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Abstract

Chatbots are tools that have the potential to effectively support interpersonal com-
munication and interaction. Chatbots can provide great opportunities in education.
The use of chatbots in education can be used to employ interactive methods, to
provide learners information and different types of info, and to guide learners. In-
deed, chatbots promise to enhance learning experiences by creating more interac-
tion than traditional teaching practices provide. In this context, the purpose of this
study is to apply chatbot technology as a guidance tool in educational environments
and to model its effects on visual design self-efficacy, engagement, satisfaction,
and learner autonomy at the end of the process. The participants of the study are
86 university students. In this study, data were collected with 4 different scales.
Data were analyzed using the variance-based structural equation model with the
partial least square method. As a result of the study, it was found that students with
higher chatbot usage satisfaction had higher visual design self-efficacy. Chatbot us-
age satisfaction positively affects some aspects of course satisfaction. Chatbot usage
satisfaction affects engagement. The effects of the study results in terms of research
and practice were discussed.
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1 Introduction

Chatbots are tools that combine artificial intelligence and natural language processing
or different technologies and provide human communication and interaction through
text and voice (Pérez et al., 2020). Chatbots are a technology that effectively sup-
ports interpersonal communication and learning (Hwang & Chang, 2021). Although
chatbots are used in many areas, especially in customer relations, they can provide
great opportunities especially in the field of education (Khan et al., 2019; Wang et al.,
2021). The use of chatbots in education can be used to employ interactive methods,
to provide learners with different types of information, and to guide learners (Hwang
& Chang, 2021; Muniasamy & Alasiry, 2020; Poncette et al., 2020). On the other
hand, chatbots help to improve interaction, guidance, and feedback (Dekker et al.,
2020; Gonda et al., 2019), increase satisfaction in learning experiences (Kim et al.,
2019), peer, content, environment communication (Haristiani et al., 2019; Hill et
al., 2015), and personalized learning (Pérez et al., 2020), increasing learning perfor-
mance (Kumar, 2021; Pereira et al., 2019; Wu et al., 2020) and foster collaborative
learning and teamwork (Kumar, 2021; Schmulian & Coetzee, 2019).

Recently, the rapid increase in the penetration of mobile technology and the use
of social media environments facilitates the adoption and spread of the use of new
technologies in education (Yildiz-Durak, 2019; Yildiz Durak & Saritepeci 2019). The
easy integration of chatbots with social media environments and instant messaging
applications (WhatsApp, Facebook, Telegram, etc.) also expands the usage perspec-
tive (Kumar, 2021). On the other hand, the ability of chatbots to integrate into many
platforms and the widespread acceptance of mobile-based chatbots (Siri, Amazon
Alexa, Google Assistant, etc.) may pave the way for the use of chatbots in education.
Different terms can be used for chatbots due to these various technologies, speech
artificial intelligence, natural language processing, use of virtual assistants (Rheu et
al., 2021). In this study, while the term chatbot was used as a tool, the intervention to
guide learners via chatbot was called conversational agent-based guidance.

The purpose of this study was to apply chatbot technology as a guidance tool
in educational environments and to model its effects on visual design self-efficacy,
engagement, satisfaction, and learner autonomy at the end of the process. We hope
that this study will provide information on the relationship of key variables for the
design and implementation of a chatbot focused on digital visual design education
and the effectiveness of the learning environment.

2 Conceptual Framework
2.1 Visual design self-efficacy
Visual design, which has a wide range of subject and application areas, is about
digital competencies, aesthetics, originality, creativity, and conveying the message
correctly. Visuals are used in many different fields, and visual design is taught in

many different disciplines (Uzunboylu & Oz, 2016). However, it is important that the
visual design is appropriately structured according to various conditions and that the
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teaching is individualized. Since visual design performance is also related to indi-
vidual competencies, it was thought that Chatbot designs will be effective in the
individualization of teaching. This can positively affect visual design self-efficacy. In
this context, the following hypothesis was proposed in this study:

HI1: Frequency of using chatbot guidance has a positive effect on visual design
self-efficacy.

H2: Chatbot usage satisfaction has a positive effect on visual design self-efficacy.

2.2 Satisfaction

Satisfaction in educational environments is an important and important variable that
affects academic performance. Martin-Rodriguez et al., (2015) emphasized the rela-
tionship between high satisfaction in the learning process and high academic achieve-
ment and performance. Satisfaction is important in an effective and efficient online
learning environment. The educational process can be organized more effectively and
efficiently by examining the factors that affect students’ satisfaction levels (Giilbahar,
2012). In this study, the effect of chatbot usage frequency and satisfaction on learn-
ing satisfaction was investigated. In a study by Nguyen et al., (2021), proficiency and
satisfaction were found to be associated with chatbot environments. In this context,
the following hypothesis was proposed in this study:

H3: Frequency of using chatbot guidance has a positive effect on satisfaction.

H4: Chatbot usage satisfaction has a positive effect on satisfaction.

2.3 Learner autonomy

Learner autonomy is the ability of the learner to take responsibility for learning, to
set learning goals, to define content and progress, to be active in all processes, and
to take responsibility for decisions (Holec, 1981). Autonomous learners learn more
efficiently and effectively because they have control over their learning processes
and control their learning (Lan, 2018). In this context, the use of chatbots can be
considered as a supporting element for learners’ autonomy. In the study by Haristiani
& Rifai (2021), chatbots are suggested as an attempt to provide an alternative autono-
mous learning environment. Learners can decide more easily how to learn by using
chatbots. In the study by Nguyen et al., (2021), it was found that perceived autonomy
is related to chatbot system satisfaction and performance. In this context, the follow-
ing hypothesis was proposed in this study:

HS: Frequency of using chatbot guidance has a positive effect on learner autonomy.

H6: Chatbot usage satisfaction has a positive effect on learner autonomy.

2.4 Engagement

Engagement is a measure of learner effort to develop knowledge, skills, and compe-
tence aimed at learning goals (Newman et al., 1992). Engagement is a concept related
to the extent to which students are interested in their learning, to what extent they
are involved in learning, and how they connect with other students and their classes
(Axelson & Flick, 2010). According to the social constructivism context, engage-
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ment, one of the most important components of an effective learning process, is that
students spend time and effort to learn the course content and skills, have a meaning-
ful interaction with other people, and are emotionally involved in learning processes.
In this study, the engagement framework developed by Dixson (2010) and adapted
to the cultural context of Turkey by Polat, Hopcan, and Kamali-Arslantas (2022) was
used. This framework includes students’ active participation in online learning pro-
cesses, their feelings of learning, their relationships in terms of content, performance,
and emotion.

It was thought that with the use of chatbots in education, a system that responds
to learners at any time will support engagement and contribute positively to learn-
ing performance. Chatbots that respond appropriately to user input can foster emo-
tions and active participation in learning environments. In this context, the following
hypothesis was proposed:

H7: The frequency of using chatbot guidance has a positive effect on engagement.

H8: Chatbot usage satisfaction has a positive effect on learner engagement.

2.5 Chatbot design for design education and conversational agent-based
guidance

Chatbots provide feedback that replicates natural speaking style to execute instruc-
tions based on specific inputs. According to Adamopoulou & Moussiades (2020),
chatbots contain elements that will support communication and interaction in terms
of information and guidance during the design and development process. Educational
chatbots are designed for clear learning goals and can provide opportunities to help
achieve those goals. Learning areas and learning objectives are important for the
educational design of the chatbot. For example, Huang et al., (2021) emphasized that
chatbots can be important in reducing students’ engagement and speaking anxiety in
language education, and these factors will change the design. It can guide learners in
reviewing content. The chatbot can actively remind users every day to review learn-
ing content, including tips, additional information, referrals to lesson videos, and
lesson resources to be reminded of what was learned.

On the other hand, scripts can be written in the educational design of chatbots,
as well as pre-set flows, commands, and dialog procedures can be used on various
platforms (chatter, Flow XO). Through this defined flow, information inquiry and
guidance services can be provided. Integration of these streams with communication
platforms such as Facebook Messenger, WhatsApp, Telegram, and Slack can enable
their widespread and always use. The chatbot built into communication platforms
supports their widespread use as educational, as it does not require downloading
additional applications. In this study, the flows were made in Flow XO and the inte-
gration of the created bot was made on the Slack communication platform. A guid-
ance framework was created using a customized knowledge base for digital visual
design. The chatbot provides the student with the most appropriate guidance/answer
for the entered word/input at any time.

@ Springer



Education and Information Technologies (2023) 28:471-488 475

3 Method

3.1 Research Model

The model put forward in this study was presented in Fig. 1.
3.2 Participants and Procedure

The participants of the study are 86 university students studying at a state university
in Turkey. 61.6% of the participants have no experience in visual design. 16.3% of
the participants of the study were female and 83.7% were male.

Within the scope of this study, it was aimed to develop a chatbot to be used in and
after the lesson. For the development of the chatbot, first, the topics of information
guidance on visual design were determined. These titles are the definition and scope
of visual design, visual design principles, explanations of visual design principles,
visual communication, aesthetics, and digital visual production techniques. The clues
were created in these titles. Then a flow was created for the chatbot design. In this
flow chart, planning was made for which clue will be presented in the question con-
taining which keywords. Chatbot design is in the “Keyword Recognition-Based” cat-
egory, one of the design categories by Smutny & Schreiberova (2020). Therefore, the
condition “containing the relevant word” was used in the query that the chatbot will
make and the answer it will produce. For student questions that do not contain any of
the words in the definition, the chatbot directs the students to the web page where the
contents of the course were presented.

After the chatbot content design, these definitions were placed in the chatbot. First
of all, a free environment was chosen for this. The Flow XO environment was chosen
for its simple interface, easy-to-use possibilities, and integration with many platforms
(https://flowxo.com). Flow XO is a tool that allows you to quickly and simply create
Al chatbot solutions that help communicate and increase engagement across a wide
variety of sites, apps, and social media platforms. For the definitions created for the
chatbot, an account was first created in Flow XO (See Fig. 2). Since the account
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Fig. 1 The Research model
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Fig.2 Some of the Chatbot Design -Screenshots

was a free trial version for 15 days, a different account was opened at the end of 15
days and the flow was created again. Slack was chosen as the messaging platform.
The created chatbot was integrated into the Slack messaging platform. All students
participating in the study have a slack account and actively use this environment. The
reason for choosing Slack was that all students use this environment in their course
activities. A name was determined for the bot and Slack API and Workspace were
created for the application. Flow XO connection was established with Slack and chat-
bot students were made available in Slack. The implementation process took a total
of 4 weeks. First of all, chatbots and their functions were explained to the students to
be applied. Each student managed their learning process. Students performed digital
visual design tasks during the process.

When the chatbot was opened, the “Opening Message” appears. This message
contains information about how to use the robot and its content. Visual design guid-
ance was the subject of chatbot training. If the students do not find the information
guidance provided with the chatbot sufficient, they are directed to the youtube lesson
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videos for detailed information. Looking at the chatbot analytics, it was seen that the
students mostly asked one- and two-word questions to the chatbot during the imple-
mentation process. The chatbot was mostly used to learn visual design principles
and hexadecimal color codes. After the learning process, data collection tools were
applied to the students.

3.3 Data Collection and Analysis

In the study, data were collected with four scales. The first scale was the satisfac-
tion scale developed by Kolburan-Geger and Deveci-Topal (2015). This scale was
intended to measure satisfaction levels for e-courses. The scale has 34 items and 5
factors: (a) course content and teaching process, (b) used materials and communica-
tion tools, (¢) attitudes towards e-learning, (d) media design, and (e) teacher-student
interaction. The scale is 5-point Likert type. The validity and reliability findings cal-
culated for the factors in the scale were presented in Sect. 4.

The second measurement tool is the Learner Autonomy Scale, which was devel-
oped by Macaskill and Taylor (2010) and adapted into Turkish by Alkan & Arslan
(2019). The scale has a 5-point Likert rating. It consists of 12 items and 2 sub-dimen-
sions. One dimension of the scale was used in this study. Scale items are in a 5-point
Likert structure. The validity and reliability findings calculated for the factors in the
scale were presented in Sect. 4.

The third measurement tool was developed by Dixson (2010) and Polat et al.
(2021) is an online engagement scale adapted into Turkish. There are four factors in
the scale: (a) skills, (b) emotional, (c¢) participation, (d) performance. The scale is in
5-point Likert type. The validity and reliability findings calculated for the factors in
the scale were presented in Sect. 4.

The fourth measurement tool is the self-efficacy scale for visual design applica-
tions. This tool was created by the researcher using the visual designs rating rubrics
developed by Kili¢ (2020). The created form was submitted to the opinion of 4
experts. The validity and reliability findings calculated for the factors in the scale
were presented in Sect. 4. In the analysis of the data, the variance-based structural
equation model was carried out with the partial least square method. The data were
analyzed in the Smart PLS 3.0 program.

4 Findings
4.1 Measurement model

The measurement model of the structural model established in the research was eval-
uated with convergent and discriminant validity. Factor loadings, average variance
values, and reliability values were evaluated for convergent validity. Items with fac-
tor loadings below 0.50 were excluded from the model. The factor loadings of the
indicators of the structures vary between 0.50 and 1.00, and all are above 0.50 (see
Appendix Table A). Heterotrait-monotrait ratio of correlations (HTMT) values were
used for discriminant validity and it was recommended that these values be below
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0.90 (Hair et al., 2017). Variance inflation factor (VIF) values of the items were also
examined, and all values were below the recommended threshold value of 10 (Hair et
al., 1995). According to Hair et al. (1995), VIF values above 10 indicate a multicol-
linearity problem. As a result, Cronbach’s alpha, composite reliability, and Average
variance extracted (AVE) values in the measurement model were found to be within
the recommended ranges in the literature (see Appendix Table B). Sufficient evi-
dence was obtained regarding the validity and reliability of the measurement model.
HTMT values for discriminant validity were examined and the findings are presented
in Appendix Table C. It can be said that all HTMT values are below 0.90 and provide
sufficient evidence for discriminant validity.

4.2 Structural model

In this section, findings related to the structural model were given. When the struc-
tural model proposed in this study was tested, it was determined that it explained
58.6% of the variance in the visual design self-efficacy dimension. The coefficients
between the structures were presented in Table 1; Fig. 3.

Figure 3 shows the results of hypothesis testing. Details on hypothesis testing were
presented in Table 1. Hypothesis 1 argues that there will be a relationship between the
frequency of using chatbot guidance and visual design self-efficacy. H1 hypothesis
was not supported (p>0.05). Hypothesis 2 argues that a relationship will be observed
between chatbot usage satisfaction and visual design self-efficacy. The H2 hypothesis
was supported (p<0.05). This indicates that students with higher chatbot usage sat-
isfaction have higher visual design self-efficacy. Hypothesis 3 argues that a relation-
ship will be observed between the frequency of using chatbot guidance and course
satisfaction. There are 5 sub-hypotheses under this hypothesis. H3a, H3b, H3c, H3d,
and H3e hypotheses were not supported (p>0.05). Hypothesis 4 argues that a rela-
tionship will be observed between chatbot usage satisfaction and course satisfaction.
There are 5 sub-hypotheses under this hypothesis. While hypotheses H4a, H4c, H4e
were supported (p<0.05), H4b, H4d, and hypotheses were not supported (p>0.05).
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Table 1 Hypothesis test results

Relationships Path T Statistics P Values Accept/
coefficient Reject

H1 Frequency of using chatbot guidance ->  0.069 0.513 0.608 Reject
Visual design self-efficacy

H2 Chatbot usage satisfaction -> Visual 0.398 3.597 0.000 Accept
design self-efficacy

H3a Frequency of using chatbot guidance -> -0.156 1.052 0.293 Reject
Course content and teaching process

H3b  Frequency of using chatbot guidance -> -0.100 0.545 0.586 Reject
Attitudes towards e-learning

H3c Frequency of using chatbot guidance -> -0.025 0.169 0.865 Reject
Media design

H3d Frequency of using chatbot guidance ->  0.003 0.017 0.987 Reject
Teacher-student interaction

H3e Frequency of using chatbot guidance -> -0.025 0.176 0.861 Reject
Used materials and communication tools

H4a Chatbot usage satisfaction -> Course 0.427 3.317 0.001 Accept
content and teaching process

H4b Chatbot usage satisfaction -> Attitudes 0.244 1.519 0.129 Reject
towards e-learning

H4c Chatbot usage satisfaction -> Media 0.463 3.520 0.000 Accept
design

H4d Chatbot usage satisfaction -> Teacher- 0.221 1.309 0.191 Reject
student interaction

H4e Chatbot usage satisfaction -> Used 0.403 3.170 0.002 Accept
materials and communication tools

H5 Frequency of using chatbot guidance ->  0.073 0.452 0.651 Reject
Learner autonomy

H6 Chatbot usage satisfaction -> Learner 0.270 1.753 0.080 Reject
autonomy

H7a Frequency of using chatbot guidance ->  0.223 1.369 0.171 Reject
Engagement-emotional

H7b Frequency of using chatbot guidance -> -0.044 0.286 0.775 Reject
Engagement-participation

H7c Frequency of using chatbot guidance ->  0.075 0.496 0.620 Reject
Engagement-performance

H7d Frequency of using chatbot guidance ->  0.077 0.509 0.611 Reject
Engagement-skills

H8a Chatbot usage satisfaction -> 0.311 2.183 0.029 Accept
Engagement-emotional

H8b Chatbot usage satisfaction -> 0.437 3.455 0.001 Accept
Engagement-participation

H8c Chatbot usage satisfaction -> 0.289 2.100 0.036 Accept
Engagement-performance

H8d  Chatbot usage satisfaction -> 0.382 3.432 0.001 Accept

Engagement-skills

Hypothesis 5 argues that there will be a relationship between the frequency of using
chatbot guidance and learner autonomy. H5 hypothesis was not supported (p>0.05).
Hypothesis 6 suggested that a significant relationship will be observed between
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chatbot usage satisfaction and learner autonomy. H6 hypothesis was not supported
(p>0.05). Hypothesis 7 argues that a relationship will be observed between the fre-
quency of using chatbot guidance and engagement. There are 4 sub-hypotheses under
this hypothesis. Hypotheses H7a, H7b, H7¢, and H7d were not supported (p>0.05).
Hypothesis 8 argues that a relationship will be observed between chatbot usage sat-
isfaction and engagement. There are 4 sub-hypotheses under this hypothesis. H8a,
H8b, H&c¢, and H8d hypotheses were supported (p<0.05). This indicates that students
with higher chatbot usage satisfaction have more course engagement.

5 Discussion

The purpose of this study was to examine the effect of chatbots on visual design
self-efficacy, engagement, satisfaction, and learner autonomy in the context of digital
visual design education. Research findings and discussions were presented below.

The H1 hypothesis, which argues that a relationship will be observed between the
frequency of using chatbot guidance and visual design self-efficacy, was not sup-
ported. On the other hand, H2 argues that a relationship will be observed between
chatbot usage satisfaction and visual design self-efficacy, and the H2 hypothesis was
supported. This result indicates that students with high chatbot usage satisfaction
have higher visual design self-efficacy. Visual design is used in many different fields,
related to many factors based on individual backgrounds, such as digital competen-
cies, aesthetics, originality, creativity as a subject, and application area (Uzunboylu
& Oz, 2016). In this context, a direct study that overlaps or contradicts this finding
has not been found in the literature. However, in the study conducted by Yuan and
Peng (2021), which is similar in terms of procedural information presentation, it is
recommended to place an educational or practical video on the chatbot to improve
learning performance and increase students’ interest in learning. In this context, it can
be said that the frequency of use of only chatbot-based cognitive guidance will not be
meaningful on its own, ensuring the satisfaction of use and the content presentation
formats accessed are also important.

Hypothesis 3 argues that a relationship will be observed between the frequency
of using chatbot guidance and course satisfaction, and hypothesis H3 was not sup-
ported. On the other hand, H4 argues that a relationship will be observed between
chatbot usage satisfaction and course satisfaction. Under this hypothesis, H4a, H4c,
H4e hypotheses were supported, while H4b, H4d and were not. Nguyen et al., (2021)
emphasized the relationship between perceived competence and satisfaction in the
use of chatbots. In this context and within the framework of research findings, it
will not be sufficient and meaningful to follow the frequency of use in chatbot use to
increase satisfaction with learning environments. However, ensuring user satisfac-
tion with the system will play an important role in increasing the overall satisfac-
tion of the course. Indeed, chatbot usage satisfaction was positively related to course
content and learning process, course design, course materials, and communication
satisfaction.
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HS5 and H6 hypotheses, which argue that a relationship will be observed between
frequency of using chatbot guidance and chatbot usage satisfaction and learner
autonomy, were not supported. However, Chatbots are suggested as an attempt to
provide an alternative autonomous learning environment in the literature, and it
is stated that they can provide a flexible decision-making environment for learner
autonomy (e.g. Haristiani & Rifai 2021). In this context, the results of the research do
not coincide with some results in the literature. The reason for this may be user fac-
tors such as privacy concerns about chatbots, unfamiliarity with chatbots mentioned
by Han and Lee (2022). These situations can negatively affect learners in autonomous
decision-making.

H7 argues that a relationship will be observed between the frequency of using chat-
bot guidance and engagement, while H8 argues that a relationship will be observed
between chatbot usage satisfaction and engagement. The H7 hypothesis was not sup-
ported, while the H8 hypothesis was supported. This finding shows that chatbot usage
satisfaction has a positive effect on students’ course engagement. In their educational
chatbots review study, Smutny & Schreiberova (2020) stated that the main features of
chatbots are that they are a tool that can be used to support interaction and determine
the goals, strategies, and results of learning and education. In this context, it is not
surprising that chatbot usage satisfaction positively affects students’ course engage-
ment in terms of emotion, performance, participation, and abilities.

6 Limitations and future research directions

One of the main limitations of this study has to do with the number of participants.
Visual design training was given and data were collected from 86 students at the end
of this training. Validation of the proposed research model with a wider audience can
be done in future studies. On the other hand, it was seen that the use of chatbots is fre-
quently applied especially in language education. This study constitutes an example
of'its use in visual design education. In future studies, chatbot technology can be used
in different learning areas by supporting it with learning pedagogy and andragogy. In
this way, the relevant literature can be enriched.

Another limitation of the study was related to the demographic characteristics of
the participants. The majority of the participants are male. This may have affected
the research results due to gender-related different technology usage intentions and
habits. The Chatbot was designed only for five topics of visual design in this study.
Broader subject frameworks such as visual design programs applications, print and
publishing processes, advanced digital design, and web programming procedures can
be realized with chatbot-based teaching.

Another limitation of the study was the self-report data collection, not based on
real chatbot usage analytics. On the other hand, it was stated in the literature that
participants’ attitudes towards chatbots changed in terms of perceiving chatbots as
human, non-human, or something in between (e.g. Han & Lee, 2022). In this context,
based on real user data and learning analytics, perceptions of chatbots as Conversa-
tional agents can be clustered and the differentiation of the results according to the
determined profiles can be examined. On the other hand, no study was done on the
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usability of the chatbot designed in this study. Before the use of chatbots in education,
usability tests can be developed, and a design framework can be developed according
to the intended use of the chatbot.

7 Conclusions

Conversational agent-based guidance was given to students through chatbot technol-
ogy. Thus, with cognitive guidance, the time for students to receive feedback and
access information was shortened, allowing them to devote more time to learning
practices. In this context, the results of the study showed that the frequency of use of
the cognitive guidance presented with the chatbot did not positively affect any of the
visual design self-efficacy, engagement, satisfaction, and learner autonomy. Interest-
ingly, the frequency of interaction with the chatbot did not positively affect learn-
ing engagement. Similarly, if we assume that the frequency of interaction with the
chatbot is the frequency of receiving cognitive guidance from this environment, the
learning environment satisfaction, visual design self-efficacy, and learning autonomy
of the students who received more cognitive guidance were not positively affected.
These findings paint a complex picture of how the effects of the use of conversational
agent-based systems were reflected in learning processes. On the other hand, satisfac-
tion with this technology positively affects visual design self-efficacy, course content
and learning process, course design, course materials, communication satisfaction,
and engagement. From this point of view, it can improve students’ learning experi-
ences by providing chatbot usage satisfaction.
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8 Appendix

Table A Factor Loading

Construct Items Loading  Construct Items Loading

Satisfaction  Attitudes S1 0.829 Engagement Emotional El 0.898
towards S2 0876 E2 0724
e-learning S3 0.845 E3 0822
S4 0.826 E4 0.651

Course content S5 0.853 ES 0.878
and teaching  S6  0.833 Participation ~ E6  0.816
process S7  0.901 E7 0531
S8 0.893 E8 0.681

S9 0.795 E9 0.673

S10  0.835 E10 0.773

S11 0.831 Performance EIl 0970

Media design ~ S12 0.810 E12  0.782
S13 0.882 Skills E13  0.751

S14  0.878 El14 0832

S15 0.707 E15 0.820

S16  0.869 El6  0.860

S17  0.863 E17 0.854

S18  0.750 E18 0.821

Teacher- S19  0.923 E19  0.790
§tudent _ S20  0.908 Learner Learner Al 0.734
interaction S21  0.823 autonomy autonomy A2 0.834
S22 0.858 A3 0.642

Used materials S23  0.796 A4 0.837
and communi-  §24  0.804 A5 0.502
cationtools  gr5 (819 A6 0.821
S26  0.882 A7 0.750

S27  0.698 Chatbot guid-  Chatbot guid- C1 1.000

ance frequency ance frequency

S28  0.817 Chatbot usage ~ Chatbot usage CS1  0.881

S29  0.829 satisfaction satisfaction CS2  0.891

S30  0.788 CS3  0.890
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Table A Factor Loading
Construct Items Loading  Construct Items Loading

Visual design Visual design =~ V1 0.777
self-efficacy  self-efficacy V2 0.712

V3 0.861

V4  0.849

V5 0.866

V6 0814

\% 0.872

A% 0.859

V9 0.851

V10 0.795

VIl  0.822

V12  0.783

V13 0.671

V14  0.698

V15 0.813

V16  0.746

V17 0.658

V18 0.771

V19 0.716
Table B Construct Reliability and Validity in the measurement model

Cronbach’s rho A Composite Average
Alpha Reliability Variance
Extracted
(AVE)

Attitudes towards e-learning 0.866 0.869 0.908 0.713
Frequency of using chatbot guidance 1.000 1.000 1.000 1.000
Chatbot satisfaction 0.865 0.868 0.917 0.787
Course content and teaching process 0.936 0.948 0.948 0.722
Media design 0.921 0.924 0.937 0.681
Teacher-student interaction 0.904 0.955 0.931 0.773
Used materials and communication tools 0.923 0.933 0.936 0.649
Learner autonomy 0.861 0.864 0.895 0.551
Visual design self-efficacy 0.966 0.972 0.969 0.622
Engagement-emotional 0.857 0.888 0.898 0.640
Engagement-participation 0.738 0.776 0.826 0.500
Engagement-performance 0.754 1.260 0.873 0.776
Engagement-skills 0918 0.923 0.934 0.671
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Table C HTMT Results

1. At-
titudes
to-
wards
e-
learn-
ing

2. 3. 4. 5. 6.
Chat- Chat- Course En-  En-

bot bot con-  gage- gage-
guid- satis- tent ment- ment-

ance fac- and emo- par-
fre- tion teach- tional tic-

quen- ing ipa-
cy process tion

7.

En-
gage-
ment-
per-
for-
mance

8.
En-
gage-
ment-
skills

9.
Learn-
er
auton-
omy

10.
Media
design

11. 12.
Teach- Used
er-stu- ma-
dent teri-
inter-  als
action and
com-
mu-
nica-
tion
tools

1. At-
titudes
to-
wards
e-
learn-
ing

2.
Chat-
bot
guid-
ance
fre-
quen-
cy

3.
Chat-
bot
satis-
faction
4.
Course
con-
tent
and
teach-
ing
process
5.

En-
gage-
ment-
emo-
tional
6.

En-
gage-
ment-
partic-
ipation

0.072

0.218

0.738

0.543

0.615

0.557

0.084 0.373

0.401 0.488 0.730

0.218 0.504 0.891 0.900
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Table C HTMT Results

LAt 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12.
titudes Chat- Chat- Course En- En-  En- En- Learn- Media Teach- Used
to- bot  bot  con- gage- gage- gage- gage- er design er-stu- ma-
wards guid- satis- tent ment- ment- ment- ment- auton- dent  teri-
e- ance fac- and emo- par-  per- skills omy inter- als
learn- fre- tion teach- tional tic- for- action and
ing quen- ing ipa-  mance com-
cy process tion mu-
nica-
tion
tools

7. 0.447  0.227 0.350 0.362 0.641 0.787

8. 0.417 0.282 0462 0.565 0.870 0.745 0.487

gage-
ment-

skills

9. 0.649 0.210 0.312 0.805 0.786 0.900 0.616 0.640

Learn-

er

auton-

omy

10. 0.752  0.219 0.496 0.900 0.833 0.900 0.461 0.690 0.849
Media

design

11. 0.639 0.117 0.236 0.830 0.748 0.812 0.412 0.557 0.758 0.834
Teach-

er-stu-

dent

inter-

action

12. 0.665 0.193 0.422 0.820 0.729 0.878 0.477 0.601 0.848 0.879 0.778
Used

mate-

rials

and

com-

muni-

cation

tools

13. 0.464 0.265 0.450 0.448 0.529 0.547 0.628 0.423 0.649 0.601 0.422 0.534
Visual

design

self-ef-

ficacy
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