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ABSTRACT
This study investigates the impact and role of an instructional chatbot, ARUChatbot, in a distance education 
setting. Using a sequential explanatory mixed-methods design, the research involved 130 students from 
Ardahan University’s Basic Information Technologies course. Participants were selected through purposive 
sampling. Quantitative data were collected via achievement tests and log records, while qualitative data were 
obtained through focus group interviews. Findings indicate that ARUChatbot positively influences students’ 
academic achievement. Students utilized the chatbot for activities such as information retrieval, completing 
assignments, class preparation, and content reinforcement. The findings indicate that ARUChatbot sees 
higher demand during busy periods like exam weeks and effectively supports students’ assignment needs, 
with increased usage as deadlines approach. Qualitative data revealed that students appreciated the chatbot’s 
instant response and concise information delivery. However, some students criticized its text-based nature 
and requested enhancements, including visual or auditory support and mobile access. The reluctance of 
some students to use the chatbot was linked to insufficient promotion and training. This study suggests that 
instructional chatbots like ARUChatbot can effectively support academic achievement and meet students’ 
learning needs, particularly during high-demand periods. In the qualitative findings, the chatbot’s features 
of providing immediate responses and delivering concise, relevant information were positively received by 
the students. However, the text-based interaction and certain limitations were criticized. Students have 
requested improvements such as visual or audio input-output support and mobile application accessibility.

Keywords: Artificial intelligence, instructional chatbot, academic success, mixed pattern, ARUChatbot.

INTRODUCTION
The transformation of technology in the field of education has become increasingly evident in recent times. 
The integration of technology as an alternative to traditional teaching methods enriches students’ learning 
experiences and makes teaching processes more effective. This integration occurs through various platforms 
and tools. These platforms provide students with diverse learning experiences, allowing them to learn at their 
own pace, while also enabling teachers to monitor student progress more closely. Interactive applications 
and digital tools enhance students’ engagement with the course content (Arslan et al., 2022). The use of 
technology in education is also crucial from the perspectives of accessibility and inclusivity. Technology can 
provide broader access to learning materials and increase the participation of disadvantaged individuals in 
education, thereby promoting educational equity (Ahmad, 2015). For example, distance education offers 
students the opportunity to overcome geographical, temporal, and other constraints, allowing them to receive 
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education anytime and anywhere (Altwaijry et al., 2021; Gunawardena & McIsaac, 2013). This educational 
model is typically implemented through written materials, online platforms, video conferences, and other 
communication technologies. Nowadays, both academic institutions and corporate training sectors widely 
utilize distance education to provide flexibility and accessibility for students and employees. Furthermore, 
distance education offers opportunities to overcome geographical barriers, adapt to different learning styles, 
and better address students’ individual needs (Pendy, 2023).
Distance education is one of the area’s most significantly affected by technological transformations. The 
pandemic has accelerated technological changes in distance education (Balyer & Oz, 2018). However, there 
is an increasing need for technologies that provide pedagogical support to students in distance education. 
These technologies can include various tools designed to support students’ learning processes, enhance their 
motivation, and assist them in overcoming learning difficulties (Edisherashvili et al., 2022; Zaikin et al., 
2016). One of the key tools for providing pedagogical support in distance education is chatbots (Tsivitanidou 
& Ioannou, 2021). Chatbots can perform a range of functions, such as providing information on specific 
topics, assisting with assignments, answering learning-related questions, and even offering emotional support. 
By utilizing generative artificial intelligence, natural language processing, and machine learning techniques, 
chatbots can offer human-like interactions. Additionally, chatbots can present customized learning content 
to students and recommend materials that align with their interests and learning styles (Tsivitanidou & 
Ioannou, 2021; Wollny et al., 2021). Students can interact with chatbots to obtain information about 
learning materials, understand concepts, and resolve uncertainties in the learning process by asking questions. 
For instance, when a student needs help with a topic, chatbots can provide immediate responses, resolve 
the student’s issues, or facilitate access to relevant resources. Furthermore, chatbots can offer feedback to 
students and assist in monitoring their learning progress (Ait Baha et al., 2023).

CHATBOTS
Chatbots have become a significant interface for interacting with humans, thanks to advancements in 
artificial intelligence and natural language processing (Reznik, 2009). These systems typically communicate 
via text or voice, answering users’ questions, providing information, or engaging in casual conversation 
for entertainment purposes (Nuruzzaman & Hussain, 2018). The operational framework of chatbots 
generally relies on natural language processing (NLP) and machine learning techniques. Their architecture 
typically consists of components such as an automatic speech recognizer, a language understanding module, 
a dialogue manager, and a speech synthesis module (Nimavat & Champaneria, 2017). Initially, the user’s 
input is processed, and then analyzed using modeling and algorithms to generate an appropriate response. 
The dialogue manager retrieves relevant data from the database and sends it to the speech generator to be 
converted into text. This process occurs within a continuously evolving loop (Shum et al., 2018).

Figure 1. Working Principle of Chatbots

Database
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Chatbots have undergone significant evolution from their inception to the present day. A review of the 
historical development of chatbots in the literature reveals that their roots trace back to 1950, when a 
computer program was tested for its ability to interact with humans in a manner like human communication. 
Alan Turing’s concept of the “Turing Test” proposed that computers could possess human-like intelligence 
and language understanding abilities during this period (Turing, 1950). However, due to the limited 
technology and information processing capabilities at that time, it was not possible to develop a fully 
functional chatbot. The communication capabilities of early chatbots, though limited, served as a guiding 
influence for the design of subsequent chatbots (Adamopoulou & Moussiades, 2020). From the 1960s 
onward, researchers began developing computer programs with basic language processing and conversational 
abilities. For instance, the ELIZA program, developed by Joseph Weizenbaum at MIT in 1966, was notable 
for its ability to conduct psychotherapy-like conversations (Weizenbaum, 1966). ELIZA could interact with 
users at a basic level and provide responses by manipulating the given inputs. Subsequently, in 1979, the 
PARRY program drew attention in an experiment designed to distinguish a real schizophrenic patient. 
PARRY, a chatbot that could mimic psychiatric disorders, was developed by Kenneth Colby from Stanford 
University (Heiser et al., 1979). The 1980s and 1990s saw significant advancements in artificial intelligence 
and natural language processing. During this period, computers became powerful enough to support more 
complex language processing algorithms, and researchers began developing more human-like chatbots 
using linguistic and psychological models (Balaceanu, 2020). In 1995, ALICE, the first online chatbot, 
was created. ALICE (Artificial Linguistic Internet Computer Entity), developed by Richard Wallace, was 
one of the first chatbots capable of conducting interactive conversations over the Internet, utilizing natural 
language processing algorithms to engage in meaningful dialogues with users (Wallace, 2009). With the 
rise of the Internet and digital technologies in the early 2000s, chatbots began reaching a broader audience. 
In 2001, ActiveBuddy developed the SmarterChild chatbot, which became the first chatbot to operate on 
a popular instant messaging platform, AOL Instant Messenger. SmarterChild could engage in interactive 
conversations with users, providing weather updates, news, and various other information (Molnar & Szuts, 
2018). In 2011, Apple developed Siri, a chatbot that served iPhone users. Siri functioned as a virtual assistant 
capable of processing natural language questions and commands (Shum et al., 2018). In 2012, Google 
introduced Google Now (Google Assistant), leveraging Google’s infrastructure to offer interactive services 
through voice commands on smartphones, smart speakers, and other Google products (Chandrasekar, 
2023). In 2014, Amazon developed Alexa, a virtual assistant providing interactive services through natural 
language. Alexa, available on Amazon’s smart speaker, the Amazon Echo, continues to perform tasks such 
as home automation, playing music, providing news, and more (Chen et al., 2018). One of the latest 
advancements in the field is ChatGPT, an artificial intelligence model developed by OpenAI. Released in 
2022, ChatGPT is part of the GPT (Generative Pre-trained Transformer) family launched by OpenAI in 
2018. ChatGPT is an AI model capable of interacting with users in natural language and covering a wide 
range of topics. This model has advanced natural language understanding and generation abilities through 
deep learning techniques (OpenAI, 2022). The historical development of chatbots from the past to the 
present is summarized in Figure 2.

Figure 2. Historical Development of Chatbots
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Today, advancements in artificial intelligence, machine learning, and deep learning are further enhancing 
the capabilities of chatbots, broadening their applications across various fields. It is anticipated that chatbots 
will become even more widespread and functional in the future. In particular, chatbots could play significant 
roles in the field of education, especially in remote learning processes and learning management systems 
(Verleger & Pembridge, 2018).
As artificial intelligence technologies continue to evolve, their potential applications in education are 
becoming increasingly apparent. While the general advancements in AI, machine learning, and deep 
learning have paved the way for the development of more sophisticated chatbots, their specific role in 
education demands closer examination. This growing interest has prompted numerous studies focusing on 
educational chatbots, exploring their potential to transform teaching and learning processes. (Adamopoulou 
& Moussiades, 2020; Hwang & Chang, 2021; Okonkwo & Ade-Ibijola, 2021; Winkler & Sollner, 2018; 
Wollny et al., 2021). Early studies (Winkler & Sollner, 2018; Hobert & Wolff, 2019; Wollny et al., 2021) 
explored their application in healthcare and language learning, emphasizing their early developmental stage 
and superficial examination in the literature. Additionally, many researchers highlighted the predominance 
of mobile interfaces in chatbot design (Smutny & Schreiberova, 2020; Jeon et al., 2023).
More recent works focus on the potential of chatbots for specific educational domains. Huang et al. (2022) 
and Lo (2023) addressed chatbots’ impact on language learning, highlighting benefits such as increased 
social presence alongside concerns about accuracy and plagiarism. Similarly, Imran and Almusharraf (2023) 
investigated plagiarism risks with ChatGPT, advocating for a re-evaluation of assessment methods in 
academic contexts.
The advent of ChatGPT has further fueled interest in the field, with numerous studies exploring its 
applications. Research has examined its role in language learning (Kohnke, 2023; Mohamed, 2023; 
Muniandy & Selvanathan, 2024; Yan, 2023; Zadorozhnyy & Lai, 2023) and other educational areas, such as 
science, medicine, and psychology (Clark, 2023; Keiper et al., 2023; Liu et al., 2024; Polverini & Gregorcic, 
2024). Its ethical implications, security concerns, and broader educational impact remain ongoing topics of 
discussion (Crawford et al., 2023; Markowitz, 2024; Nikolic et al., 2023).
Recent contributions have expanded the discussion to include the integration of chatbots into pedagogical 
frameworks. Ahn et al. (2024) explored ChatGPT’s dual role as a disruptor and a teaching assistant in 
English Language Teaching (ELT). Bai et al. (2024) conducted a comparative study on chatbot-supported 
instructional scaffolding versus human teaching, revealing promising outcomes for learning performance. 
Yusuf et al. (2025) proposed a conceptual framework for AI conversational agents in higher education, 
highlighting their potential for personalized learning.
Another focus area is student engagement and self-regulated learning. Lai (2024) investigated how generative 
AI chatbots facilitate self-regulation in students. Similarly, Yin et al. (2024) analyzed the interplay between 
chatbot-induced emotions and students’ learning motivation. Ng et al. (2024) provided insights into using 
ChatGPT for promoting self-regulated science learning, showcasing its transformative potential in education.
Despite these advancements, there remains a lack of in-depth studies on the interactions between students 
and chatbots, including the messages exchanged and the contextual factors influencing chatbot usage. 
Furthermore, there is limited research on how students’ tendencies to use chatbots evolve based on their 
educational environment and learning needs. Addressing these gaps is crucial for better understanding the 
integration of chatbots into learning processes and maximizing their contributions to education.

PURPOSE OF THE STUDY
This study aims to reveal the potential impact and role of an instructional chatbot designed for use in remote 
education. The research questions guiding this study are as follows:

1.	 What is the effect of instructional chatbot usage on academic achievement? 
1.1.	 Does academic achievement vary according to the use of the instructional chatbot? 
1.2.	 Is there a statistically significant relationship between the number of messages written by 
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2.	 What types of learning activities do students write messages about? What is the distribution of 
messages written by students concerning learning activities?

3.	 What are the students’ tendencies towards using instructional chatbots?
3.1.	 How is the temporal distribution of instructional chatbot usage?
3.2.	 Does the use of instructional chatbots vary according to assignment deadline?

4.	 What are students’ experiences with using chatbots?
This study examines the effective use of instructional chatbots in education and their potential to enhance 
student success. By investigating the impact of instructional chatbots on learning processes, it highlights 
the importance of technology-based innovative applications. Additionally, by exploring the effects of 
instructional chatbots on various variables, the study aims to provide a foundation for future research. 
According to the literature, the effect of instructional chatbots on academic achievement has not been 
thoroughly examined. This study addresses this gap by evaluating features related to chatbot usage, such 
as message count and temporal aspects. Furthermore, it examines instructional chatbot use in relation to 
temporal variables such as assignment submission and exam days. By focusing on the learning activities 
conducted with the instructional chatbot and their cognitive levels, the study aims to demonstrate its effects 
on learning. Finally, the study provides recommendations on the effects of instructional chatbots on academic 
success and learning processes by considering users’ views on design and implementation.

METHOD
Research Model
In this study, which aims to uncover the potential impact and role of an instructional chatbot (ARUChatbot) 
designed for use in remote education, a sequential explanatory design from mixed research methods has been 
employed. In this design, the research is primarily conducted quantitatively and supported by qualitative 
data. The combined or sequential use of qualitative and quantitative research methods is considered more 
effective than using them separately (Creswell, 2013). This design helps researchers answer research questions 
more comprehensively and can overcome the limitations of quantitative or qualitative research designs when 
used alone (Creswell, 2013). An overview of the research methods used in alignment with the research 
questions of the study is presented in Figure 3.

Figure 3. Research Methods Overview

In the quantitative part of the study, a pre-test/post-test control group quasi-experimental design has been 
used. In this research design, two groups (experimental and control) are formed to evaluate the effects 
of the intervention. However, only one group (the experimental group) receives the intervention, and 
measurements are taken before (pre-test) and after (post-test) the intervention in both groups. This allows 
for a clearer observation of the effects of the intervention (Ozmen, 2014). The quasi-experimental design 
used in the quantitative part of the study is detailed in Table 1.
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Table 1. Pre-Test/Post-Test Control Group Design

Group Pre-Test Intervention Post-Test

Experimental group O1,1 X O1,2

Control group O2,1 O2,2

In the quantitative part of the study, students in the experimental group were provided with a technological 
tool (ARUChatbot) for use outside of class hours. Additionally, these students were given weekly assignments 
and informed that their assignments would be graded. They were expected to use the chatbot to assist with 
completing these assignments. In contrast, students in the control group were also given weekly assignments, 
but no technological tools were provided to assist them.
In the qualitative part of the study, a case study design has been employed. A case study is a qualitative 
research method aimed at conducting an in-depth examination of a particular individual, group, event, 
organization, or community. It explores how factors related to the case affect the situation or how the 
situation impacts these factors. Case studies not only describe the case being studied but also seek to explain 
cause-and-effect relationships and processes (Yildirim & Simsek, 1999).

Participants
The participants in the study consist of 130 students enrolled in the Basic Information Technologies course 
at Ardahan University, which is delivered through remote education. The participants were selected using a 
purposive sampling method, specifically homogeneous sampling. This sampling method involves choosing 
participants who possess certain characteristics or experiences relevant to the research’s goals or objectives 
(Buyukozturk et al., 2008). Due to the constraints in distinguishing students on an individual basis under 
the current conditions, participants were grouped based on their academic programs. When establishing 
the experimental and control groups, considerations included the average scores, number of students, 
and gender distribution within the programs to form these groups. Information about the participants is 
presented in Table 2.

Table 2. Table of Participants

Group Department
Gender Pre-Test Score 

AverageMale Female

Experimental 
group

Construction 5 5

34.43Occupational Health and Safety 15 12

Health Information Systems Technician 13 11

Total: 33 28

Control group

Electrical 20 1

35.81Opticianry 4 21

Hair Care and Beauty Services 5 18

Total: 29 40

As seen in Table 2, the experimental group comprises 33 male and 28 female students, totaling 61 students, 
while the control group consists of 29 male and 40 female students, totaling 69 students. After the groups 
were formed, an Independent Samples T-Test revealed no significant differences between the groups. Table 3 
provides the number of samples involved in the data collection processes according to the research questions.
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Table 3. Number of Participants According to Research Questions

Research Design Research Question Number of Participants

Quantitative

R.Q.-1
R.Q.-1.1. 130

R.Q.-1.2. 61

R.Q.-2 61

R.Q.-3
R.Q.-3.1. 49

R.Q.-3.2. 49

Qualitative R.Q.-4 15

Data Collection Tools
In the study, data were collected using pre-tests and post-tests for assessing achievement, log records 
documenting students’ interactions with ARUChatbot, and a semi-structured interview form. Table 4 
provides details on the data collection tools used to gather data according to the research questions.

Table 4. Data Collection Tools According to Research Questions

Research Design Research Question Data Collection Tools

Quantitative

R.Q.-1
R.Q.-1.1. Achievement Test

R.Q.-1.2. Achievement Test and Log Records

R.Q.-2 Log Records

R.Q.-3
R.Q.-3.1. Log Records

R.Q.-3.2. Log Records

Qualitative R.Q.-4 Semi-Structured Interview Form

Achievement Test for Pre-Test

In the study’s application to participants, the course materials from Anadolu University’s free-access Basic 
Information Technologies course (Aydin et al., 2015, Sections 1-5) were utilized to create a pool of 40 
pre-test items. To develop this pool, exam questions from the same course module were adapted. Before 
creating the item pool, learning objectives were defined, and a table of specification with main themes and 
sub-themes was prepared. Questions were then generated to ensure a balanced distribution across each main 
theme and sub-theme, as outlined in the table of specification. The pre-test form was reviewed by a Turkish 
Language and Literature faculty member with a doctoral degree to assess language and clarity. Based on the 
expert’s feedback, revisions were made to certain items. To ensure content validity, feedback on the items 
was obtained from eight experts with various degrees (5 Ph.D., 1 Master’s, and 2 Bachelor’s) in Computer 
Science, using a three-option form: “suitable,” “needs modification,” or “not suitable.” Content validity 
was assessed using the Lawshe content validity ratio (CVR), with a ratio of 0.750 determined for the eight 
experts (Lawshe, 1975). Following expert feedback, seven items with a CVR below 0.750 were removed, 
and four items were revised. The content validity of the remaining 37 items was recalculated, resulting in 
a CVR of 0.891, which is greater than 0.750, confirming the content validity of the 37-item test. Before 
applying the pre-test, a pilot test was conducted with five associate degree students in a face-to-face setting 
with an examiner to confirm the test’s clarity. The final test was administered to 135 students (70 females and 
65 males) across six different programs at Ardahan University Technical Sciences Vocational School. After 
the application, item difficulty and discrimination analyses were conducted using SPSS with the Simple 
Method. The analyses revealed that items 12, 20, 25, 32, and 36 had discrimination indexes of 0.19 or 
below, while item 30 was identified as negatively discriminative. Consequently, these six items were removed 
from the test. For the remaining 31 items, difficulty analysis showed that 3 items had difficulty indexes of 
0.29 or below (difficult), 16 items fell in the range of 0.30 – 0.49 (medium difficulty), 14 items ranged from 
0.50 – 0.69 (easy), and 1 item had a difficulty index of 0.70 – 1 (very easy). As a result, items 2, 18, and 21 
(difficult) and items 24 and 30 (very easy) were removed from the test. The final 27-item test had an overall 
difficulty level of 0.48 (medium) and an overall discrimination index of 0.33 (rather good).
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Achievement Test for Post-Test

In preparing the final test for the study, the same steps used for the pre-test were repeated. Initially, a 
specification table was created, and based on this table, a pool of 40 items was developed. The draft of 
the final test was reviewed by a language expert for clarity and comprehensibility, and modifications were 
made based on the expert’s suggestions. Subsequently, the content validity of the final test was evaluated 
by 8 field experts using a form with three options: appropriate, needs revision, and not appropriate. The 
content validity was assessed using the Lawshe method, resulting in a content validity ratio (CVR) of 0.750 
for the 8 experts. Following expert feedback, 8 items were found to be below the CVR threshold; 6 items 
were removed, and 2 items were revised. The content validity of the remaining 34 items was recalculated, 
showing a CVR of 0.911, which was above the threshold of 0.750. Thus, the 34-item test was deemed 
valid for use. Before administering the final test, a pilot test was conducted with 5 associate degree students 
to confirm its clarity. The test was then administered to 130 students (67 females and 63 males) from 6 
different programs at Ardahan University Technical Sciences Vocational School. However, 3 students who 
took the pre-test did not participate in the final test. After administration, item difficulty and discrimination 
analyses were conducted using SPSS. The analysis revealed that items 16, 17, 21, 23, 24, 26, 27, 28, and 
29 had discrimination indexes of 0.19 or below. Consequently, these 9 items were removed from the test. 
For the remaining 25 items, difficulty analysis showed that 2 items had difficulty indexes of 0.29 or below 
(difficult), 13 items were in the range of 0.30 – 0.49 (medium difficulty), 7 items were in the range of 0.50 
– 0.69 (easy), and 3 items were in the range of 0.70 – 1 (very easy). Based on this analysis, the difficult item 
20 and the very easy items 1, 2, and 3 were removed. The final 21-item test had an overall difficulty level of 
0.45 (medium) and an overall discrimination index of 0.34 (rather good).

Interview Form

A semi-structured interview form was developed to gather users’ opinions on the ARUChatbot following 
the final test. Initially, themes were identified, and questions were formulated to elicit data related to these 
themes. The interview form was reviewed by four subject matter experts, and based on their feedback, the 
themes were finalized. The interview form includes four themes for users of the chatbot: (i) Role in the 
learning process, (ii) Impact on success, (iii) Usage tendencies, and (iv) Usability. For non-users of the 
chatbot, there is one theme: (i) Reasons for non-use. Subsequently, a pilot study was conducted using the 
interview form with four volunteer students from the experimental group. Following the pilot study, the 
sub-questions related to the themes were revised to prevent data loss.

Data Analysis
Since the study was conducted using a mixed-methods design, it includes both quantitative and qualitative 
data. Therefore, various quantitative and qualitative analysis methods were employed in the analysis of the 
collected data. Table 5 presents the analysis methods used according to the research questions and data 
collection instruments.

Table 5. Data Analysis Methods According to Research Questions

Research Question Data Collection Tools Data Analysis Methods

R.Q.-1

R.Q.-1.1. Achievement Test

Descriptive Statistics

Normality Test

Levene Homogeneity Test

Independent Sample T-Test

R.Q.-1.2. Achievement Test and Log 
Records

Normality Test

Spearman’s Rank-Order Correlation

R.Q.-2
Log Records Descriptive Statistics
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R.Q.-3

R.Q.-3.1. Log Records Descriptive Statistics

R.Q.-3.2. Log Records
Post Hoc Tamhane’s T2 Test

Descriptive Statistics

R.Q.-4 Semi-structured interview form 
(Focus group) Content Analysis

As shown in Table 5, quantitative analyses were used for the first, second, and third research questions, while 
qualitative analysis was preferred for the fourth research question. Descriptive statistics were employed to 
characterize the data descriptively, and an Independent Samples T-Test was used to compare the success levels 
between two different groups. For the assumptions of the Independent Samples T-Test, normality tests were 
conducted using the Shapiro-Wilk Test and measures of Skewness-Kurtosis. Levene’s Test was used to assess 
the homogeneity of variances, another assumption requirement. Since the data for the second sub-question 
of the first research question did not follow a normal distribution, the non-parametric Spearman’s Rank-
Order Correlation Test was used. To explore students’ tendencies to use the instructional chatbot in the 
third research question, descriptive statistics were employed to present the situation, and the Kruskal-Wallis 
H Test was used to examine variations between variables. To identify the source of the differences, the non-
parametric Post Hoc Tamhane’s T2 Test was applied. For the qualitative data analysis, content analysis was 
utilized. Content analysis categorizes qualitative data into themes determined by similarity, which simplifies 
the evaluation process and renders the data meaningful (Yildirim & Simsek, 1999).

Validity and Reliability
The validity and reliability of a study provide information about the accuracy and dependability of the 
study’s fundamental arguments and results. Validity of the study indicates that the examined subject has been 
measured and analyzed accurately. It is related to the proper use of the research methods and data (Karakoc 
& Donmez, 2014; Yildirim & Simsek, 1999). Reliability, on the other hand, refers to the repeatability 
and consistency of the research process and results. It reflects the stability of the research process and the 
measurement tools used (Sencan, 2005). The research questions, which outline the purpose of the study, 
have been clearly defined. Methods, data collection tools, and data analysis techniques have been selected 
based on a thorough review of the literature to align with the research questions. Throughout the research, 
the opinion of an expert researcher has been sought at every step, ensuring peer review at each stage of the 
study. Each step of the research has been presented clearly and explicitly, providing a detailed description 
for researchers working in the field. When developing data collection tools, attention was given to ensuring 
internal consistency by consulting a language expert and eight field experts. A comprehensive data source 
was aimed to be created using various tools such as semi-structured interview forms, audio recordings, and 
log files in the qualitative data collection process. Pilot applications of the developed data collection tools 
were conducted. Additionally, for the quantitative data collection tools, validity, item discriminability, and 
item difficulty analyses were performed. In the qualitative section of the study, to ensure confirmability 
and credibility, categorization was performed in conjunction with an expert, and it was observed that the 
interpretations were consistent. In cases where interpretations did not overlap, the previous categorization 
was discarded, and re-categorization was performed. Although a consistency coefficient was not calculated 
in the study, coding was conducted through discussion, reaching a consensus (Watts & Finkenstaedt-Quinn, 
2021). For qualitative data, the number of participants was increased until data saturation was reached, 
and data collection was concluded when redundancy began to appear. Additionally, to adhere to ethical 
principles, coding was used instead of students’ names in the findings related to qualitative data. The research 
process was conducted in accordance with ethical principles, and necessary permissions were obtained from 
relevant institutions and organizations.
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Design and Implementation of the Instructional Chatbot
Based on a review of the relevant literature, the features of similar chatbots used in educational studies were 
analyzed, and the design principles and operational features of the instructional chatbot to be developed 
were determined. Accordingly, a prototype named ARUChatbot was developed. ARUChatbot was designed 
as a closed-system chatbot with predefined boundaries and scope, supporting learning processes outside 
regular class hours by providing informative assistance.
Course-specific documents were uploaded to ARUChatbot with topic restrictions defined by the instructor. 
This allowed ARUChatbot to answer students’ course-related questions using these documents while directing 
non-course-related questions to predefined responses. After the pilot implementation of ARUChatbot, 
several design changes were made. The chatbot’s purpose shifted from an information-based structure to a 
response-generation-based model. Additionally, the chatbot model was updated from an artificial intelligence 
system to a generative artificial intelligence system. The final design features of ARUChatbot are summarized 
in Table 6.

Table 6. Features of ARUChatbot

Chatbot Information Design Features

Chatbot Name ARUChatbot

Social Presence Robot

Purpose Response-generation-based model

Response Generation Retrieval-based model

Chatbot Model Generative AI system

AI System Infrastructure Natural Language Understanding (NLU)

Channel Web (https://ARUChatbot.com/)

Communication Mode Text-Based

Users created accounts on ARUChatbot by entering their email, password, first and last name, gender, and 
department information. After creating an account, users logged in by providing their email and password 
to access the chatbot. Outside class hours, users could freely interact with ARUChatbot through a chat 
interface. Messages from the chatbot and the users were displayed in different colors, with timestamps 
provided below each message. Additionally, like and dislike buttons were included to allow users to evaluate 
the chatbot’s responses. ARUChatbot was introduced to students during live online classes conducted via 
distance education. Detailed information about the chatbot’s usage was provided by the instructor. The 
chatbot’s access link was shared during live sessions and on the course page within the university’s information 
management system.
The experimental process was carried out in the Basic Information Technologies course, held synchronously 
every Monday at 6:00 PM via distance education. Weekly assignments were given to students to complete 
outside of class, with submission deadlines set for Sundays at 11:00 PM. In live sessions, students were 
regularly informed about the platform for submitting assignments, file formats, and deadlines. Additionally, 
the date of the final assessment exam was announced two weeks in advance. ARUChatbot was made available 
to students for a total of 39 days over the six-week course period. During this time, students confirmed that 
they did not use any other chatbots.

FINDINGS
This study is derived from the doctoral thesis titled “Instructional Chatbot Practice in Distance Education 
and Investigation of Its Role in the Learning Process,” conducted at the Department of Computer and 
Instructional Technologies Education, Institute of Educational Sciences, Ataturk University.
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RQ-1: What Is the Effect of Instructional Chatbot Usage on Academic Achievement? 
RQ-1.1: Does Academic Achievement Vary According to The Use of The Instructional Chatbot?

To determine whether students’ academic success varied based on the use of instructional chatbots, a 
comparison was made between the pre-test and post-test scores of students who used ARUChatbot and 
those who did not.

Findings regarding pre-test scores of experimental and control groups

To determine whether the experimental and control groups were equivalent before the implementation of 
ARUChatbot, a pre-test was administered to both groups using a success test. An Independent Samples 
T-Test was then used to analyze the results. For the Independent Samples T-Test to provide accurate results, 
two critical assumptions must be met: the data must exhibit normal distribution, and the group variances 
must be homogeneous (Kim & Park, 2019). The results of the normality test assessing the distribution of 
the data are presented in Table 7. 

Table 7. Normality Values ​​Regarding Pre-Test Scores of Groups

Groups
Shapiro-Wilk

Skewness Kurtosis
sd p

Experimental group 61 .188 .181 -.644

Control group 69 .150 -.247 -.325

According to the information presented in Table 7, the Shapiro-Wilk Test results for both groups are 
greater than .05 (p ≥ .05), indicating that the data in both groups exhibit a normal distribution. Another 
important indicator of normality is that the skewness and kurtosis values fall within the range of +1.5 
and -1.5 (Tabachnick & Fidell, 2013). After confirming that one of the assumptions for the Independent 
Samples T-Test is met, the Levene’s Test results were examined to check whether the group variances are 
homogeneous. These results are presented in Table 8.

Table 8. Levene Test Results Regarding Pre-Test Scores of Groups

Levene Statistics sd p

.019 128 .889

According to the information presented in Table 8, the result of the Levene’s Test is greater than .05 (p ≥ 
.05), indicating that there is no significant difference between the variances of the experimental and control 
groups, meaning that the variances are homogeneous (Gastwirth et al., 2009). After confirming that the 
necessary assumptions are met, an Independent Samples T-Test was applied to compare the pre-test scores of 
the groups. The results of this test are presented in Table 9.

Table 9. Independent Sample T-Test Results on Pre-Test Scores of Groups

Groups n X- ss
t test

t sd p

Experimental group 61 34.43 9.21
-.850 128 .397

Control group 69 35.81 9.32
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According to the data presented in Table 9, there is no statistically significant difference between the pre-
test scores of the experimental and control groups (t[128] = -.850; p > .05). This result indicates that prior 
to the experimental intervention, there was no difference in the academic achievement levels of students in 
both the experimental and control groups, suggesting that the groups were comparable in terms of academic 
performance.

Findings regarding the post-test scores of the experimental and control groups

To compare the post-test scores of the experimental and control groups after the experimental intervention, 
the post-test scores were analyzed using the Independent Samples T-Test. Before conducting the Independent 
Samples T-Test, the assumptions of normal distribution of data and homogeneity of group variances were 
examined. The results of the normality test conducted to assess the normal distribution of the data are 
presented in Table 10.

Table 10. Normality Values ​​Regarding the Post-Test Scores of the Groups

Groups
Shapiro-Wilk

Skewness Kurtosis
sd p

Experimental group 61 .073 .207 -.495

Control group 69 .238 .268 .064

According to the information provided in Table 10, the Shapiro-Wilk test results for both groups indicate 
p-values greater than .05 (p ≥ .05), and the skewness and kurtosis values fall within the range of +1.5 to 
-1.5. These results suggest that the data in both groups follow a normal distribution. The results of the 
Independent Samples T-Test, conducted to compare the post-test scores of the experimental and control 
groups, are presented in Table 11.

Table 11. Independent Sample T-Test Results on Post-Test Scores of Groups

Groups n X- ss
t test

t sd p

Experimental group 61 51,78 19,46
3,153 99,983 ,002

Control group 69 42,59 12,49

According to the information presented in Table 11, there is a statistically significant difference between 
the post-test scores of the experimental and control group students (t [99.983] = -3.153; p < .05). This 
result indicates that after the experimental intervention, there is a meaningful difference in the academic 
achievement levels of students in the experimental and control groups, with students using ARUChatbot 
demonstrating higher academic success compared to those in the control group.

RQ-1.2: Is There a Statistically Significant Relationship Between the Number of Messages Written 
by Students and Their Academic Achievement?

Findings regarding the post-test scores of the experimental group students according to the 
number of messages written

A correlation analysis was conducted to determine the relationship between the number of messages written 
by the students in the experimental group and their academic scores. To decide which correlation coefficient 
should be used, the normality of the data was first examined. The results of the normality test for the 
distribution of the data are presented in Table 12.
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Table 12. Normality Values ​​Regarding the Number of Messages of Experimental Group Students

Shapiro-Wilk
Skewness Kurtosis

sd p

Number of Messages 61 .000 2.804 9.168

According to the information provided in Table 12, the result of the Shapiro-Wilk test for the number of 
messages shows that the p-value is less than .05 (p ≤ .05), and the skewness and kurtosis values are not 
within the acceptable range of +1.5 to -1.5. This indicates that the data do not follow a normal distribution. 
Therefore, the Spearman Rank-Order Correlation, which is appropriate for non-parametric data, was used to 
analyze the relationship between the number of messages written by the students in the experimental group 
and their academic scores (Field, 2013). The results of the correlation analysis are presented in Table 13.

Table 13. The Relationship Between Number of Messages and Academic Success

Post-Test Score

Number of Messages

Spearman’s r .51*

p .00

n 61

* The correlation is significant at p<.01 level.

According to Table 13, a strong positive (r = .51) and statistically significant (p < .05) correlation was 
found between the number of messages written and academic achievement. This indicates that the number 
of messages written by students in the experimental group is strongly and significantly associated with an 
increase in their academic performance. In other words, as the number of messages increases, academic 
success also increases.

RQ-2: What Types of Learning Activities Do Students Write Messages About? What Is 
the Distribution of Messages Written by Students Concerning Learning Activities?
Each message written by students to the instructional chatbot regarding course topics was considered a 
learning activity. To determine which learning activity each message corresponded to, log records were 
analyzed using content analysis, revealing four distinct categories. The number of messages for each of these 
categories is presented in Figure 4.

Figure 4. Distribution of Learning Activities by Message Count

Based on the information presented in Figure 4, it is evident that students most frequently used ARUChatbot 
for assignment completion. Among the messages written by students under the learning activity category, 
66% were for completing assignments, 18% were for reinforcing information learned in class, 11% were for 
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obtaining preliminary information about the next class topic to prepare for the lesson, and finally, 5% were 
for general information related to course topics. (i) Assignment Completion: This category includes messages 
related to assignments given weekly in the Basic Information Technologies course. Kvale and Brinkmann 
(2009) found that chatbots facilitate rapid access to information for students while completing assignments, 
thus helping in the effective completion of the tasks. (ii) Reinforcement: This category encompasses messages 
aimed at revisiting and reinforcing previously learned material to ensure retention. Chatbots can assist 
students in reinforcing and reviewing learned information. Fadhil (2018) noted that chatbots are effective 
in helping students reinforce knowledge and enhance retention. (iii) Preparation for Class: This category 
consists of messages written to obtain preliminary information about the upcoming week’s topic to prepare 
for the lesson. Chatbots can be used to provide students with necessary pre-class information. Winkler and 
Sollner (2018) demonstrated that chatbots can be beneficial in helping students come better prepared for 
classes. (iv) General Information: This category includes messages written to seek general information about 
course topics outside of the assigned tasks. Chatbots can guide students in better understanding course 
materials and provide instant feedback, facilitating information retrieval on course-related topics.

RQ-3: What Are the Students’ Tendencies towards Using Instructional Chatbots?
RQ-3.1: How Is the Temporal Distribution of Instructional Chatbot Usage?

Distribution of instructional chatbot usage by day and week

The usage distribution of ARUChatbot across different days, based on the number of messages, is presented 
in Figure 5. This analysis shows how frequently ARUChatbot was used on each day.

Figure 5. Distribution of ARUChatbot Usage by Day

The usage of ARUChatbot across weeks, based on the number of messages, is analyzed, and presented in 
Figure 6. This analysis illustrates how the usage of the instructional chatbot varied week by week.

Figure 6. Distribution of ARUChatbot Usage by Week
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Based on the information provided in Figure 6, the usage of ARUChatbot shows a declining trend after the 
first week but reaches its highest value during the exam week.

RQ-3.2: Does the Use of Instructional Chatbots Vary According to Assignment Deadline?

Distribution of instructional chatbot usage according to the assignment deadline

According to the information provided in Table 11, since the distribution of students’ message counts is not normal, 
the Kruskal-Wallis H test, a non-parametric test, was used to examine whether the usage of the instructional 
chatbot varies according to the assignment deadline. The results of this test are presented in Table 14.

Table 14. Kruskal Wallis-H Test Results Showing Whether the Number of Messages Differs According to 
the Assignment Deadline

Score
Number of days left until 

the assignment deadline N Rank Average
Kruskal Wallis-H

X2 sd p

Number of 
Messages

6 days before 5 7.40

14.56 6 .024

5 days before 6 14.25

4 days before 6 17.75

3 days before 6 20.00

2 days before 6 27.08

1 days before 5 23.70

day of submission 5 30.00

According to the information provided in Table 14, the Kruskal-Wallis H test indicated that there is a 
statistically significant difference between the ranks of the assignment deadline groups (X² = 14.56; df = 6; p 
< .05). To determine which specific groups contributed to this significant difference, a non-parametric Post 
Hoc Tamhane’s T2 test was conducted (Hochberg & Tamhane, 1987). The results of this test are presented 
in Table 15.

Table 15. Post Hoc Tamhane’s T2 Test Results Showing the Source of Differentiation

Number of days left until 
the assignment deadline (i)

Number of days left until 
the assignment deadline (j) Rank Average (i-j) p

6 days before 5 days before -44.03333 .998

4 days before -56.53333 .795

3 days before -107.36667 .986

2 days before -103.70000 .069

1 days before -72.60000 .064

day of submission -108.00000* .017

According to Table 15, the Post Hoc Tamhane’s T2 Test revealed a statistically significant difference between 
the number of messages written 6 days before the assignment deadline and on the day of submission, with 
a higher number of messages on the submission day (p < .05). This indicates that the number of messages 
written on the submission day was significantly greater than the number of messages written 6 days before 
the deadline.

RQ-4: What Are Students’ Experiences with Using Chatbots?
In the analysis of log records for participants selected from the experimental group, it was found that 9 
students used ARUChatbot, 3 students completed their registration but wrote only one message or none, 
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and 3 students did not register with ARUChatbot at all. The data collected from interviews were categorized 
into five main themes: learning process, usage frequency trends, usability, new ideas, and reasons for non-
use. In these data, “n” represents the number of students, while “f” indicates the frequency of multiple 
occurrences.

The Impact of ARUChatbot on the Learning Process and Usage Frequency Trends

(i) Impact on the learning process

The impact of ARUChatbot on the learning process has been analyzed under two main headings:
Students primarily used ARUChatbot for activities such as completing assignments (9 students), acquiring 
information (6 students), preparing for classes (3 students), and reinforcement (3 students). Examples of 
student feedback:

E2:	 …I used ARUChatbot for preparing assignments, presentations, and projects.
E8:	 …I used it to complete my assignments and get accurate answers to questions I asked in other subjects.
E4:	 …I asked about topics I was curious about, such as quantum physics.
E3:	 …I used it to get summary information about upcoming topics for preparation before classes.

All students stated that ARUChatbot positively impacted their exam performance and contributed to their 
learning process. Examples of student feedback:

S3:		 …I had a course I previously failed. I studied for that course’s exam with ARUChatbot and passed.
S4:		 …It helped me discover new things. The more questions I asked, the more permanent my learning became.
S6:		 …Thanks to ARUChatbot, I achieved high grades in joint courses conducted via distance education.

(ii) Usage frequency trends

The usage frequency of ARUChatbot varied depending on specific time frames, such as assignment 
submission deadlines and exam weeks. Most students stated that they used ARUChatbot more frequently 
on assignment submission days. Some preferred to use the chatbot before the submission date. Examples of 
student feedback:

S3:		 …I used it more intensively on Sundays because I usually left my assignments to the last day.
S9:	 …I started using it two or three days before the assignment deadline, just in case there were any system 

issues...
During exam weeks, students actively used ARUChatbot to support their exam preparation. Examples of 
student feedback:

S6:		 …I used it more frequently before exam days to prepare for exams.
S8:		 …During exam weeks, I used ARUChatbot to find answers to questions I didn’t know while studying.

Usability

Two sub-themes were developed from the data obtained from students regarding the usability of ARUChatbot. 
Frequency data related to one of the usability themes, which is “liked features,” are presented in Table 16.

Table 16. Frequency Table of Student Opinions on Liked Features

Liked Features f

Providing instant feedback 7

Providing short and summarized information 6

Providing creative answers 3

Ability to make jokes, giving human-like answers 3

Ability to chat on topics outside of lesson 2
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Examples of findings related to the “liked features” category are as follows:
E1:	 …The short and clear responses, and the quickness of the answers were great.
E2:	 …I initially thought it was only related to this course, but I liked that it also answered questions about 

other courses.
E3:	 …When I asked a question, it would ask if I wanted to learn more details after the answer, or if I was 

interested in related topics. I really appreciated these suggestions.
E4:	 …When I first heard about it, I thought it would just provide standard responses like a search engine. 

However, it offered more creative answers.
E5:	 …It responded in different roles, such as acting as the course instructor. Additionally, it could make 

jokes, which was nice.
E6:	 …Providing instant, clear, and precise answers.
E7:	 …I liked its ability to provide immediate responses, make jokes, and summarize texts.
E8:	 …It felt like there was someone on the other side; chatting with it was enjoyable.
E9:	 …Compared to normal search engines, it was simpler and more explanatory. It didn’t have too many 

sources, so it provided direct information without confusion or wasting time.
Frequency data related to the “disliked features” category, another usability theme, are presented in Table 17.

Table 17. Frequency Table of Student Opinions on Disliked Features

Disliked Features f

No visual or audio input-output, only text-based operation 9

Not saving message history, deleting messages when exiting the session 3

Not being easily accessible, no mobile application 2

According to the information presented in Table 17, all students (n=9) who participated in the interview and 
used ARUChatbot noted the absence of visual or audio input-output as a disliked feature. Some students 
(n=3) expressed their dissatisfaction with the deletion of their messages along with the session, indicating 
that they had to log in again every time the session closed. Additionally, 2 students mentioned that access 
to ARUChatbot was difficult and suggested that it would be more accessible if it were available as a mobile 
application.
Examples of findings related to the “disliked features” category are as follows:

E1:	 …It did not continue from the previous question. Messages were deleted.
E3:	 …hen I logged out and logged back in or when my internet connection was lost, the messages were 

deleted, and I had to start over.
E4:	 …It could have been more accessible.
E5:	 …The lack of audio and visual support was unfavorable.
E5:	 …I did not like the absence of visual support.
E7:	 …I expected it to be like GPT, but it had fewer features compared to GPT, especially in terms of audio 

and visual support.
E9:	 …There could have been visual support; it would have been better if it were not just text based. Audio 

input would have made it easier.

New Ideas 

Two sub-themes related to the “new ideas” theme emerged from the interviews with students who used 
ARUChatbot.
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(i) New ideas for design

Frequencies related to the student feedback on the “new design ideas” theme are presented in Table 18.

Table 18. Frequency Table of Student Opinions on New Ideas for Design

New Ideas for Design f

Visual data input-output support 9

Stay logged in option without having to log in every time and message history not being deleted 3

Easy access in the form of a mobile application 2

Being able to chat with more human-like reactions 2

Having light/dark modes for day and night use 1

Having an entertainment module such as quiz and word game 1

Having a frequently asked questions section 1

Chatting with emojis more often 1

Here are some sample findings from the “new ideas for design” category based on student feedback:
O1:	 “It could be converted into a mobile app. Messages could be sent to remind users. If it were integrated 

with the course, the lessons could be more enjoyable. For instance, if the teacher asked a question, everyone 
would research and try to answer it at that moment, increasing interaction.”

O3:	 “It would have been better if sessions remained open and did not require re-entering email and password 
each time. Additionally, there could be a FAQ section or a help box.”

O4:	 “It could be made more accessible.”
O5:	 “It would be better if there was voice and image support. Sometimes I didn’t want to type, but since there 

was no voice input, I couldn’t. ARUChatbot met my expectations, but if it used natural language, I would 
use it more frequently.”

O7:	 “There could have been an option for a dark or light mode in the design.”
O8:	 “It would be better if it included visuals, not just text. The visual design could be improved, or there could 

be games like trivia or word games included.”
O9:	 “If it saved the password, I wouldn’t have to enter information each time and would use it more frequently.”

(ii) New ideas for the implementation process

Here are some examples of student feedback categorized under new ideas for implementing ARUChatbot:
•	 Integration with Classes and Permission for In-Class Use (n=5)
•	 Increase in Assignment Frequency (n=2)

Sample Findings:
O1:	 “If we could get immediate answers to questions that come up while learning information in class, the 

knowledge might be more durable.”
O3:	 “If the frequency of assignments increased, it would change how often I use it. I would use it for every 

assignment.”
O6:	 “If this chatbot were used across the entire university and integrated, I would use it more frequently. If I 

could ask questions during class, it would make what I learn more lasting.”
O8:	 “If we had used it in class as well, we would use it more often. We would understand what’s going on 

better.”
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Reasons for Non-use

Here are the reasons for not using ARUChatbot as reported by some students from the experimental group, 
along with examples of their feedback:

•	 Weak Initial Introduction and Lack of Understanding of Its Use (n=5)
•	 No Follow-up Training on How to Use After the Initial Introduction (n=2)
•	 Lack of Support at the Time of Need and Time Constraints (n=2)

Sample Findings:
O10:	 “I registered for ARUChatbot but didn’t understand how to use it and didn’t want to ask you again. If 

there had been help available, I would have learned how to use it and would have used it.”
O12:	 “I didn’t know how to use it. If I had known you, we could have communicated, and I would have used 

it. If you had shown me how to use it face-to-face, I would have used it.”
O13:	 “I was not aware of ARUChatbot. This is the first time I’m hearing about it.”
O15:	 “I don’t understand much about computers, so I didn’t use it because I didn’t know how. If the classes had 

been face-to-face instead of online, and if I had known you, we could have communicated, and I would 
have used it.”

DISCUSSIONS AND CONCLUSION 
RQ-1: What Is the Effect of Instructional Chatbot Usage on Academic Achievement?
The results related to this research question indicate that the use of instructional chatbots positively impacts 
students’ academic performance. The findings reveal that students in the experimental group achieved higher 
academic success compared to those in the control group. This outcome may be attributed to the increased 
time that students in the experimental group spent on course-related activities outside of class by using the 
chatbot. Specifically, these students engaged more with course activities during their out-of-class time through 
the chatbot to learn or understand course topics better. The strong and significant relationship detected 
between the number of messages sent by students in the experimental group and their academic success 
further supports this finding. Similar results have been reported in other studies examining the impact of 
instructional chatbot use on academic performance, which have also indicated that chatbot usage positively 
affects academic success (Chang et al., 2022; Chen et al., 2020; Deveci et al., 2021; Essel et al., 2022; Lee 
et al., 2022; Li, 2023; Song & Kim, 2021). Instructional chatbots may contribute to better understanding 
and higher academic achievement by enriching the learning experience, providing instant feedback, and 
personalizing the learning process. Instant feedback supports learning and has positive effects on learners’ 
academic success (Grotz, 2016; Karadeniz, 2009; Nagy et al., 2006; Narciss & Huth, 2006; Tscholl et al., 
2022; Wu et al., 2012). Personalized learning environments offer students the opportunity to integrate their 
out-of-school interests, values, and knowledge directly into the learning process. This can help students 
better understand challenging topics by providing content that matches their individual learning speeds and 
styles, thus enhancing their overall academic performance (Hwang et al., 2012; Roberts et al., 2017; Tseng et 
al., 2008; Walkington & Bernacki, 2014). Other studies examining the impact of instructional chatbots on 
education have also found that these chatbots enrich the learning experience (Ferrandez et al., 2024; Kerly 
et al., 2006; Tamayo et al., 2020), provide personalized and instant feedback (Ait Baha et al., 2023; Chuang 
et al., 2023; Hobert, 2021; Kohnke, 2021; Lin & Ye, 2023; Saez-Fernandez et al., 2019). Instructional 
chatbots may have facilitated greater participation in course-related processes outside of class by offering 
more interaction opportunities. Studies in the literature have reported similar findings (Chuang et al., 2023; 
Deveci et al., 2021; Mokmin et al., 2021; Pereira et al., 2019; Tamayo et al., 2020; Zhang et al., 2022). This 
increased participation may have indirectly led to enhanced student motivation and, consequently, improved 
academic success. Studies that indicate instructional chatbots increase students’ motivation support this 
outcome (Ait Baha et al., 2023; Deveci et al., 2021; Hobert, 2021; Lee et al., 2022; Lin & Ye, 2023). 
Interaction during the learning process is a significant variable affecting students’ engagement, satisfaction, 
motivation, and academic success (Anderson, 2006; Bernard et al., 2009; Moore & Kearsley, 1996; Wang 
et al., 2014). In particular, interaction in online education based on distance learning enhances students’ 
course participation (Matei & Ball-Rokeach, 2001). Motivation, a key component of the learning process, 
also enhances students’ learning performance and success (Keller & Suzuki, 2004).
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RQ-2: What Types of Learning Activities Do Students Write Messages About? What Is 
the Distribution of Messages Written by Students Concerning Learning Activities?
The various learning activities conducted using the instructional chatbot have been identified as information 
retrieval, assignment completion, course preparation, and reinforcement. Activities such as taking class notes 
or obtaining information from online sources can contribute to students’ academic success. Kiewra et al. 
(1991) demonstrated that note-taking skills help students focus better on the class and understand course 
materials more thoroughly, thereby enhancing their academic achievement. Means et al. (2013) indicated 
that online resources provide students with broader access and offer more flexible participation in learning. 
The process of completing assignments can enhance students’ abilities to process, analyze, and synthesize 
learning materials, which can lead to improved academic performance (Trautwein & Koller, 2003). Cooper 
et al. (2006) found that completing assignments improves academic success, highlighting those assignments 
provide opportunities for students to apply and reinforce what they have learned. Zimmerman and 
Kitsantas (2005) stated that completing assignments helps develop students’ self-regulation skills, which 
contribute to academic success. Assignments aid in time management, goal setting, and developing learning 
strategies. Using instructional chatbots to come prepared for class can enhance classroom interactions and 
help students learn course materials more effectively. The impact of being prepared for class on academic 
success is supported by studies. For instance, Kiewra (2002) emphasized that students who review course 
materials beforehand show more active participation during class, which increases their academic success. 
Prepared students engage more in class interactions and process information more deeply, leading to higher 
academic performance. Hashim (2023) suggested that being prepared for class fosters active learning and 
increases engagement in the learning process, noting that the time spent preparing is similar to time spent 
studying for exams. Regular review of course materials using instructional chatbots can enhance information 
retention and improve exam performance. Regular review and reinforcement of knowledge are critical for 
ensuring learning retention. Ebbinghaus’s (2013) forgetting curve studies show that information is forgotten 
over time and that regular review helps maintain information in long-term memory. Reinforcement aids 
in transferring learned information to long-term memory and improving exam performance. Cepeda et al. 
(2006) demonstrated the positive effects of spaced repetition on long-term learning and recall. Based on 
these findings, it can be said that integrating instructional chatbots into personalized learning environments 
allows students to learn at their own pace and manage their learning processes, thereby contributing to their 
academic success. Additionally, instructional chatbots have the potential to enhance flexibility in students’ 
individual study processes, making them an alternative tool for personalized learning in both face-to-face 
and distance education settings. Research shows that instructional chatbots provide personalized teaching 
support and positively impact academic achievement (Ait Baha et al., 2023; Hobert, 2021; Kohnke, 2021; 
Lin & Ye, 2023; Saez-Fernandez et al., 2019).

RQ-3: What Are the Students’ Tendencies Towards Using Instructional Chatbots?
In this research question, the variation in the use of instructional chatbots over time, particularly in 
relation to exam weeks, has been identified. It has been observed that there is a decreasing trend in the 
use of instructional chatbots after the initial week. This trend may indicate that students began using the 
instructional chatbot less over time. Possible reasons for this decline could include students having less need 
for the chatbot after obtaining the information they required, or the assistance provided by the chatbot 
being less beneficial than anticipated. In other words, students might have reduced their use of the chatbot 
either because their needs were met or because they found the assistance offered by the chatbot insufficiently 
helpful. Additionally, this decrease might be attributed to a reduction in learning effort in activities that 
do not involve preparation for assessments. Students’ engagement and persistence in learning processes are 
dependent on their academic motivation levels (Artino & Stephens, 2009; Inci, 2019). Moreover, since 
this technology is not yet widely used in educational settings, there may also be a novelty effect where 
students used the chatbot more frequently during the first week due to curiosity. The introduction of recent 
technologies in education often captures students’ attention and interest initially. This is generally due to 
the novelty and uniqueness of the technology. When students encounter a tool or method they have not 
experienced before, it can motivate them and increase their participation in the learning process. However, 
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as the use of this technology becomes more routine over time, students’ level of engagement with it may 
decrease. Kay and Lauricella (2011) observed that when recent technologies such as iPads are introduced 
to students, there is initially high interest and motivation, but this interest tends to wane over time. The 
effective use of technology and a lack of pedagogical integration can reduce student motivation and interest, 
leading to a decrease in the impact of the technology on learning (Muir-Herzig, 2004).
Another finding related to exam weeks indicates that the use of instructional chatbots peaks during this 
period. This suggests that students require more help during exams and use instructional chatbots more 
actively at this time. Exam periods are intense and stressful times for students. They need quick and easy 
access to information while preparing for exams (Ilaslan, 2023). Therefore, tools like instructional chatbots 
that provide instant feedback and support may be used more frequently during these times. Additionally, 
the increased use of instructional chatbots during exam periods and assignment deadlines may reflect a 
focus on exam-oriented educational processes. The intensive use of chatbots during these periods could 
also be due to their role as a resource for course content. Findings showing increased chatbot usage as 
assignment deadlines approach suggest that instructional chatbots are a significant support tool in education. 
They can positively affect academic success by addressing students’ needs for solving questions, obtaining 
information, and clearing last-minute doubts. The increase in chatbot use as assignment deadlines approach 
may point to issues such as time management and procrastination. Students with lower self-regulation may 
tend to delay their assignments (Wolters & Hussain, 2015). Students driven by external motivation might 
postpone tasks as deadlines approach (Senecal et al., 1995). Students may require additional support to 
complete assignments at the last minute. The immediate availability of chatbots in such situations can help 
students manage these challenging periods better. Furthermore, students’ increased desire to obtain more 
information as assignment deadlines approach signifies active support for their learning processes. Ariely and 
Wertenbroch (2002) noted that when students are given mandatory deadlines, they generally tend to adhere 
to these deadlines and show improved performance. Chatbots could potentially encourage deeper learning 
by providing additional information and resources on assignment topics.
To summarize the results related to this research question, it is evident that the use of instructional chatbots 
can vary over time and may be in higher demand during specific periods, such as intense times like exam 
weeks or as assignment deadlines approach. This information can be crucial for planning and managing the 
use of instructional chatbots, particularly in terms of adjusting the content and services of the chatbot to 
meet students’ needs. Additionally, it can provide guidance on how to optimize instructional chatbots and 
similar tools to enhance students’ academic success.

RQ-4: What Are Students’ Experiences with Using Chatbots?
When evaluating the usability of instructional chatbots, students prioritize features such as immediate 
responses, providing concise information, and the ability to converse on non-academic topics. However, there 
are also criticisms of the chatbot, particularly regarding its text-based functionality and the lack of certain 
features. In response to these criticisms, students have suggested various improvements for the design and 
operation of instructional chatbots. Notable suggestions include support for visual or audio input/output, 
easy access via mobile applications, and the option to keep sessions open. Chiu et al. (2023) examined the 
impact of AI-based chatbots on student motivation and emphasized that such additional features significantly 
impact learning processes. In the study conducted by Li (2023), they observed the performance of students 
in their projects with the integration of a ChatGPT-based flipped learning approach. They revealed how 
such additional features contribute to success. Adding visual and auditory elements to the chatbot can 
increase student satisfaction and affect the frequency of use. Additionally, recommendations for allowing in-
class use of instructional chatbots and increasing the frequency of assignments are important. These results 
indicate that adding or improving specific features and functionalities could enhance the user experience 
with instructional chatbots. Considering such suggestions could help make instructional chatbots more 
effective and user-friendly. Literature suggests that instructional chatbots offered as mobile applications are 
more accessible and that easy access affects the frequency of chatbot use (Chang et al., 2022; Kohnke, 2021). 
Moreover, Ait Baha et al. (2023) highlight that integrating instructional chatbots into smart classrooms can 
enhance students’ interest in classes and improve academic success.
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Some students in the experimental group chose not to use the instructional chatbot. Findings indicate that 
there are several reasons for this preference. Factors such as insufficient introduction to the instructional 
chatbot and lack of adequate training on its use might have contributed to students’ reluctance. In such cases, 
it is important to effectively promote the potential benefits and usage methods of instructional chatbots 
to students. Additionally, issues like not receiving help when needed or time constraints have also been 
noted as factors affecting the decision to avoid using the chatbot. Therefore, making the chatbot’s use more 
flexible and accessible is crucial to providing timely and effective support to students. These results suggest 
that to increase the use of instructional chatbots and reach a broader student audience, improvements in 
promotion, user-friendly training, and support services are necessary. By addressing these areas, the full 
potential of instructional chatbots can be realized, providing greater benefits to students.

RECOMMENDATIONS
Studies conducted in different countries and cultures can enhance the generalizability of the findings. In 
particular, multicultural contexts help us understand how the effects of instructional chatbots on learning 
vary across different groups. The impact of diverse cultural structures and educational settings on chatbot 
usage can indicate whether ARUChatbot would be similarly effective among student groups in other 
countries. Additionally, while observing the effects of instructional chatbots, attention can be given to the 
use of different educational materials and technological tools. Analyses conducted with various study groups 
can reveal how learning outcomes and the impact of technology differ. These approaches help us understand 
whether the chatbot is more effective merely as a tool or when integrated with a specific educational strategy.
Based on the results obtained from the study, the following recommendations are made for researchers who 
will investigate the design of instructional chatbots and for future studies exploring the effects or application 
aspects of instructional chatbots:

Recommendations for Researchers Who Will Conduct Research on Instructional 
Chatbot Design
Recommendations for researchers focusing on instructional chatbot design can aid in developing more 
user-friendly and effective chatbots by considering student feedback and user experiences. Below are some 
suggestions for researchers in this field:

i. Student Feedback Integration

Consideration should be given to students’ suggestions and critiques regarding the design and functionality 
of instructional chatbots. Student feedback is critical for tailoring chatbots to user needs. Norman and 
Draper (1986) emphasize the importance of user-centered design, noting that integrating user feedback into 
the product development process enhances user satisfaction. Kay and LeSage (2009) have demonstrated that 
student feedback is crucial in the development of educational technologies, and such feedback significantly 
improves the effectiveness of these technologies.

ii. Visual and Auditory Input-Output Support

Providing visual or auditory input-output support in instructional chatbots can enhance student interaction 
and accessibility. Such features may also be beneficial for students with different learning styles. Mayer (2002) 
supports the multimodal learning theory, demonstrating that learning supported by visual and auditory 
information is more effective. Lazar et al. (2007) emphasizes the importance of technology accessibility, 
noting that visual and auditory supports improve the user experience.

iii. Mobile Application and Easy Access

Designing instructional chatbots as mobile applications and ensuring easy access can enable students to use 
these technologies more frequently and effectively. Features such as session persistence can enhance the user 
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experience. Crompton (2013) notes that mobile learning (m-learning) offers flexibility and accessibility in 
education, allowing students to access learning materials anytime and anywhere. Nielsen (1993) underscores 
the importance of usability principles in technology design, stating that easy access and user-friendly 
interfaces improve student satisfaction.

iv. Assessment in Various Learning Contexts

Studies should be conducted to evaluate the effectiveness of instructional chatbots in different learning 
contexts, such as classroom settings, online education, and blended learning environments. These evaluations 
can help understand how chatbots can be used more effectively across various educational settings. Lave and 
Wenger (1991) argue that learning is contextual and that learning processes occur differently across various 
contexts. This highlights the importance of investigating how chatbots can be effective in different educational 
environments. Dede (2005) suggests that the adaptability of educational technologies—specifically, their 
ability to be tailored to students’ needs and contexts—enhances learning effectiveness.

v. Ensuring User-Friendly and Effective Design of Instructional Chatbots

Further research should be conducted to ensure that instructional chatbots are user-friendly and effective. 
These studies should aim to understand how chatbots can support learning processes and enhance student 
satisfaction. Shneiderman (1998) emphasizes the importance of human-computer interaction, demonstrating 
that user-friendly designs improve user experience and satisfaction. Laurillard (2012) notes that the effective 
design of educational technologies contributes to learning processes and enhances student success.

Recommendations for Researchers Who Will Conduct Research on Instructional 
Chatbot Applications and Their Effects
Recommendations for researchers investigating instructional chatbot applications could encourage the 
effective and widespread use of these tools in education. These recommendations may help develop strategies 
for the utilization, promotion, and implementation of chatbots by considering student feedback and findings 
from the literature.

i. Promoting and Information Studies Emphasizing the Benefits of instructional Chatbot

Highlighting findings that demonstrate how instructional chatbots contribute to students’ learning processes 
could support the widespread adoption of these tools. Raising awareness among students and teachers about 
the benefits of chatbots can increase the adoption of these technologies. Davis (1989) emphasized that 
perceived usefulness and ease of use are critical in the adoption of technologies. Informational campaigns 
that highlight the benefits of chatbots can facilitate the acceptance of these technologies by users. Rogers 
(2003) noted that informing and promoting innovations are crucial for their adoption. Focused efforts on 
such initiatives are essential for the broader integration of AI-supported tools in education.

ii. Push Processes and Reminders

Given that students use chatbots more intensively on assignment due dates and during exam weeks, it 
is important to ensure that chatbots remain active throughout the entire learning process. Implementing 
push notifications to provide students with topic reminders or suggestions can help continuously support 
their learning activities. Cepeda et al. (2006) demonstrated the positive effects of spaced repetition on 
learning. Push notifications can assist students in regularly reviewing learning materials. Zimmerman (2002) 
highlighted that self-regulated learning improves students’ academic achievements. Supporting this process 
through chatbots can enable students to manage their learning activities more effectively.
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iii. User Training and Support Services

Insufficient training for students on how to use instructional chatbots or the lack of help support when 
needed can negatively impact the utilization of these technologies. Therefore, it is essential to prioritize user 
training and support services. Gagne et al. (2005) indicated that effective training design supports learning 
wwthe importance of effective support services in increasing user satisfaction with information systems. 
Similar support should be provided for chatbot usage.

iv. Encouraging Student Use of Instructional Chatbots

To increase the use of instructional chatbots, promotional activities targeted at students can be organized. 
Additionally, informative materials detailing how chatbots contribute to academic success can be developed. 
Deterding et al. (2011) demonstrated that gamification enhances user motivation and engagement. Incentive 
campaigns directed at students could boost the utilization of chatbots. Fullan (2001) emphasized the 
importance of informative materials and dissemination efforts in the adoption of innovations in education. 
Materials that explain the benefits of chatbots can support the adoption of these technologies.
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