, and sentence complexity in students’ writing (Bailey &
Lee, 2020). Studies also report that Grammarly can help identify surface-level writing problems, such as grammar
and mechanics issues, while teachers can assist with deeper elements of writing, including cohesion and content
(Bailey & Lee, 2020; Thi & Nikolov, 2021).

Regardless of the benefits that Grammarly offers, the drawbacks should be considered. There are concerns about
students quickly accepting writing suggestions without fully understanding if the changes will enhance their
writing. Koltovskaia (2020) examined two English as a second language (ESL) college students’ behavioral,
cognitive, and affective engagement with Grammarly. The results indicated that one student had a stronger
cognitive engagement with Grammarly but did not fully check the accuracy of the feedback, while the other student
tended to rely heavily on the feedback without checking the accuracy. Koltovskaia’s (2020) study, although
insightful, was limited to just two students. The free version of Grammarly also has limited writing improvement
features, which can inhibit overall writing improvement (Fitriana & Nurazni, 2021). Grammarly’s free version can
aid with minor errors, but for more extensive writing aid, the premium version provides more suggestions (Cavaleri
& Dianati, 2016; Fitria & Miftah, 2022). Zinkevich and Ledeneva (2021) studied 100 English language learners’
essays using Grammarly. They found that the premium version of Grammarly provides the flexibility to select
various writing styles, address different audiences, choose the tone of writing, and navigate through many other
subtle difficulties with writing that may be problematic for non-native English speakers (Zinkevich & Ledeneva,
2021). Additionally, Grammarly may provide misleading, or possibly inaccurate, suggestions that writers should
be cognizant of (Barrot, 2022; Fitriana & Nurazni, 2021). To address potential issues with student reliance on
Grammarly, providing training sessions on its effective use is recommended (Rao et al., 2019).While Grammarly
proves valuable for writing improvement, educators and students alike should be mindful of its limitations and
actively engage in training sessions to maximize its benefits.

The benefits of Grammarly extend beyond English language learners. For instance, a study conducted by Cavaleri
and Dianati (2016) demonstrated that Grammarly not only provided valuable explanations to students but also
contributed to a better understanding of grammar rules and increased writing confidence. It is important to
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acknowledge that this study had a relatively small sample size of 18 students, eight of whom were non-native
English speakers enrolled in various academic programs. O’Neill and Russell (2019) studied academic advisors’
perceptions of Grammarly at a multi-campus and reported generally favorable findings. Six advisors were surveyed
about their views of Grammarly feedback to international students (n = 47) and domestic students (n = 29).
Findings indicate that Grammarly feedback is useful and provides feedback faster than traditional instructor
feedback. However, some drawbacks were also noted since Grammarly missed some mistakes and gave incorrect
suggestions. As technology continues to advance, ongoing research becomes critical to examine the full potential
of corrective feedback tools like Grammarly, even in native English-speaking contexts. These studies highlight the
multifaceted impact of Grammarly, showcasing its ability to provide valuable insights, enhance understanding of
grammar rules, and contribute to increased writing confidence across diverse educational settings. However, they
also highlight the importance of acknowledging limitations and continuously refining these tools for increased
support in the writing process.

2.3 WRITING CONFIDENCE AND GRAMMARLY USE

Good writing skills are critical in higher education, and universities must ensure that students are equipped with
the skills needed for the job market (Calma et al., 2022). Despite this emphasis, some students struggle with a lack
of confidence in their writing. Studies indicate that enhancements in confidence and self-efficacy related to writing
proficiency can result in advancements in writing capabilities (Likkel, 2012; Mascle, 2013). Myriad factors impact
students’ writing confidence (Ruegg & Koyama, 2010). Some instructors believe that the quality of feedback will
lead to improved student writing, which may not necessarily be the case (Ruegg & Koyama, 2010). Additionally,
students may lose confidence in their writing based on the amount and type of feedback they receive (Hyland,
1998). Although universities aim to provide students with job market-relevant writing skills, a significant challenge
remains regarding some students' lack of confidence in writing. Previous studies, such as Soegiyarto et al. (2022)
for non-native English speakers and O’Neill and Russell (2019) within the Australian context, have indicated
increased confidence through Grammarly use.

Writing confidence has been extensively explored in relation to Grammarly use (Faisal & Carabella, 2023;
Purwanti & Kastuhandani, 2023; Setyani et al., 2023; Vo & Nguyen, 2021). The introduction of new pedagogical
strategies for teaching essays, as discussed by Highland & Fedtke (2023), alongside the integration of Grammarly,
provides new strategies in writing instruction. In a study in the Indonesian context, Setyani et al. (2023) found that
writing confidence improved after Grammarly use especially in terms of grammar development. Specifically,
students reported more flexibility in “behavior, cognitive efforts, emotional stability, motivation, and self-esteem
in writing” (Setyani et al., 2023, p. 65); however, this study was limited to just three students. A further study
conducted in Indonesia by Pratama (2020) found that Grammarly improved undergraduate students' writing
confidence by providing real-time suggestions while students were writing. Vo and Nguyen (2021) investigated
the application of Grammarly among English major students at a Vietnamese university. A significant discovery
for the participants (n = 17) in the control group employing Grammarly was the enhancement of their writing
confidence, which is attributed to real time and consistent feedback. Another study in the Indonesian university
context found that 60% of students (n = 40) agreed that Grammarly helped to improve their confidence in writing
(Armanda et al., 2022). Similar outcomes were documented by Maulidina and Wibowo (2022) in their examination
of Grammarly usage at an Indonesian university. They reported that 61% of students (n = 33) perceived
improvement in their grammar skills using Grammarly (Maulidina & Wibowo, 2022). While these studies
collectively underscore the positive impact of Grammarly on enhancing writing confidence, there is a recognized
need for more comprehensive research in this area, especially in native English-speaking settings.

2.4 HELP-SEEKING BEHAVIOR AND GRAMMARLY USE

In higher education, help-seeking behavior occurs within classrooms, writing centers, and digital space
environments. Help-seeking behavior can be categorized as either informal, involving assistance from friends and
family, or formal, involving assistance from instructors and academic resources (Knapp & Karabenick, 1988). For
informal, students seek help from their immediate social network for comfort, ease of access, and the lower
perceived risk involved in these interactions (Beisler & Medaille, 2016; Pillai, 2010). In contrast, formal help-
seeking involves going to professors, writing tutors, and utilizing academic resources. Corrective feedback tools
such as Grammarly facilitate self-regulation in the educational process, serving as a low-stakes, self-guided source
of assistance for students improving their writing skills. Grammarly introduces a precise method of assistance in
both academic and non-academic writing, significantly enhancing the quality of student output. This approach to
seeking help with Grammarly can positively influence students' writing confidence and academic performance.
The relationships among help-seeking behavior, writing confidence, and the use of technologies like Grammarly
is complex and warrants further investigation. Students with high self-efficacy are generally more inclined to seek
help, whereas those with lower confidence, especially in their writing skills, may hesitate to seek formal help due
to fear of embarrassment or judgment (Williams & Takaku, 2011; Aunkst, 2019). Grammarly acts as a supportive,
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non-judgmental resource that encourages proactive help-seeking behaviors. Additionally, research emphasizes the
value of empathy and personalized support in formal academic settings, such as writing centers, for improving
students' confidence and willingness to seek help (Lundin et al., 2023). Consequently, integrating Grammarly with
traditional help-seeking methods can create a more supportive and effective learning environment.

3.0 METHODOLOGY

This convergent mixed method study was conducted in November of 2023 after receiving institutional review
board permission. Participants (n = 476) included undergraduate and graduate level students studying at a mid-
sized public university in the southeastern United States. Participants were selected based on convenience and
purposive sampling. A survey link was posted on the university learning management for 2 weeks. The survey
comprised closed and open-ended questions on students’ Grammarly and writing experiences and perceptions.
Majors included Nursing (n = 55), Psychology (n = 39), Education (n = 38), Biology (n = 24), Computer
Information & Science (n = 22), Criminal Justice (n = 19), Business (n = 18), Liberal Arts (n = 16), Marketing (n
= 14), Radiology (n = 13), and Others (n = 218). The characteristics of the sample can be found in Table 1.

Table 1: Classification of Students by Level and Major

Level Frequency Percentage
First-year (freshman) 151 31.7
Second-year (sophomore) 70 14.7
Third-year (junior) 87 18.3
Fourth-year (senior) 96 20.2
Graduate Level 62 13.0
Missing 10 21

Total 476 100

3.1 QUESTIONNAIRE CONSTRUCTION

The questionnaire was designed using insights from four academic writing instructors, each with over 10 years of
experience, aiming to support the university's quality enhancement plan focused on writing improvement. This
plan includes considering the institution-wide adoption of Grammarly for Education to support writing outcomes.
Moreover, university faculty and staff with expertise in writing and statistics were consulted to refine the survey
questions.

The construction of the in-house questionnaire was influenced by key studies in three areas of interest: Grammarly
use, writing confidence, and help-seeking behavior. For open-ended items enquiring about Grammarly use, insights
were drawn from O’Neill and Russell (2019), Faisal and Carabella (2023), Fitria and Sabarun (2022), Fitriana and
Nurazni (2022), and Hakiki (2021), highlighting students' perceptions and effectiveness of Grammarly in academic
writing. Help-seeking behavior was informed by studies such as Knapp and Karabenick (1988), Umamah and
Cahyono (2022), and Williams and Takaku (2011), focusing on academic help-seeking in the context of writing.
Items measuring confidence in students' writing were influenced by Ruegg and Koyama (2010), examining the
role of feedback in enhancing writing confidence.

The Grammarly Use scale consisted of four items, assessing various aspects of students' experiences with
Grammarly. Items one through three explored students' familiarity, frequency of use, and perceived helpfulness
with Grammarly (Cronbach’s alpha = .808), utilizing a five-point Likert scale ranging from Extremely likely (5) to
Not likely at all (1). Item four enquired about the likelihood of students using the paid version if the university
provided it. A further item was added to identify the version (paid or free) that students used.

The Writing Confidence scale (Cronbach’s alpha = .809) consisted of three items aimed at measuring students'
confidence levels in non-academic writing, academic writing, and research writing. These items employed a 5-
point Likert scale, ranging from Not Confident at All (1) to Extremely Confident (5). This range of items was
selected to capture a comprehensive view of students' writing confidence across different contexts, recognizing
that skills and self-assurance may vary significantly between informal, coursework-related, and research-oriented
writing tasks.

The Help-Seeking scale includes two sub-components: formal help-seeking (Cronbach’s alpha = .679), and
informal help-seeking (three items, Cronbach’s alpha = .646) behaviors, measured on a five-point scale from
"Extremely Unlikely" (1) to "Extremely Likely" (5). This division into formal and informal categories follows
Knapp and Karabenick’s (1988) framework for understanding help-seeking in higher education. The Help-Seeking
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scale, with Cronbach's alpha scores of .679 (formal) and .646 (informal), suggests modest internal consistency.
These results are contextualized by the scale's high construct validity, achieved through detailed consultations with
researchers and professionals in academic writing, ensuring the items accurately reflect the help-seeking behaviors
conceptualized by Knapp and Karabenick’s (1988).

The questionnaire includes an open-ended question for users of Grammarly to detail their perceptions of the tool's
functionality, effectiveness, and ease of use: "If you use Grammarly (any version), what are your thoughts on the
tool?" This item seeks to gather in-depth user feedback on how they use Grammarly to help with their writing.
Lastly, demographic information collected in the questionnaire included academic year and major (see Table 1).
Wording for the survey items are presented in Table 2.

3.1.1 QUESTIONNAIRE ADMINISTRATION

The study utilized a questionnaire for higher education students with academic and research-related writing
responsibilities. The questionnaire was formatted for online distribution via Google Forms. Students, under
instructor supervision, completed the online questionnaire. They were informed about the study's goals and their
right to opt out or exclude their data at any time.

3.2 DATA ANALYSIS

For quantitative analysis, this study used SPSS (version 28). Analysis for research question 1 entailed calculating
mean scores for individual questionnaire items and the overall mean scores for the variables of interest. For
research question 2, Spearman’s correlation was used to measure the relationships between the frequency of
Grammarly use, writing confidence, and help-seeking behavior. For research question 3, one-way ANOVA tests
were used to measure differences in variables among student groups categorized by Grammarly version (paid or
free) and academic year. Running an ANOVA to compare levels of Grammarly use, writing confidence, and help-
seeking behavior between students with the paid versus free version of Grammarly and academic year can still be
valuable even after a correlation analysis shows a significant positive relationship. Correlation provides insight
into the relationship between variables, but it does not indicate the magnitude of difference in writing confidence
between the groups. Moreover, conducting both analyses adds rigor to the research by validating findings across
different statistical methods. For the qualitative component addressing research question 4, thematic analysis was
used to identify and report commonalities in the participants’ responses (Flick, 2023). The first step was
familiarization with the open-ended data followed by generating initial codes. Overarching themes for the codes
were developed, and finally, the themes were reviewed and refined. This was initially done manually. Following
manual coding and theme generation, the Dedoose qualitative coding program was used to help refine the codes
and themes.

4.0 RESULTS

Research question 1 explored overall Grammarly use, writing confidence, and help-seeking behaviors among
higher education students. The investigation into Grammarly's usage revealed significant engagement with the
application among students. Students are highly familiar with the Grammarly application and find it extremely
helpful, as indicated by mean scores above the 3.5 level for those two items on the Grammarly Use scale. Likewise,
students report using Grammarly frequently when writing papers or writing assignments. A majority of students at
the university are utilizing Grammarly to aid in their writing, with most opting for the free version. Specifically,
415 students use the free service and 37 subscribe to the premium version. Three items were asked regarding
students’ familiarity and use of Grammarly (see Table 2). The data indicates that most students are familiar with
the writing application Grammarly and use it when writing papers or assignments. Most students found Grammarly
helpful in improving their writing. Out of the 476 participants, 346 students reported that they are extremely likely
to use the paid version of Grammarly if the university were to obtain it.

Regarding help-seeking behavior, students predominantly favor formal means to receive help, such as professors,
digital tools (e.g., ChatGPT, Grammarly), and academic support services (including writing centers). Students
demonstrated a preference for formal help-seeking channels, such as professors, online applications (e.g.,
ChatGPT, Grammarly), and academic resources (e.g., writing centers), over informal sources like family members
and colleagues for writing assistance. Online applications like Grammarly scored the highest mean score among
the items within the formal help-seeking scale.

The study further explored students' writing confidence across various contexts: non-academic writing, academic
writing, and research activities. In examining students' self-reported confidence levels, the study explored three
key domains: non-academic writing, academic writing, and research activities. The mean scores across domains,
with the greatest confidence reported in non-academic writing, followed by academic writing, and the lowest in
research writing (see Table 2). The average confidence score for non-academic writing tasks was high, indicating
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that students generally feel competent in everyday writing scenarios. Academic writing confidence showed a
moderately high score, suggesting a positive but slightly less confident stance towards more formal writing tasks.
Confidence in academic writing presented the lowest mean score among the three, pointing to a lower range of

confidence levels in handling research-related tasks.

Table 2: Items on Grammarly Usage, Writing Confidence, and Help-Seeking Behaviors Among University Students

Grammarly Use M SD Skew  Kurt
1 How familiar are you with the writing application Grammarly? 395 108 -0.85 0.04
2 H0\_/v often do you use Grammarly when writing papers or writing 349 120 -041  -0.60
assignments for your classes?
3 If you ha_ve used Grammarly, how helpful have you found it in improving 377 106 -053 -0.56
your writing?
Total 414 073 -099 1.36
Writing Confidence
4 How conf_lder_1t are you in your ability to write for non-academic purposes 393 090 -080 055
(e.g., emails, job applications, letters, etc.)?
5 How confident are you in your ability tc_J write in unl\{ersny—level COUNSES  aca (95  .063 0.06
(e.g., essays, research papers, class reflections, case studies, reports, etc.)?
How confident are you in your ability to engage in university-level research
6 (e.g., develop relevant research questions, use appropriate library resources, 3.21  1.08 -0.29 -0.56
collect data, paraphrase, and incorporate academic citations, etc.)?
Total 357 083 -050 -0.05
Formal Help-Seeking Behavior
When having difficulty with a writing assignment, how likely is it that you
would seek help from the following people or resources?
7 Professor 376 118 -0.62 -0.63
8  Academic student resources (e.g., Writing Center, Learning Resource Center) 3.39 1.32 -0.34 -1.01
9  Online applications and other technologies (e.g., ChatGPT, Grammarly) 373 136 0.33 6.02
Total 358 1.09 -046 -0.68
Informal Help-Seeking Behavior
When having difficulty with a writing assignment, how likely is it that you
would seek help from the following people or resources?
10 Anintimate partner (e.g., spouse, girlfriend, or boyfriend). 304 146 -013 -1.36
11 Afriend 331 128 -0.35 -0.87
12 A parent or another relative/family member 290 146 0.05 -1.37
Total 310 110 -0.20 -0.77
Grammarly Version
13 If you use Grammarly, which version of Grammarly do you use? 112 032 241 3.84
14 If the university were to obtain the paid version of Grammarly that students 473 066 -305 1067

could use for free, how likely would you be to use it?

Research Question 2 measured the correlation between the use of Grammarly and its impacts on help-seeking
behaviors and self-confidence in writing among university students. Spearman correlations were utilized to
investigate these relationships, focusing on three main variables. Additionally, the analysis considered background
factors, such as whether students were using the free or paid version of Grammarly and their academic year, as
detailed in Table 3. This analysis highlighted relationships among the variables, with the type of Grammarly
version showing the most significant associations. Except for writing confidence and formal help-seeking behavior,
all relationships with Grammarly versions were statistically significant. These findings suggest that students using
the paid version of Grammarly tend to be in higher academic years (i.e., freshman to graduate grade levels), use
Grammarly more frequently, and are more inclined to seek help from professors and academic writing resources.
Interestingly, students at higher academic levels (senior and graduate students) tended to use Grammarly more
frequently and were less inclined to seek help from friends and family. A statistically significant correlation was
observed between students who exhibited greater writing confidence and those who engaged in formal help-
seeking behaviors, as well as with their use of Grammarly. Additionally, students confident in their writing abilities
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were more likely to seek academic support, and those who sought help from friends and family were also found to
engage in formal help-seeking behaviors at school.

Table 3: Spearman Correlation and Mean Scores of Study’s Variables

1 2 3 4 5 6
1 Version (paid/free)
2 Academic Year 152
3 Grammar Use .245™ -.001
4 Confidence -.015 263" .100"
5  Informal Help-Seeking  -.125™ -.178™ .001 -.012
6  Formal Help-Seeking -.004 -.076 103" .155™ 167"
M 1.12 2.67 4.14 3.57 3.10 3.58
SD 0.32 1.44 0.73 0.83 1.10 1.09

Note. “p <.01, p < .05

Research Question 3 explored the variation in Grammarly use among higher education students by examining the
differences between users of its paid and free versions and across different academic years, including freshman,
sophomore, junior, senior, and graduate students. This analysis seeks to understand how Grammarly use, writing
confidence, and help-seeking behavior change based on the version of Grammarly used and the students' academic
progression.

As seen in Table 4, an ANOVA was conducted to examine differences in Grammarly use, writing confidence, and
help-seeking behaviors (informal and formal) between students using the paid and free versions of Grammarly.
Significant differences were observed in Grammarly use (F=30.280, p<.001) and informal help-seeking behavior
(F=8.89, p=.006), indicating that students with the paid version reported higher usage of Grammarly and were
more inclined to seek help informally from friends and family. No significant differences were found in writing
confidence (F=.104, p=.747) and formal help-seeking behavior (F=.008, p=.927). Given the binary nature of the
comparison (paid versus free versions), Bonferroni post hoc analysis was not necessary.

Table 4: ANOVA for Grammarly Use, Writing Confidence, and Help-Seeking Behavior across Paid
and Free Versions of Grammarly

Sum of Mean

Variable Source Squares df Square F p
Grammarly — Between 5,5, 1 15.131 30.28 000"
Use Groups

Within 236.357 452 05

Groups
Writing Between 972 1 0.072 0.104 747
Confidence Groups

Within 328798 452 0.694

Groups
Informal Help- Between 8.896 1 8.896 7516 006™
Seeking Groups

Within 561.064 452 1.184

Groups
Formal - Help-  Between ) 1 0.01 0.008 927
Seeking Groups

Within 553.722 452 1.193

Groups

Note. “p < .01

An additional ANOVA was conducted to assess variations across academic years, as displayed in Table 5. The
analysis revealed statistically significant differences in writing confidence (F=9.525, p<.001) and informal help-
seeking behavior (F=5.272, p=.001). Bonferroni post hoc tests were applied to identify the specific academic years
where these differences occurred. Results indicated that seniors and graduate students exhibited higher Writing
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Confidence levels compared to their freshman and sophomore peers. Conversely, in terms of Informal Help-
Seeking Behavior, graduate students demonstrated lower average scores compared to freshmen, sophomores, and
juniors. This suggests that lower-level students are more inclined to obtain assistance from family and friends.

Table 5: ANOVA for Grammarly Use, Writing Confidence, and Help-Seeking Behavior across
Academic Year

Sum of Mean

Variable Source Squares df Square F p
Grammarly Between 0.832 4 0.208 0.386 818
Use Groups

Within 247484 449 0.538

Groups
Witing Between 5 102 4 6.025 9.525 000"
Confidence Groups

Within 291.625 449 0.633

Groups
Infor_mal Help- Between 21.09 4 5979 451 001
Seeking Groups

Within 538.945 449 1.169

Groups
Formal - Help- Between ;g0 4 0.946 0.789 533
Seeking Groups

Within 541.212 449 1.2

Groups

Note. "p < .01

The Bonferroni post hoc analysis presented in Table 6 reveals significant differences in writing confidence levels
among student groups. Specifically, freshmen and sophomores reported lower confidence in their writing abilities
compared to senior and graduate students. Additionally, the analysis indicates that freshmen and sophomores are
more inclined to seek assistance with writing from informal sources, such as family and friends, rather than formal
or institutional resources.

Table 6: Bonferroni post hoc analysis for ANOVA for grade level and study’s variables

Mean
Comparison Difference SE p 95% CI [Lower, Upper]
Writing Confidence
Fresh vs Sen -0.53031 0.104 0.0™ [-0.823, -0.237]
Fresh vs Grad -0.54397 0.12 0.0™ [-0.882, -0.206]
Soph vs Sen -0.42044 0.125 0.01" [-0.773, -0.068]
Soph vs Grad -0.4341 0.139 0.02" [-0.825, -0.043]
Jun vs Sen -0.36231 0.118 0.02" [-0.694, -0.03]
Jun vs Grad -0.37597 0.132 0.05" [-0.749, -0.003]
Informal Feedback
Fresh vs Sen 0.48383 0.156 0.02" [0.044, 0.923]
Fresh vs Grad 0.84065 0.179 0.0™ [0.335, 1.346]
Soph vs Grad 0.72549 0.207 0.01™ [0.141, 1.31]
Jun vs Grad 0.62864 0.199 0.02" [0.068, 1.189]

Note. “p < .01, "p <.05

Research Question 4 used thematic analysis to examine students' perceptions of Grammarly as a tool for improving
writing skills, based on open-ended survey responses. This approach aims to uncover the underlying themes in
students' feedback and experiences with Grammarly in their academic writing.

Copyright © The Turkish Online Journal of Educational Technology
98



TOJET: The Turkish Online Journal of Educational Technology — January 2025, volume 24 Issue 1

4.1 GRAMMARLY PERCEPTIONS

Participants who are currently using Grammarly were asked to share their perceptions of the tool. They were also
asked if they had any additional feedback or thoughts regarding Grammarly. Overall, participants who are using
Grammarly reported positive experiences. The proceeding section discusses dominant themes that emerged
including writing improvement, convenience and usage, and helpful features. While perceptions of Grammarly
were predominantly positive, some challenges were also discussed. These findings are presented thematically as
drawbacks.

4.2 WRITING IMPROVEMENT

Participants noted that Grammarly has helped them improve their writing. They indicated that Grammarly aids
specifically in catching spelling errors, improving grammar, refining sentence structure, and improving confidence.
One participant noted, “I think it is an effective way to improve your writing while also teaching you how to word
your sentences better.” Participants also mentioned that Grammarly aids with minor details that writers may miss.
Although open-ended questions did not specifically ask the students about Grammarly and confidence, a
participant reported, “It does help or at least make me feel more confident in the writings I submit.” Another stated,
“I would suggest many more people use [it] for important projects they have. I think it’s a nice way to check your
work before submitting and it builds confidence.” Participants reported Grammarly's positive impact on their
writing, citing improvements in spelling, grammar, sentence structure, and heightened confidence in their
submissions.

4.3 CONVENIENCE AND USAGE

Participants find Grammarly convenient, especially for proofreading. They also find Grammarly easy to use, and
the interface is friendly for beginners. A participant stated, “I think it’s very user friendly and it helps so much
when writing papers. It’s changed my life for the better these past years.” Additionally, participants noted that it
simply underlines potential mistakes, making it easy to make modifications. Another participant stated, “I’ve been
using Grammarly for as long as I can remember, and I couldn’t imagine a world without it.” Participants also
reported that the pop-up suggestions are convenient. For example, one participant stated, “I find it highly functional
and convenient to use the app on my computer since | prefer working on Word rather than their built-in document
creator.” Another discussed the practicality of Grammarly in aiding with writing without Grammarly action writing
for the students. “I think that every student should use Grammarly. It’s always nice to have something checking
your work without completely changing it.” Participants reported valuing Grammarly for its user-friendly interface,
convenient proofreading, and overall impact on their writing.

4.4 HELPFUL FEATURES

Participants highlighted the helpful features of Grammarly including correcting mistakes, improving sentence
structure, and providing helpful vocabulary. One participant provided a detailed overview of their experiences
using Grammarly and highlighted the beneficial features. The participant stated,

I use the free version and it honestly is very good. It definitely has updated this past year and now has an
Al tool built in. It provides me what | can mention in my writing with already knowing my topic.
Grammarly also provides simple spell checks which really comes in handy, so you don’t have to reread
to find your mistakes.

A similar example provided is “I think it is very helpful for correcting grammar errors or repeated words, helps
align sentences more grammatically and is generally a good thing to have.” Participants value Grammarly for its
beneficial features, such as effective spell checks, grammar corrections, and improved sentence structure.

4.5 DRAWBACKS

Although feedback was generally positive, participants mentioned specific areas for improvement were odd or
incorrect suggestions that need to be improved in the system. Additionally, another dominant concern was the
limited features of the free version of Grammarly. For example, one participant stated, “It is very good at its main
function, but sometimes it tries to fix things in a robotic way.” Another said, “Sometimes the commas are not
needed. Just have to use my own discretion when choosing to accept the suggestion or not.” Another participant
commented on the differences between the paid and free versions. “I had the paid version last year, and I actually
found it helpful and way better compared to the free version | have now. The free one is glitchy in the way that it
recommends ridiculous words that do not sometimes make sense.” Participants also mentioned occasional glitches
in the free version and noted that specific suggestions can only be accessed through a paid version of Grammarly.
One participant had positive remarks about Grammarly but also indicated that the “free version is a bit annoying
because some things can only be fixed with the paid version.” This was reiterated by another participant who said,
“I love Grammarly. I just wish the free version had more options.” Furthermore, participants stated that cost is a
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concern since the premium version is expensive, and some expressed a desire for the university to give access to
students.

5.0 DISCUSSION

The current study provides significant insights into how students use Grammarly as a tool to improve their writing
in the academic context, in digital and physical spaces. Results indicate that Grammarly has aided students in both
academic, professional, as well as in personal experiences of writing, which aligns with other studies on the benefits
of Grammarly for improving writing (Ventayen & Orlanda-Ventayen, 2018; Vidhiasi & Harvani, 2020). Despite
Grammarly being perceived to be a useful tool for writing improvement pertaining to grammar and spelling, both
existing literature (Koltovskaia, 2020) and the current study indicate that users must engage in critical thinking and
contextual judgment, in accepting the grammatical and syntactical changes Grammarly offers.

Regarding the first research question, this investigation into Grammarly's effect on writing confidence and help-
seeking behaviors in higher education students uncovered insights into their usage and attitudes. Firstly, a
significant engagement with Grammarly is evident among students, demonstrating its value in the academic writing
process, echoing extant literature (Ananda et al., 2021; Ismawati et al., 2021; O’Neill & Russell, 2019; Zhang et
al., 2020). Students reported frequently using Grammarly for writing assignments and expressed a high level of
satisfaction with its capabilities, particularly appreciating its free version, though many show interest in upgrading
if provided by their institutions (Faisal & Carabella, 2023).

Moreover, findings highlight a clear preference for formal help-seeking channels, including professors, digital
tools like Grammarly, and academic support services over informal sources such as family and colleagues (Beisler
& Medaille, 2016 Knapp & Karabenick, 1988). This trend suggests students' strategic approach to overcoming
writing challenges, favoring structured academic support mechanisms. Interestingly, digital tools, particularly
Grammarly, rank high among students' preferred resources, indicating a reliance on technology for writing
assistance. This reliance is indicative of a deeper integration of technology within both physical spaces like
classrooms and digital environments, underscoring its evolving role in education. As educational institutions
continue to navigate between physical and digital spaces, the value and impact of these tools on learning and
writing proficiency become increasingly significant.

Regarding writing confidence, the study revealed the highest confidence in non-academic writing, followed by
academic writing, and the lowest in research writing, in line with findings from Fahmi and Cahyono (2021) and
Fitria (2021). This gradation suggests that students feel relatively assured in everyday writing scenarios but can
use assistance with tools like Grammarly when faced with more formal, academic-oriented writing and research
tasks. This underlines the need for continued support and resources in higher education environments including,
writing centers, to mitigate confidence gaps in academic and research writing.

Research Question 2 explored the relationship between Grammarly use, help-seeking behaviors, and writing
confidence, revealing several key findings. The use of Grammarly, especially the paid version, is closely linked to
more frequent use and a higher likelihood of seeking formal academic help, as noted in studies by Faisal and
Carabella (2023) and Ananda et al. (2021). Higher academic year students tend to use Grammarly more, suggesting
a reliance on this tool for advanced writing tasks.

The data also shows a clear connection between students' writing confidence and their propensity to seek formal
academic support. Confident students are more proactive in seeking help from academic resources and professors
(Cavaleri & Dianati, 2016; Huang et al., 2020). This supports the idea that confidence in writing motivates students
to enhance their skills through available support services (Butler & Winne, 1995). Additionally, students who seek
informal help from friends and family also tend to use formal academic resources, indicating a multi-faceted
approach to overcoming writing challenges (Beisler & Medaille, 2016). This dual strategy of help-seeking behavior
highlights the significant role of digital tools and self-regulation in academic success, aligning with broader
educational trends (Zimmerman, 2000; Li & Kim, 2024). These findings emphasize the importance of integrating
effective support mechanisms within the higher education learning environment to cater to student confidence and
success in writing.

Research Question 3's findings on the varied use of Grammarly among higher education students highlight aspects
of writing confidence and help-seeking behavior. The analysis indicates significant differences in writing
confidence, with senior and graduate students displaying higher levels than their younger counterparts, freshmen
and sophomores. This aligns with studies like those by Cavaleri and Dianati (2016) and Huang, Li, and Taylor
(2020), which suggest that advanced students develop greater confidence in their writing abilities through
continued exposure to academic writing tasks and feedback tools like Grammarly.
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Additionally, the observed variation in informal help-seeking behavior, particularly the lower tendency among
graduate students compared to undergraduates, underscores the shift in reliance on personal networks versus formal
academic resources as students progress in their academic careers. This could reflect a transition towards more
independent learning strategies and the utilization of professional tools for writing assistance, as discussed in the
works of Aunkst (2019) and Barrot (2022). The increased independence and confidence among senior and graduate
students may also indicate a higher level of self-regulation in their learning processes, a key component of
academic success highlighted by Zimmerman (2000) and Butler and Winne (1995). These patterns of engagement
with writing tools and academic support reflect a broader trend in learning environments adapting to promote
increased self-efficacy and autonomy among students in higher education.

Research Question 4 explored the comparative effectiveness of Grammarly's free and paid versions, as perceived
by students, in enhancing their writing skills. Regarding the usefulness of the tool, the free version of Grammarly
is perceived to be less useful than the paid version. The paid version offers higher usability while the free version
was very useful for the basic grammatical and syntactical changes. Grammarly Premium can provide more detailed
feedback for different writing styles and audiences; furthermore, it can aid with the tone of writing. The free version
often glitched and posited technological challenges, which frustrated the student users, especially when they
worked on tight deadlines. The free version, by definition, is limited with features, which hinders the student.
Additionally, the paywall of the paid version can isolate students who lack the financial resources to afford it,
ultimately limiting their access to enhanced writing assistance.

Student users of Grammarly find significant value in using the tool and feel more confident in the quality of their
writing when they use Grammarly to edit their papers for schoolwork. The findings of this study are aligned with
similar studies that explored the increase in writing confidence that was attributed to Grammarly use (Faisal &
Carabella, 2023; Purwanti & Kastuhandani, 2023; Setyani et al., 2023; Vo & Nguyen, 2021). Due to this,
university-level subscriptions may benefit students more than expecting individual students to download and use
Grammarly.

5.1 PEDAGOGICAL IMPLICATIONS

A few pedagogical implications emanating from this study for teaching and learning practices are worth noting.
Firstly, the widespread usage and positive perception of Grammarly among students underscore the importance of
incorporating technology into writing pedagogy in higher education. Instructors could leverage this importance by
integrating Grammarly in structured classroom activities that promote its use as a supplementary tool, thereby
enhancing students' autonomous writing skills. The evident reliance on Grammarly for grammatical and spelling
checks suggests that curricula could be developed to encourage students to use such tools critically, reinforcing the
concept that technology should support, not substitute, the development of writing proficiency. Additionally,
recognizing the differential impact of the free and paid versions of Grammarly, educational institutions might
consider providing access to the premium service to ensure equitable academic support, particularly for students
who may be financially disadvantaged. Secondly, the study's findings on the collective preference for digital
assistance over personal help indicate a shift in help-seeking behavior, which has significant implications for
academic support services. Writing centers and learning resources need to adapt to this digital preference, perhaps
by offering online consultations and digital resource libraries. Also, given that students displayed a significant
likelihood of using the paid version of Grammarly if provided, universities should evaluate the cost-effectiveness
of institutional subscriptions. Such an initiative could enhance students' writing outcomes and confidence across
various writing contexts. The integration of Grammarly and similar applications into educational settings
represents a progressive step towards a more technology-empowered learning environment, promoting students'
writing competence and confidence in the digital era.

A few other noteworthy implications to how higher education writing centers and writing classrooms can be drawn
from the findings. The findings suggest that combining Grammarly with human tutors is an effective strategy for
supporting students' writing, consistent with existing research (Dembsey, 2017). In line with prior research (Bailey
& Lee, 2020; Thi & Nikolov, 2021), it is suggested that writing instructors and tutors focus on global level writing
issues while Grammarly can address local level issues like using correct sentence structure, word choice,
punctuation, tense consistency, verb agreement and preposition use. This integrated approach to writing instruction
(i.e., Grammarly alongside teacher) can assist in developing academic writing in university courses (Magaba,
2023). With Grammarly, students develop independent learning skills through choosing which corrections to
accept, supporting Maulidina and Wibowo’s (2022) on its digital spaces. Furthermore, findings here indicate
students appreciate the affordances of using Grammarly in the classroom to teach grammatical accuracy, echoing
findings from Carter and Harper (2013). Lastly, as indicated by studies from Chapelle et al. (2008), Stevenson and
Phakiti (2019), and Javier (2022), the use of Grammarly enables corrective feedback interaction between students
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and the digital tools that promote learning experience and the development of critical thinking skills in writing
tasks

Regarding connection to the theoretical framework in this study, Grammarly significantly aids in promoting self-
regulated help-seeking behaviors by bridging the gap between informal and formal methods of seeking help,
offering authoritative support in an accessible, low-pressure manner. It acts not only as a tool for improving
grammar and writing but also boosts writing self-efficacy (Umamah & Cahyono, 2022).

It is perceived that while some suggested changes were correct in the literal sense of the English language, those
may be out of the context in which the paper was being composed. It is, after all, an aid and is never meant to
replace human judgment. In close connection to the abovementioned point, when it comes to actual usage, students
seldom use Grammarly as the sole tool to improve their writing. They may use it in conjunction with multiple other
resources to help with their writing, some of which include campus tutoring services, campus writing center,
professors, friends, and family.

6.0 CONCLUSION

The study's findings suggest practical considerations for educators, administrators, and technology providers.
Integrating Grammarly into writing-intensive courses may enhance students' skills, given their positive
perceptions. Faculty development programs should equip instructors with Grammarly features, enabling effective
guidance. Instructors may consider incorporating specific exercises where students actively use Grammarly to
improve spelling, grammar, sentence structure, and confidence.

Institutions could explore providing access to Grammarly's premium version, considering the reported benefits.
Negotiating institutional licenses or partnerships may address cost concerns, supporting effective communication
and written expression. Educators should be aware of available tools, encouraging responsible use in courses to
align with the trend of integrating digital literacy skills into curricula.

The study provides a foundation for future research to deepen understanding of Grammarly's role in students'
writing development. Exploring the tool's impact on self-perceived improvement and confidence across disciplines
is essential. Investigating its effectiveness in various academic contexts can inform tailored writing support.

6.2 LIMITATIONS

Some limitations of this study should be acknowledged. First, the cross-sectional research design does not account
for longitudinal changes in perceptions of Grammarly use. Additionally, self-reporting and convenience sampling
from a single university in Middle Tennessee may introduce bias, and the localized cultural context limits the
study's generalizability. Socioeconomic factors were also not considered when comparing the paid and free
versions of Grammarly. The questionnaire scales consisted of only three items each, which may reduce the
robustness of measures for confidence, help-seeking behavior, and Grammarly use. Furthermore, qualitative data
was limited to open-ended survey responses, and richer insights could have been obtained through interviews,
observations, or focus groups.

Gleaning inferences from cross-sectional, non-randomized studies presents several methodological challenges.
The convenience sample used restricts generalizations due to potential threats to external validity. Future research
should employ randomized samples from multiple institutions to better detect differences or relationships between
groups or variables in a broader context. Despite these limitations, this study provides a valuable baseline for
understanding how Grammarly can support student confidence in writing and serve as a stepping stone for further
research in this area.Future research may explore the relationship between students' pre-existing confidence in
writing and their motivation to use Grammarly. Understanding factors driving students to seek external writing
assistance can inform strategies to enhance self-efficacy and intrinsic motivation. Comparative studies with other
grammar-checking tools can highlight the unique advantages and limitations of Grammarly, aiding informed
decisions. Examining the impact of providing students with institutional access to Grammarly's premium version
is crucial, exploring effects on outcomes, satisfaction, and overall learning experience.

Studying motivational factors influencing students' decisions to invest in premium versions of writing tools
contributes to our understanding of how to integrate writing tools in higher education. This research can shape best
practices and contribute to the evolving landscape of technology-enhanced learning and writing instruction. In
conclusion, the study opens avenues for refining writing support in higher education, emphasizing the importance
of leveraging digital tools. Future research in this domain can continue to shape best practices and contribute to
the evolving landscape of technology-enhanced learning and writing instruction.
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