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The aim of this research is to review the research on Al chatbots by restricting it
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21 December 2023 to the category of education and to examine this research from a methodological

point of view. Therefore, we performed a systematic literature review with a
sample of 37 SSCI articles published in the educational context. Within the scope

of the selected studies, the advantages and disadvantages of Al chatbots in

Keywords education for students and educators, as well as the types of chatbots used, year,
2;::;2?5 keywords, and method were analyzed. According to the research results, increased
Systematic literature review motivation to learn and language skill development are advantages for students,
Method while cost-effectiveness and reduced workload are advantages for educators.

Limited interaction, misleading answers for learners, originality, and plagiarism
are the most common disadvantages for educators. The study also includes

research results and recommendations related to the methodological review.

Introduction

While artificial intelligence is a technology that can be traced back to the first computers, it has brought artificial
intelligence-supported (Al) chatbots to its users, which have gained great popularity worldwide with language
models called generative artificial intelligence and are growing rapidly. Chatbots are being utilized in various
fields and are referred to as 'conversational agents', ‘conversational tutors', or simply just 'bots' (Pérez et al., 2020).
One of the Al-supported chatbots is ChatGPT. ChatGPT, an affiliate of some of the online services such as
Instagram, Twitter and Netflix took 2.5 months to 3.5 years to reach one million users. Chat GPT met its users in
November 2022 and this period is 5 days (Buchholz, 2023). ChatGPT, which is rapidly gaining popularity and
attracting experimenters around the world, reached 100 million users just two months after its launch (Sabzalieva
& Valentini, 2023). As Al develops, Al-enabled chatbots used for various needs and purposes, including,
marketing, customer service, technical support and education (Smutny & Schreiberova, 2020). According to the
2023 Educause Horizon Report Teaching and Learning Trends, Al in 2021, Al for learning Analytic in 2022 and
Al-anabled applications for personal and predictive learning and generative Al is key technologies in education
in 2023.

According to the report, the revolutionary features of generative Al extend beyond the learning environment.
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People may have the opportunity to be freed from mundane tasks in classroom and administrative work (Educause,
2023). ChatGPT represents the current state of artificial intelligence, processing information in an efficient,
systematic and informative way and is said to reform education. Different Al chatbots are available for training
and can be used to support different learning outcomes. Al Chatbots are intelligent systems developed in the one
hand, the use of Al chatbots in education can bring about many benefits, including increased student engagement,
collaboration, and access, on the other hand, these tools can cause a range of new issues and concerns, particularly
to scientific integrity and academic plagiarism (Cotton et al., 2023).

The effectiveness of Al chatbots depends on their ability to understand text and produce human-like text. The
comprehension capability of this tool is based on the data and algorithms it encompasses. Since Al chatbots, so-
called generative Al technologies, have the potential to influence teaching and learning processes and methods in
an unconventional way and require educators to develop new ways of thinking and keep up with the
transformation, it is emphasized that the potential benefits of the technology should be used carefully and
cautiously (Bozkurt, 2023). As ChatGPT becomes more widely used in educational settings, its applications need
to be managed responsibly and ethically (Mhlanga, 2023).

Although there is still confusion about the use of Al chatbots in education, various organizations are closely
following developments in this field. In 2023, UNESCO developed a quick guide to Al applications in higher
education with a specific focus on ChatGPT (Sabzalieva & Valentini, 2023). The organization has also published
a research report that includes ethical values as a guideline for Al curricula in the K12 learning category, with a
special focus on ChatGPT (UNESCO, 2022). Many Al-powered chatbots exist and are being developed with
different techniques. The first version of ChatGPT, one of them, started with the first-generation generative pre-
trained transducer (GPT) language model, which is an early evolution of Natural Language Processing (NLP)
algorithms (Zhang & Li, 2021).

Training techniques such as reinforcement or transfer learning are utilized to improve the performance of GPT
and NLP algorithms and chatbots (OpenAl, 2023). ChatGPT encourages follow-up questions through a
continuous dialog, providing a different experience from search engines. Search engines do not store the evolving
history of the answer, they just list it. ChatGPT responds to the challenges posed by the questioner by providing
follow-up questions that develop and expand the answers (Rospigliosi, 2023). The GPT-3 model is a language
model that uses deep learning to produce human-like text.

This language has been trained on trillions of text documents (Brown et al., 2020). OpenAl released GPT-4 model
in March 2023, which will have trillions of parameters compared to its predecessor's millions. Additionally, this
new version will be capable of generating images and videos along with text (Loafers, 2023). While OpenAl was
introducing GPT models to the user, many Al chatbots were derived using this model. In 2018, apart from OpenAl,
Google Research developed BERT (Bidirectional Encoder Representations from Transformers) (Devlin et al.,
2018). In 2019, GoogleAl released XLNet model (Yang et al., 2019). With other models developed, many Al
chatbots point to the transformation in education as a technology tool with different features to support learning
activities.

20



International Journal of Technology in Education (IJTE)

The use of Al chatbots in education has been associated with advantages such as personalized learning, speed of
access to information, instant feedback. On the other hand, the risk of reducing students' cognitive skills is also
expressed. In addition, it is important to develop students' digital literacy skills to effectively integrate Al chatbots
into learning processes (Farrokhnia et al., 2023). Al chatbots can be used for purposes such as analyzing and
evaluating students' learning abilities (Durall & Kapros, 2020), management and teacher assistant (Okonkwo &
Ade-Ibijola, 2021).

Systematic review of international research is a guiding research area to determine which variables are focused
on and to identify strengths as well as to investigate them. Systematic analysis of research on technological
developments and the use of technology in education sheds light on future studies in terms of providing an
overview of the field/subject area (Hsu et al., 2013). While research on the effects of new technologies in education
continues, systematic analyses of many current technologies are included. Augmented reality (Akcayir & Akgayir,
2017), artificial intelligence (Chen et al., 2020), artificial intelligence in online and distance education (Dogan et
al., 2023), Internet of things (IoT) (Kassab et al., 2020), virtual reality (Kavanagh et al., 2017), blockchain
applications (Delgado-von-Eitzen et al., 2021) are among them. Although the interest of researchers in the use of
Al chatbots in education and other fields is increasing, it is considered important to conduct systematic review
studies for future research and to eliminate the confusion created by the change with Al chatbot technologies and
to eliminate the research gap in the field (Dwivedi et al., 2023). In literature, a systematic literature review of 53
articles on chatbots and conversational agents in various international databases was found (Okonkwo & Ade-
Ibijola, 2021). There is limited systematic literature review specifically on artificial intelligence chatbots. In this
context, the aim of the current study is to conduct a systematic review of Al chatbots in the educational category

of research and to examine the research from a methodological perspective.

Interest in the use of Al chatbots for teaching and learning purposes is increasing day by day (Smutny &
Schreiberova, 2020). When the literature is examined, it is seen that many systematic literature reviews have been
conducted with current developments in Al. In these systematic reviews, fields such as technology (Tang et al.,
2023), architecture (Yigitcanlar et al., 2020), health (Sapc1 & Sapg1, 2020), mathematics (Hwang & Tu, 2021),
educational sciences (Zawacki-Richter et al., 2019) were included. Systematic literature reviews in the field of
educational sciences include the use of Al in language education (Liang et al., 2023), artificial intelligence in
teacher education (Salas-Pilco et al., 2020), trends in Al-supported e-learning (Tang et al., 2023), and the use of

artificial intelligence for assessment (Gonzalez-Calatayud et al., 2021).

When the literature is examined, in a study examining the use of Al chatbots in the field of education, the types
of Al chatbots were categorized and the purposes for which they are used in teaching were examined (Perez et al.,
2020). In another study, the usage areas and pedagogical roles of Al chatbots were investigated (Wollny et al.,
2021). In another systematic literature review, variables such as design principles, interaction styles, etc. related
to chatbots were included (Kuhail et al., 2023). In a systematic literature review conducted by Okonkwo and
Abejide-Ade (2021), the benefits and challenges of using chatbot technologies in education as well as their use
for various purposes in education were examined. In this study, the advantages and disadvantages of Al-supported

chatbots for students and educators are presented. In addition, the types, years, keywords and research methods
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of chatbots frequently used in education were analyzed.”

Examining the methodological and general trends of the studies examining the use of Al chatbots in education in
depth with a holistic perspective will be useful in identifying the research gap that will guide future research. In
this context, studies published in SSCI indexed journals between 2020-2023 in the category of education related
to Al chatbots were analyzed and the following questions were sought to be answered with this study:
e What are the advantages of Al chatbots in educational environments?
e What are the disadvantages of Al chatbots in educational environments?
e What is the distribution of publications on the use of Al chatbots for educational purposes in SSCI
indexed journals by years?
e What is the keyword distribution of the publications on the use of Al chatbots for educational purposes
in SSCI indexed journals?
e What is the distribution of Al chatbots used in publications on the use of artificial intelligence chat robots
for educational purposes in SSCI indexed journals?
e What is the method distribution of publications on the use of Al chatbots for educational purposes in
SSCI indexed journals?
e What is the data analysis method distribution of the publications on the use of Al chatbots for educational
purposes in SSCI indexed journals?
e What is the distribution of sample types of publications on the use of Al chatbots for educational purposes
in SSCI indexed journals?
e What is the sample size distribution of the publications on the use of Al chatbots for educational purposes
in SSCI indexed journals?
e What is the distribution of data collection tools in publications on the use of Al chatbots for educational

purposes in SSCI indexed journals? "

Method

The Manuscript Selection Process

In systematic review studies, searches on the subject are made in various databases. This review includes a
systematic analysis of their publications in journals in the Web of Science database indexed in Social Science
Citation Index (SSCI). The SSCI index was chosen because it includes publications in top-tier journals (Gursoy
& Sandstrom, 2016) in the field of social sciences in Web of Science. It is also possible to restrict research reports
in the SSCI database with labels such as subject and research area (Luor et al., 2008). In this study, the limitations

stated in the table below were made.

In order to reach all publications related to chatbots, the variables Chat* and artificial intelligence were selected
in the TS (Topic) category. TS searches for topic terms in the following fields within a record include title,
abstract, author keywords, and Keywords Plus. No time frame is specified when conducting the search. The last

search was conducted on 12 April 2023.
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Inclusion and exclusion criteria are given Table 1.

Table 1. Inclusion and Exclusion Criteria

Inclusion criteria Exclusion criteria
e chat* and artificial intelligence in TS e Editorials are excluded.
e The article should be about the use of chatbots for educational e Indexes other than SSCI
purposes e Proceeding  Paper is
e Article or Early Access or Review Article excluded

Query of current research: Results for TS= “chat*”and TS= “artificial intelligence” and Article or Early Access
or Review Article (Document Types) and Education Educational Research or Education Scientific Disciplines
(Web of Science Categories) and Social Sciences Citation Index (SSCI) (Web of Science Index) and Proceeding
Paper (Exclude — Document Types) .The search for "chat* and artificial intelligence in TS" yielded 821 articles.
When education discipline and SSCI articles were included and Proceeding paper is excluded, 37 articles were

found.

Identifying the key words:
"chat* and artificial intelligence”

Document Types: Article, Early
Access, Review Article, Education
Educational Research, Education
Scientific Disciplines and Social
Sciences

Time Span: 2020-2023

h 4
Publication in the "Article, Early
Access, Review Article, Education
Educational Research, Education
Scientific Disciplines and Social
Sciences" category from web of

science
821 Article
Education discipline and SSCI
papers included and Proceeding
paper excluded n=794 '
37 Article

Figure 1. Selection Diagram of Articles

The Data Coding and Analysis Processes

According to the content of the 37 articles obtained from the Web of Science database, the researchers checked

whether they were directly related to "artificial intelligence and chatbots". The pre-examined articles were
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transferred from the database to M.S. Office Excel. The classification in the research method is based on Sozbilir,
Kutu and Yasar (2012). The article classification form consists of six sections: article title, subject, method, data
collection tools, sample and data analysis methods. Based on the Article Classification Form, the method, data
collection tools, sample, and data analysis method categories of the article were analyzed. If the feature being
analyzed is not listed in the classification, it is defined as "other"” in this study; if the feature is not mentioned in
the article, it is defined as "unspecified". The most used Al Chatbot technologies, common keywords, and
distribution by years in the articles were determined by content analysis method. The year is the publication date
of the article in the specified journal. To determine the advantages and disadvantages section, the main themes
were identified by reading all findings, conclusions and discussion sections of 37 articles. The data obtained from
the articles were analyzed with the content analysis technique in the next stage. Content analysis was preferred to
meet the objectives of this research as it allows for the examination of the connections between the elements.
Tech's 8 steps were used to open code the data (Tesch, 2013). Frequency/percentage values were used to analyze
the data.

The data were analyzed in three stages. First, the publications were randomly shared among the researchers and
classified. The classified data were re-examined and undecided situations were resolved by consulting an expert.
Finally, 19% (n=7) of the publication data entered by the researchers were analyzed by other researchers. The
agreement values between the coders were examined by determining the disagreements and differences. Similar
codes are called "Agreement” and dissimilar codes are called "Disagreement" and the formula for coder reliability
is Percent Agreement = Agreement / (Agreement + Disagreement) * 100 (Miles & Huberman, 1994, p.64). As a
result of the analysis, it was calculated that the agreement between the coders was at an acceptable (at least 70%)
level (93.75%) (Miles & Huberman, 1994, p.64).

Findings
RQ1: What Are the Advantages of Al Chatbots in Educational Environments as Stated in Studies
Published in SSCI Indexed Journals?

The findings regarding the advantages of Al chatbots in educational environments are given in Table 2.

Table 2. Advantages of Al Chatbots in Education

Themes Sub-categories f  Sample research

Advantages for the Increased motivation to learn 15 Changetal., 2022

student
Language skill development 14 Vazquez-Cano et al., 2021
Improved learning performance 10 Deveci Topal et al., 2021
Personalized and adaptive learning 10 Jietal., 2023

environments

24



International Journal of Technology in Education (IJTE)

Themes Sub-categories f  Sample research
Instant feedback 8 Cotton et al., 2023
Ease of access 7 Liuetal, 2022
Self-regulated learning 5 Hanetal., 2022
Active participation 2 Xiaetal., 2023

Benefits for the educator ~ Economy in time 2 Jietal., 2023
Workload reduction 2 Cooper, 2023
Providing training resources 1 Cotton etal., 2023

Among the advantages for the learner, increased motivation to learn, language skill development, increased
learning performance, personalized and adaptive learning environments are the most common themes. In addition,
immediate feedback, ease of access, self-regulated learning and active participation were also common themes.

Educator-oriented themes include affordability, reducing workload and providing training resources.

RQ2: What Are the Disadvantages of Al Chatbots in Educational Environments as Stated in Studies
Published in SSCI Indexed Journals?

The findings regarding the disadvantages of Al chatbots in educational environments are given in Table 3.

Table 3. Disadvantages of Al Chatbots in Education

Themes Sub-categories f  Sample research

Disadvantages for the student Limitation of interaction 7 Xuetal., 2021
Misleading answers 6 Cooper, 2023
Limitation of personalized feedback 6 Guoetal., 2022
Failure to understand complex expressions 5 Xiaetal., 2023
Outdated responses 3 Esseletal., 2022
Decreased communication skills 1 Godwin-Jones, 2023
Mechanics of voice and intonation 1 Yangetal., 2022
Difficulty getting used to technology 1 Jietal, 2023
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Themes Sub-categories f  Sample research
Data protection and privacy 1 Moldtetal., 2023

Disadvantages for the educator ~ Originality and plagiarism 4 Cotton et al., 2023
Failure to determine the level of readiness 3 Hsuetal., 2023

The challenge of developing Al-powered
o Chen et al., 2023
applications

In Table 3, the disadvantages of Al chatbots in student-oriented education include limited interaction, misleading
answers, limited personalized feedback, not understanding complex expressions, outdated answers, decreased
communication skills, mechanical voice intonation, difficulty in getting used to technology, data protection and
privacy. Disadvantages for the educator include originality and plagiarism, inability to determine the level of

readiness, and difficulty in developing Al-supported applications.

RQ3: What is the Distribution over Time of Studies Published in SSCI Indexed Journals that Examine the

Use of Artificial Intelligence Chatbots for Educational Purposes?

The distribution of publications on Al chat tool is given in Figure 2.

nf
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Figure 2. Distribution of Publications on Al Chatbot by Years

According to Figure 2, there was only one published study on Al chatbot in 2020, the number of studies increased
in 2021 (n=11) and continued to increase in 2022 (n=14) and 2023 (n=14).

RQ4: What Is the Distribution of Keywords in Studies Published in SSCI Indexed Journals That Examine

the use of Artificial Intelligence Chatbots for Educational Purposes?

The distribution of keywords in publications related to Al chat tool is given in Figure 3.
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Figure 3. Distribution of Keywords in Publications Related to Al Chatbot

The distribution of keywords in the publications related to Al chatbot is given in Figure 3. According to Figure 3,

it is determined that chatbot (n=29), education (n=27), artificial intelligence (n=22), language (n=8), Al (n=7),

Human (n=7) are the most used keywords in published publications.

RQ5: What Is the Distribution of Al Chatbots Commonly Used in Research Published in SSCI Indexed

Journals That Examine the Use of Artificial Intelligence Chatbots for Educational Purposes?

The distribution of commonly used Al chatbots in publications is given in Table 4.

Table 4. Al Chatbots Commonly used in Publications

f %
Other Al Chatbots 22 59.5
Unspecified 10 27.0
ChatGPT 3 8.1
Ellie 2 5.4
Total 37 100.0

The Al chatbots commonly used in the studies are shown in Table 4. According to Table 4, it is determined that
ChatGPT 8.1% (f=3), Ellie 5.4% (f=2), other chatbots 59.5% (f=22) are commonly used Al chatbots.
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RQ6: What Is the Distribution of Method in Research Published in SSCI Indexed Journals that Examine

the Use of Artificial Intelligence Chatbots for Educational Purposes?

The distribution of method in publications is given in Table 5.

Table 5. Distribution of the Methods in Publications on Al Chatbots

Research Design ~ Research Method f %

Quantitative ~ Experimental Quasi-experimental 15 40.5
Weak experimental 1 2.7

Sub-total 16 43.2
Non-experimental Comparison 3 8.1
Sub-total 3 8.1
Quialitative Interactive Other 2 5.4
Phenomenology 1 2.7
Sub-total 3 8.1

Non-interactive Review 4 10.8

Systematic review 4 10.8

Other 1 2.7

Sub-total 9 24.3

Mixed design Mixed Explanatory (Quantitative - Qualitative) 4 10.8
Triangulation (Quantitative + Qualitative) 2 5.4

Sub-total 6 16.2

Total 37 100.0

The distribution of the preferred method in the publications on Al chatbot is given in Table 5. It was analyzed that
among the quantitative research methods, the Quasi-Experimental research method (40.5%), which is an
experimental design, was preferred the most. In qualitative research methods, review (10.8%) and systematic
review (10.8%) research methods, which are non-interactive research designs, were used the most. In mixed

research methods, it was determined that they used Explanatory (Quantitative - Qualitative) (quantitative-
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qualitative) (10.8%). In quantitative research methods, comparative (8.1%), which is a non- experimental design,
was used. In mixed research methods, mixed design Triangulation (Quantitative + Qualitative) (5.4%) research
method was used. In qualitative research methods, Interactive design Other (5.4%) research methods were used.
Experimental research design from quantitative research methods quasi-experimental design (2.7%) research
method was used. In qualitative research, case study (2.7%) research method with interactive research design was
used. Among qualitative research methods, non-interactive research design, other (2.7%) research method was

used.

RQ7: What Is the Distribution of Data Analysis Method in Research Published in SSCI Indexed Journals

that Examine the use of Artificial Intelligence Chatbots for Educational Purposes?

The distribution of data analysis method in publications is given in Table 6.

Table 6. Findings on Data Analysis Method in Publications on Al Chatbots in Education

Main Category Subcategory f %
Descriptive Frequency/Percentage 18 43.9
Mean/Standard deviation 14 341
Graphical representation 6 14.6
Other 3 7.3
Subtotal 41 100.0
Predictive T-test 6 25.0
ANOVA/ANCOVA 4 16.7
Correlation 4 16.7
Regression 3 125
Other 3 12.5
Factor analysis 2 8.3
Non-parametric tests 2 8.3
Subtotal 24 100.0
Quialitative Qualitative descriptive analysis 13 54.2
Other 7 29.2
Content analysis 4 16.7
Subtotal 24 100.0

When Table 6 is examined, it is seen that frequency/percentage method is used most frequently with a rate of
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43.9% (f=18) among quantitative descriptive analysis methods. This is followed by mean/standard deviation with
34.1% (f=14), graphical representation with 14.6% (f=6) and other with 7.3% (f=3). Among quantitative
predictive methods, t-test was the most preferred with 25.0% (f=6), followed by correlation with 16.7% (f=4) and
ANOVA/ANCOVA with 16.7% (f=4), regression with 12.5% (f=3) and other with 12.5% (f=3), factor analysis
with 8.3% (f=2) and non-parametric tests with 8.3% (f=2). The most preferred qualitative data analysis method
was descriptive analysis 54.2% (f=13), followed by other 29.2% (f=7) and content analysis 16.7% (f=4).

RQ8: What Is the Distribution of Sample Types of Frequently Studied Research in SSCI Indexed Journals
that Examine the use of Artificial Intelligence Chatbots for Educational Purposes?

The distribution of sample types frequently studied in publications is given in Table 7.

Table 7. Sample Types Frequently Studied in Publications on Al Chatbots in Education*

Sample Types Frequently Examined in Research* f %
Undergraduate 14 35.9
Other 10 25.6
Secondary (9-12) 7 17.9
Primary (6-8) 4 10.3
Preschool 1 2.6
Primary (1-5) 1 2.6
Graduate 1 2.6
Teacher 1 2.6
Total 39 100.0

* There are researches with more than one sample type.

As seen in Table 7, it was determined that the most frequently studied sample types in publications on Al chatbot
in education are undergraduate students (35.9%) and other (25.6%) sample types. These were followed by
secondary school students (17.9%), 6-8 primary school students (10.3%), preschool students (2.6%), 1-5 primary
school students (2.6%), graduate students (2.6%) and teachers (2.6%).

RQ9: What Is the Distribution of Sample Size Frequently Studied Research in SSCI Indexed Journals That
Examine the use of Artificial Intelligence Chatbots for Educational Purposes?

The distribution of sample size frequently studied in publications is given in Figure 4.
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Figure 4. Sample Size Frequently Studied in Publications on Al Chatbot in Education
When Figure 4. is examined, it is seen that 40.5% (f=15) sample size is mostly used in the 31-100 range. This
finding is followed by 18.9% (f=7) in the 101-300 range. In addition, 13.5% (f=5) sample was not used. Then,
10.8% (f=4) and 10.8% (f=4) sample sizes were used in the range of 11-30, 301-1000, and 5.4% (f=2) in the range

of 1-10.

RQ11: What Is the Distribution of Preferred Data Collection Tools in SSCI Indexed Journals Examining
the Use of Artificial Intelligence Chatbots for Educational Purposes?

The distribution of s preferred data collection tools in SSCI indexed journals is given in Table 8.

Table 8. Frequently Preferred Data Collection Tools in Publications on Al Chatbot in Education*

Data collection tools f %
Interview 12 235
Perception-interest-attitude-ability tests 10 19.6
Achievement Tests 10 19.6
Questionnaire 8 15.7
Documents 5 9.8
Other 4 7.8
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Data collection tools f %
Alternative assessment tools (Diagnostic test, concept maps, portfolio Etc.) 1 2.0
Observation 1 2.0
Total 51 100.0

* More than one option is checked

As seen in Table 8, it is seen that interviews are the most frequently used data collection tools in studies on Al
chatbots in education with 23.5% (f=12). This tool was followed by perception-interest-attitude-ability etc. tests,
19.6% (f=10) and achievement tests 19.6% (f=10), questionnaire 15.7% (f=8), documents 9.8% (f=5), other 7.8%
(f=4), alternative assessment tools (diagnostic test, concept maps, portfolio etc.) 2.0% (f=1) and observation 2.0%
(f=1).

Discussion

In terms of the advantages of Al chatbots in education, among the advantages of Al chatbots for students,
increased motivation to learn, language skill development, and increased learning performance are the most
frequently encountered themes in the research. The advantages of Al chatbots for the educator include cost-
effectiveness, reducing workload, and providing educational resources. In systematic literature reviews on the
integration of technology-supported tools into the educational environment, student engagement and motivation
come to the fore (Banihashem et al., 2023; Dehghanzadeh et al., 2023). The integration of Al chatbots into

education can be examined in a similar framework.

Among the disadvantages of Al chatbots in education for students, limited interaction, misleading answers, and
limited personalized feedback are the most common ones. The disadvantages of Al chatbots for the trainer include
originality and plagiarism, inability to determine the level of readiness, and difficulty in developing Al-supported
applications. Al chatbots have started to be developed and steps towards solving ethical problems over time have
begun to be seen. Goswami (2023) stated that OpenAl announced that user data will not be used in Al chatbots.
In the first months of 2023, similarity and plagiarism problems can now be prevented by determining the
development status of that content with Al based on GPT algorithms in the tools of companies that detect
similarity. All these processes pave the way for educators to reconsider their approaches to education planning,

implementation, and evaluation.

In 2020, there was one published research on Al chatbot, while more than 10 publications were found in 2021,
2022 and 2023, although it is only in the 3rd month. According to Paek and Kim (2021), the number of articles
published on general Al and education increases exponentially every year according to the research limited to
SCI-EXPANDED, SSCI, A&HCI, and ESCI indexes and the education category in the web of science. Since
2010, the process has been called the "third Al boom" (Rose et al., 2016).
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It was determined that chatbot, education, artificial intelligence, language, Al, human were the most frequently
used keywords in the publications. When it was analyzed which Al chatbot was frequently used in the studies,
ChatGPT (n=3), Ellie (n=2) were the most frequently used Al chatbot tool, while other chatbot types were used
to a great extent (60%). Al chatbots whose type is not specified in the publications are slightly more than 1 in 4.
Baidoo-Anu and Owusu Ansah (2023) highlight that generative Al, as used by ChatGPT, has the potential to
revolutionize teaching and learning methods by providing students with personalized instruction, feedback and
automatic essay grading (Chen et al., 2020; Kim et al., 2019). Other tools are also being developed to address

different learning needs, building on the potential of ChatGPT.

When the published studies on Al chatbot are examined, as research methods, quantitative, mixed and qualitative
methods were used most frequently in the studies, respectively. Quasi-experimental design among experimental
designs, review and systematic review in qualitative research, and explanatory (Quantitative + Qualitative) design
in mixed research method are the most frequently used designs. In a study examining research on the use of Al
technologies in education, bibliometric analysis, categorical meta-trend analysis and inductive content analysis
were conducted. According to the results of a similar study, quantitative + qualitative mixed design method was
frequently used (Zhang & Aslan, 2021).

In the publications on Al chatbot in education, frequency/percentage tables (1) were the most common data
analysis method among quantitative descriptive analysis methods, followed by mean/standard deviation (2),
graphical representation (3) and other methods. Among quantitative predictive methods, t-test (1) was followed
by correlation (2), ANOVA/ANCOVA (3), regression (4) and other analyses. The most preferred qualitative data
analysis method was qualitative descriptive analysis (1), followed by other analyses (2) and content analysis (3).
In a previous study on the use of chatbots in education, SSCI index publications were analyzed in the WOS
database. According to a study, quantitative methods such as ANOVA, descriptive statistics, t-test and correlation

analysis are frequently preferred (Hwang & Chang, 2021).

Undergraduate students (1), other sample types (2), and secondary education students (3) were the most frequently
studied sample types in publications on Al chatbot in education. In previous systematic reviews on the use of
chatbots in education, it was found that studies on artificial intelligence in higher education were more common
as a sample type (Zhang & Aslan, 2021; Nee et al., 2023). The sample size frequently studied in publications is
31-100 range (1), followed by 101-300 (2), 11-30 (3). In addition to interviews and interviews (1), perception-
interest-attitude-ability tests (2) and achievement tests (3), alternative assessment tools (diagnostic tests, concept
maps, portfolios, etc.) were also used. In a study conducted by Hwang and Chang (2021) on the opportunities and
challenges of chatbots in education, it was stated that most of the existing research used pre-test-post-test and

questionnaires to analyze the effectiveness of chatbots in education.

Conclusion

The advantages of Al chatbots in increasing student performance and motivation, decreasing instructor workload

and improving educational resources show that this tool is an instructional technology tool that can be used to
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solve learning-related problems. It is necessary to determine the appropriate conditions and methods for the use
of chatbots in education. In the planning and execution of learning activities, the teaching staff's orientation
towards activities that will emphasize the advantages and eliminate the disadvantages instead of traditional
teaching will help Al-supported chatbots to transform education. The disadvantages associated with Al chatbots
can also provide advantages for educational institutions. For example, while plagiarized assignments can be
detected, teaching staff will now be able to turn to evaluation methods that will not be stolen from somewhere.

This change in assessment processes can have a positive impact on all levels of education.

Language and people are at the forefront of research on the use of Al chatbots in education. It is predicted that the
number of studies will increase exponentially. More research is needed to explore the full potential of Al chatbots
in education and identify best practices for their implementation. In future research, it is recommended to conduct
research on the effects of Al chatbots on pedagogical practices, technology acceptance, usability, individual
characteristics, and instructional design processes. Future research is recommended to investigate Al chatbots in
the context of online learning communities (Gokeearslan, 2013) and research communities. Although ChatGPT
seems to be at the forefront among Al chatbots compared to other tools, different features of hundreds of Al
chatbots can be used in different learning/teaching activities. Quantitative method was frequently preferred, while
quasi-experimental design and systematic review in qualitative research were frequently preferred. Mixed
research method is the least studied research method. In the statistics used in the studies, tests such as frequency
percentage and t- test are at the forefront. It is recommended that future studies should be conducted using
advanced statistics. About 2/5 of the publications were conducted with undergraduate and graduate groups.
Research can be conducted with other study groups, especially with adult and educator groups. About 2 out of 5
publications were conducted with groups of 31-100 people. Self-report data collection tools were frequently used

in the studies. It is recommended to use alternative measurement tools in research.

Recommendations

This study has some limitations. In the research, only studies published in journals in the SSCI index were
analyzed. There are also research articles on the use of Al chatbots for educational purposes in other databases
such as ERIC and ProQuest or in national/international resources. In this systematic review, the document type is
"article". Full papers, books, theses, dissertations, and review articles can also be examined.
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