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Abstract

In recent years, chatbots have become crucial, particularly for assisting students with real-
time registration information. This research focused on 1) synthesizing registry works related
to information provided for students, 2) designing chatbots and conversation structures in the
form of interactive conversations between students and robots for answering questions and
providing information tailored to their needs, and 3) examining and evaluating the use of
chatbots in providing information services to students, while analyzing the accuracy and
suitability of the developed chatbot. This study, based on research and development, utilized a
sample consisting of 16 staff directly involved in the provision of registration information to
students and 255 undergraduate students from Sukhothai Thammathirat Open University, with
respondents being selected through a simple random sampling technique. The synthesis of the
research results revealed the following findings: 1) A qualitative study revealed that the
registration information related to students, called STOU Journey, consisted of 10 issues, and
was required for the whole learning period. 2) The result of the design and development of the
chatbot revealed that the developer chatbot could be used on both the website and the LINE
application. It was also found that the chatbot could answer most questions correctly and
completely. The chatbot responded quickly and was easy to use. The chatbot used language
that was easy to understand and natural, while 3) satisfactory evaluation results from 255
undergraduate students showed that overall, students who had used the completed version of
the chatbot were satisfied with the use of the chatbot at a high level (Mean = 4.19, SD = 0.98)
while they also felt that the chatbot was easy to use (Mean = 4.33, SD = 0.95) and the using the
chatbot felt like a natural conversation (Mean = 4.22, SD = 0.99).
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1. INTRODUCTION

Distance education offers flexible, any-
time, anywhere learning tailored to individual
needs and interests, utilizing various re-
sources such as textbooks and video clips.
This approach is well-suited for learners of all
ages and genders in the modern “new nor-
mal.”

As Thailand’s pioneering institution for

open higher education, Sukhothai Tham-
mathirat Open University has modernized its
extensive distance learning programs to align
with contemporary, technology driven educa-
tional paradigms (Nicol et al., 2018). The
university employs an integrated communica-
tion framework, encompassing traditional
media outlets like television and advertising
and digital platforms like YouTube and social
media. This multifaceted communication
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strategy is designed to provide students with
pertinent information about academic ser-
vices and administrative procedures, thereby
facilitating their scholarly research and aca-
demic pursuits.

To ensure that students can efficiently
plan and monitor their educational journey,
the university disseminates crucial infor-
mation covering various topics, from teaching
methodologies and learning services to
detailed registration protocols. This compre-
hensive dissemination includes various regu-
lations, guidelines, and announcements, that
span the entire academic cycle, from initial
enrollment and study plan formulation to
examinations and, ultimately, graduation.

Registry and measurement data indicate
a high daily volume of student inquiries about
registration, study plan alterations, and exam

format choices. These trends are corroborated
by statistics from Facebook inquiries, as
documented by the Urai and the Paitoon page
on Facebook for the 2018-2020 registration
periods, as shown in Table 1.

Statistical data from the Office of
Registrar and Evaluation indicates an increas-
ing demand for accurate information among
students. Despite the proliferation of com-
munication channels, students need help
navigating information in alignment with
prior research findings. Studies underscore
that distance and open university students
perceive learning materials, online systems,
and institutional resources, as user-unfriendly
and challenging to access (Budiman, 2018;
Paepe et al., 2018).

Students frequently turn to Urai and
Paitoon’s Facebook channel for direct and

Table 1 The Statistical Usage of Online Platforms for Disseminating Registration Information.

Statistics from Online
Inquiries Via the Urai

Statistics from Online
Inquiries Via The Paitoon

Topic Page on Facebook Page on Facebook
2018 2019 2020 2018 2019 2020
1. Enrollment 308 280 30 1,392 1,488 657
2. Major reassignment 52 37 2 246 352 73
3. Re-examination 945 986 63 3,258 3,794 2,207
4. Course withdrawal 17 37 7 686 612 139
5. Educational material 274 170 21 1,571 1,183 316
6. Leave of absence 95 120 8 609 656 310
7. Change of address, test center relocation 117 124 26 646 938 370
8. Re-enrollment 1 5 0 111 82 53
9. Change or title, name, or surname 10 2 0 73 77 15
10. Making a student ID card 53 23 0 386 278 67
11. Credit transfer / course equivalency 58 29 4 489 512 149
12. Applying for graduation 27 54 5 354 398 98
13. Certificate 143 87 11 973 1,241 243
14. Exam results 288 223 18 693 1,392 2,126
15. Attending training 49 43 5 1,427 627 142
16. g;i:}cli:rrllttilszlltizflrlﬁcatlon or document 0 0 0 67 51 0
17. ﬁ;irrlr;:éltsigi‘;we matters or financial 44 0 0 459 913 1361
Total 2,481 2,220 403 13,440 14,594 8,326

Source: Information Department, Office of Registration and Evaluation, STOU. (2020)
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personalized inquiries, with staff responses
typically taking 10-15 minutes. However, the
limited availability of staff and constrained
official working hours can hinder the timely
delivery of information. Outside these hours,
students must rely on the university’s website
or phone service for immediate assistance.

The implementation of chatbots holds the
potential to address the limitations of in-
person query resolution, offering a swifter and
more efficient student service. Chatbots pre-
sent cost-effective and scalable solutions to
meet both individual and group informational
needs, aligning with the trends in enhancing
service efficiency (Bii, 2013; Rahman et al.,
2017; Fryer et al., 2019; Khanthavit &
Khanthavit, 2023).

This research aims to utilize registry data
to assess student needs and guide the design
of chatbots for improved information ser-
vices. By evaluating the accuracy and suit-
ability of the chatbots, this study seeks to
enhance both student planning processes and
the university’s technological capabilities for
registration information.

2. LITERATURE REVIEW
2.1 The Concept of Distance Learning

Three core terms in distance learning are
prevalent: Distance Education, Distance
Teaching, and Distance Learning. While they
often appear interchangeably, they carry nu-
anced differences:

1) Distance Education: This refers to an
organized learning environment where teach-
ers and students are not co-located (Srisaan,
1986; Sangsri, 2017; Bond, 2021; Putri &
Sari, 2021). This educational modality lever-
ages various media for instruction and empha-
sizes pedagogical interactions (Whalen,
2020).

2) Distance Teaching: This concept em-
phasizes flexibility in both timing and loca-
tion, catering to learners’ convenience and
readiness (Moorhouse & Wong, 2022;
Srisaan, 1986; Putri & Sari, 2021). It opens
the door to many teaching methods, regard-
less of the learners’ geographical locations

(Sangsri, 2017; Bond, 2021).

3) Distance Learning: This learning mo-
dality enables individuals to acquire
knowledge and skills via various media
through mass communication systems
(Whalen, 2020). Unlike traditional settings,
learners are not bound to any classroom or
specific teacher (Sangsri, 2017; Bond, 2021;
Putri & Sari, 2021).

The confluence of distance learning and
academic writing capitalizes on digital plat-
forms to enhance students’ writing abilities.
Within this framework, students can engage
in diverse writing exercises, receive instructor
feedback, and collaborate with peers virtu-
ally, thus underlining the importance of profi-
cient written communication in remote learn-
ing settings.

2.2 The Registration Information Related
to Students

1) University Regulations Sukhothai
Thammathirat Open University Regarding
Undergraduate Education 2004, 2) University
Regulations Sukhothai Thammathirat Open
University on Registration and Study Leave
of Undergraduate Students, 2008, 3) Su-
khothai Thammathirat Open University’s
Regulations on Tuition Fee Tuition fees and
educational material costs Undergraduate
degree 2015, 4) University Regulations Su-
khothai Thammathirat Open University
Thammathirat on Renewal of Status of
Undergraduate Students 2008, 5) Announce-
ment of Sukhothai Thammathirat Open Uni-
versity on maintaining the status of students
enrolled in the last semester, and 6) Sukhothai
Thammathirat Open University Regulations
on Diploma Education, B.E. 2528, Section 2,
Name and Curriculum Structure.

2.3 The Concept of Chatbots

Chatbots are software robots deployed in
messaging applications to answer frequent
questions or provide in-chat services. Current
trends favor chatbot usage due to its cost-
effectiveness compared to traditional methods
(Fryer et al., 2019; Rahman et al., 2017;
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Suksomwat, 2019).

2.3.1 Classification of Chatbots According
to their Intelligence

1) Script Bot / Rules-Based is a chatbot
that can only understand what is programmed.

2) A Smart Bot / Smart Machine is a
chatbot that relies on probabilities as
information to respond to users.

3) Intelligence Bot / General Al is a
chatbot that is created to be able to work
independently. The first two types of com-
manders are not required.

2.3.2 Classification of Chatbots by User
Experience

Phillips (2020) categorizes chatbots ac-
cording to user experience based on the nature
of the question and answer. These can be
divided into three types, ranked in order of
ease of creation as follows:

1) Menu / Button-Based Chatbot is the
chatbot’s response by the system’s creator.
There is a form of questions and answers in
advance. This chatbot cannot respond to
complex questions other than the built-in
options.

2) Keyword Recognition Chatbot is a
chatbot response which allows users to type
conversations into the system. The system’s
creator will define a keyword (Keyword) in
advance. When a conversation with a user is
started, the system will capture keywords and
enter predefined answers.

3) Contextual Chatbots (ML/AL)
respond using Machine Learning and
Artificial Intelligence to recognize and learn
question patterns, improving themselves to
better support future user needs. Dialogue
interactions are similar to those of humans.

2.3.3 Classification of Chatbots by Purpose
of Use

Botnerds (2020) and Hyatt (2020)
classified the types of chatbots according to
the consistent purpose of use of the chatbot,
divided into eight types as follows:

1) Chatbots for trading (Transactional
Chatbot)

2) Chatbots for public relations (Com-
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municative Chatbot)

3) Educational Chatbot

4) Chatbots for building relationships
with others (Social Chatbots)

5) Chatbots for entertainment
Chatbot)

6) Chatbots for administration (Adminis-
trative Chatbot)

7) Diagnostic Chatbot

8) Behavioral Chatbot

(Play

2.4 Designing and Developing Chatbots

In the burgeoning field of conversational
interfaces, the efficacy of chatbots hinges on
multiple factors. For automated systems to
work at their best, it is important to consider
design elements that consider how users
interact with the system and its capabilities.
Research from Suksomwat (2019) and
Chatbot Pack (2020) support establishing
guiding principles for designing effective
chatbots.

1) Establish clear objectives: The pre-
liminary step in conversation design entails a
deep understanding of the chatbot’s primary
function. One must clarify who the target user
is and what objectives they aim to achieve
through interaction with the chatbot. Concur-
rently, an examination of the automated
responder’s interaction style is pivotal. The
objectives should be specified with an
actionable level of granularity to prevent any
ambiguities regarding the chatbot’s intended
functionalities.

2) Adopt a user-centric design approach:
The user experience fundamentally deter-
mines the yardstick of a chatbot’s success or
failure. It is imperative to ensure that chatbots
furnish users with the precise information or
solutions they seek. A lackluster user experi-
ence can prompt immediate disengagement.
Therefore, conversational options should be
structured from the onset to facilitate swift
and direct solutions for the user.

3) Manage user expectations at the
outset: Transparent communication regarding
the scope of functionalities of the chatbot can
mitigate unwarranted user expectations.
Providing an initial appraisal to the user about
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what the chatbot can or cannot do, aids in
setting realistic expectations.

4) Tailor the system’s personality to
match user demographics: A user is more
likely to engage effectively with a chatbot
whose language and tone mirror human
interaction. The choice of language should be
contextually appropriate and relatable, en-
hancing the conversational experience to
approximate human interaction.

5) Prioritize brevity in user-bot commu-
nication: Users generally disfavor verbose or
lengthy conversational threads. The design
should focus on delivering succinct yet
comprehensive responses that directly ad-
dress the issue at hand.

6) Optimize response formats: User
discomfort often arises from the necessity to
type extensive text. Multiple response for-
mats, ranging from visual cues to multiple-
choice options, should be implemented to
alleviate this.

7) Ensure consistency and memory in
conversational flow: Users expect continuity
in conversation, negating the need to re-enter
previously discussed information. The system
should be capable of retaining context
throughout the user session.

8) Graceful handling of unanticipated
responses: A well-engineered chatbot is
susceptible to errors and unexpected user
queries. Robust systems incorporate con-
tingency plans, such as verification steps or
‘emergency exit’ options, to safeguard against
conversational derailments.

9) Facilitate human intervention when
necessary: There may be instances where a
chatbot falls short of handling intricate user
queries. A seamless transition to human
operators should be available, given that
many users often prefer human interaction
over automated responses.

10) Conclude interactions effectively:
Conversations should have a clearly defined
endpoint to prevent user fatigue. The closing
should give users the sense that they have
engaged in a productive interaction,
resembling the fulfillment experienced in
human dialogues.

Judiciously adhering to these principles

can significantly enhance the efficacy and
user satisfaction associated with chatbot inter-
actions.

2.5 User Interface and User Experience in
Al-Driven Chatbot Development

As chatbots become increasingly inte-
grated into various domains, including
healthcare, consumer services, and education
(Kuhail et al., 2022), attention to their design
and usability becomes imperative. The User
Interface (UI) and User Experience (UX) play
critical roles in this context and are deeply
interconnected. The Ul encompasses the
hardware and software components that fa-
cilitate human-computer interaction (Nguyen,
& Sidorova, 2018). It sets the stage for the
UX, which is a more holistic term involving
users’ emotions, beliefs, and overall satisfac-
tion with the system (ISO, 2019; Hassenzahl,
2018; Liao, Geyer, Muller & Khazaen, 2020).

Natural Language Processing (NLP), a
branch of Al, enhances both the UI and UX
by enabling more intuitive and human-like
interactions. While traditional usability heu-
ristics offer some guidance for UI design, they
often fall short in the realm of conversational
interfaces (Sugisaki & Bleiker, 2020). For
these interfaces, specialized heuristics and
metrics have been proposed to evaluate their
effectiveness and usability (Felstad & Skjuve,
2019).

In customer service applications, UX is
often evaluated based on pragmatic factors
such as effectiveness and efficiency
(Brandtzaeg & Folstad, 2017; van der Goot et
al., 2020). However, hedonic factors, such as
emotional engagement facilitated by anthro-
pomorphic design cues, also contribute to a
well-rounded user experience (Adam et al.,
2021).

In summary, the successful development
of Al-driven chatbots hinges on a well-de-
signed UI that effectively supports a positive
UX. Al technologies, particularly NLP, offer
exciting opportunities for advancing UI/UX
design in chatbots, promoting user satisfac-
tion, and broadening their applications across
various sectors.
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3. CONCEPTUAL FRAMEWORK

In the present study, the research
methodology leverages the frameworks
Botnerds (2020) and Clark (2020) proposed to
categorize chatbots based on their underlying
robotic intelligence. Specifically, a rules-
based chatbot, termed “Script Bot” is being
developed, which functions through a
predefined question-and-answer schema. This
chatbot is intended to assist students by
providing them with prompt and accurate
responses to queries related to registration.

The foundational framework for this
research was constructed by synthesizing
registration documents and collating data
from the administrative staff responsible for
disseminating essential information to the
student body. Following this, the research
team will design and develop chatbots,
tailoring the user interface to student-friendly
platforms such as Facebook or the application
LINE. Before its official student-use release,
the system will undergo rigorous testing to
evaluate its operational efficacy. Further-
more, an assessment will be conducted to
ascertain the wvalidity of the chatbot
implementation within the context of the
established conceptual framework, as deline-
ated in Figure 1.

4. RESEARCH METHODOLOGY

This study adopted a research and
development (R&D) approach encompassing
three main objectives: 1) synthesizing essen-

tial registry information for students, 2) de-
veloping chatbots and interactive conversa-
tion structures, and 3) evaluating the chatbots
for accuracy and suitability.

Population

Two distinct groups were examined:
Registration and Assessment Office staff
from eight centers/divisions and students
from Sukhothai Thammathirat Open Univer-
sity who engaged with the chatbot. Staff
participants were purposively selected,
whereas student participants (n=255) were
chosen through simple random sampling.

The research method was divided into 3
phases. Each phase is detailed as follows.

Phase 1: Registry Information Synthesis

In this foundational phase, exhaustive
efforts were devoted to meticulously collect-
ing, analyzing, and synthesizing an array of
administrative documents. These included,
but were not limited to, university regulations,
official announcements, and nuanced regis-
tration policies. Interviews and focus group
discussions with 16 key staff personnel
enriched the data corpus, ensuring a multifac-
eted perspective.

Phase 2: Chatbot Design and Iterative
Development

Building upon the robust foundation of
Phase 1, this phase ventures into the intricate
chatbot design process. The chatbot was engi-
neered to be accessible via the university’s

Student Academic Administration

Staff Expertise

Archived Student Registration

A4

User Interface Chatbot

Chatbot Effectiveness

Figure 1 Conceptual Framework
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official website and the application LINE.
The chatbot underwent three successive cy-
cles of iterative development. Expert feed-
back was continually integrated, sourced
initially from professionals in software engi-
neering and system testing in Round 1,
followed by insights from selected staff mem-
bers in Round 2, concluding with empirical
observations from a random sample of 50
students in Round 3.

Phase 3: Chatbot Evaluation

The final phase evaluated the chatbot’s
accuracy, information completeness, and usa-
bility. Evaluation criteria included the speed
of obtaining answers and the chatbot’s lin-
guistic attributes. The methodology ensured a
comprehensive, user-centric approach to
chatbot development and assessment, en-
hancing its potential as a vital tool for student
information services.

Data Collection and Analysis

Data sources included university regula-
tions, focus group discussions, interviews,
and user experience metrics. Chatbot evalua-
tion metrics were deployed to gauge both in-
formation accuracy and user experience.

5. RESULTS

5.1 Synthesis of Registry Operations
Pertinent to Student Information

The comprehensive analysis of institu-
tional documents, in-depth interviews, and
focus group discussions with personnel from
the Registrar and Assessment Office yielded
a nuanced understanding of the student regis-
tration process at Sukhothai Thammathirat
Open University. The research identifies a
continuum of ten pivotal stages in a student’s
academic life cycle, collectively termed the
“STOU Journey” for the context of this study.

1) Enrollment: Prospective students
seek information regarding the array of study
plans, pedagogical approaches, and evalua-
tion metrics.

2) Course Registration: Students opt

for an educational plan aligned with their

learning styles and time management
capabilities.
3) Course Adjustment: Information

about adding or withdrawing from courses fa-
cilitates students in streamlining their aca-
demic progression.

4) Educational Materials: Students
gain access to teaching materials requisite for
their academic success post-registration.

5) Personal Information Updates:
Provisions for updating student profiles exist
to ensure accurate record-keeping.

6) Media Instruction: Multiple media
channels are deployed to augment the dis-
tance learning experience.

7) Examination Scheduling: Students
adhere to university-mandated timelines for
various modes of examination.

8) Skill Enhancement: Supplemental
training activities are offered to aid students
with academic difficulties.

9) Assessment and Evaluation: Perfor-
mance metrics are synthesized from various
activities and examinations.

10) Graduation: Final guidelines and
document requisition processes for gradua-
tion are communicated to students nearing
course completion.

5.2 Chatbot
Development

Design and Iterative

The chatbot, a Rules-Based or Script Bot,
was formulated according to the conceptual
frameworks proposed by Botnerds (2020) and
Clark (2020). The iterative development pro-
cess was conducted in three distinct rounds:

5.2.1 Round 1

e Design and Architecture: The initial
design enabled free-text input for student que-
ries about undergraduate registration.

e Technical Implementation: Utilizing
Google’s Dialogflow, the bot was equipped
with ten categories corresponding to the
STOU Journey.

e Preliminary Testing: Error rates of 4-
12% were observed as detailed in Table 2.
o Expert Feedback: IT experts recom-
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mended involving stakeholders for refining
intents.

5.2.2 Round 2

e Interface and Usability: Additional
user satisfaction metrics were incorporated.

e Implementation: Enhanced for both
desktop and mobile interfaces.

e Usability Challenges: Mobile users
reported interface difficulties, specifically the
keyboard obscuring the text input.

« Staff Feedback: Excessive detail in bot
responses were noted as an area for
improvement.

5.2.3 Round 3

e Design Modifications: The bot was
integrated with the LINE application for a
better mobile experience.

e Expanded Database: Additional
intents and responses were incorporated.

e User Testing: Positive feedback on the
accuracy and user experience was received
from undergraduate students.

5.3 Evaluation and User Satisfaction
A comprehensive satisfaction survey in-

volving 255 undergraduate students was
executed to gauge the chatbot’s effectiveness.

Table 2 Chatbot Test Results Round 1

The overall satisfaction was observed to be
high, with a mean score of 4.19 (SD=0.98)
(Table 3). The factors receiving the highest
satisfaction scores included speed of response
(Mean=4.42, SD=0.82), ease of use
(Mean=4.33, SD=0.95), and natural language
processing capabilities (Mean=4.22,
SD=0.99).

By synthesizing this multifaceted data,
this research presents an academically
rigorous evaluation of chatbot utility in
educational settings, emphasizing real-world
applications and implications.

6. DISCUSSION

Discussions of the research results
were divided into two issues: Registration
related to students and the design and
development of chatbots. Details are as
follows:

6.1 Significance and Classification of
Undergraduate Student Registration Pro-
cedures

The registration process serves as a linch-
pin in shaping the academic journey for stu-
dents, who are not merely recipients of this
service but active stakeholders directly en-

Testing Number of Questions

Number of Wrong Answers

Percentage of Error

1 25
2 25
3 25
4 25

2 8
2 8
3 12
1 4

Table 3 Evaluation and User Satisfaction of Chatbots (n=225)

Satisfaction After Using the Chatbot Mean SD Meaning
1. The information received is correct. 4.09 0.97 Satisfied
2. Information received is complete. 3.98 1.01 Neutral
3. Get answers quickly. 4.42 0.82 Satisfied
4. Chatbots are easy to use. 4.33 0.95 Satisfied
5. Chatbots provide precisely the information needed. 4.09 1.07 Satisfied
6. Conversation with chatbots feels natural 4.22 0.99 Satisfied
Total 4.19 0.98 Satisfied
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gaged with its various facets. The registration
workflow is critical not only to students but
also to the educational institutions them-
selves. It operates as a nexus of essential
information, including but not limited to
curriculum structure, study plans, pedagogi-
cal management, examinations, and educa-
tional assessments. Additionally, the process
generates comprehensive student statistics
and data (Chuchuen, 2018; Khasasin et al.,
2022).

Scope and Components of Registration
Work

The responsibilities of a registration
office extend from the inception of a student’s
academic career to its culmination through
graduation or other forms of termination. For
analytical clarity, registration-related tasks
can be classified into ten categories. In a
systematic approach, registration tasks that
are directly relevant to students can be
taxonomically classified into ten principal
categories: 1) Initial Application for Studies,
2) Curriculum and Study Plan Selection, 3)
Course Enrollment and Withdrawal, 4)
Dissemination of Academic Resources, 5)
Management of Student Information, 6)
Provision of Instructional Materials, 7) Exam-
ination Procedures, 8) Training Activities, 9)
Grading and Academic Evaluation, and 10)
Graduation Preparations.

Given the multifaceted nature of these
tasks and the burgeoning student population,
the complexity of registration workflows is
escalating annually (Sangchueapho et al.,
2021)

Imperatives for Technological Interven-
tion

Universities must prioritize creating an
environment conducive to smooth registration
workflows, given their direct impact on the
student experience. Despite the availability of
various channels, including university web-
sites, social media platforms, and dedicated
applications for disseminating information, a

gap remains in the real-time resolution of que-
ries. The number of staff designated for this
service often requires improvement due to the
volume of inquiries among the current and po-
tential student body.

Considering these challenges, techno-
logical interventions such as chatbots present
a promising avenue for enhancing the
efficiency and reach of registration services.
Chatbots can be designed to offer automated
Frequently Asked Questions & Answers
(FQASs) services, catering to a broad spectrum
of queries without time constraints. This
mitigates the limitations imposed by staff
availability and aligns with the working hours
mandated for governmental and educational
institutions. Therefore, such technology
serves as a tool for both maximizing resource
utilization and minimizing delays in service
provision.

Integrating automated services like
chatbots into registration workflows may
offer a viable solution for managing increas-
ing complexity and demand, thereby fostering
an improved student experience.

6.2 Chatbot Design and Iterative Develop-
ment

6.2.1 Types of Chatbots

Chatbots have been increasingly de-
ployed across various sectors, including
marketing (Transactional Al), public relations
(Communicative Al), education (Educative
Al), social interaction (Social AlI), entertain-
ment (Play Al), management (Administrative
Al), diagnostics (Diagnostic Al), and
behavioral analytics (Behavioral Al)
(Rosruen & Samanchuen, 2018; Suksomwat;
2019, Hyatt, 2020; Priadko et al., 2020;
Mindajao, 2023). The wide adoption is
attributable to their ease of use and ability to
furnish instant information based on users’
textual or vocal inputs (Thaiware, 2023).

Classification of Chatbots for Information
Services

1. Scripted/Quick Reply Chatbots:
These chatbots offer a menu-driven interface
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where users can select queries based on
predefined keywords.

2. Keyword Recognition Based Chat-
bots: Operating without a menu, these
chatbots analyze textual input based on key-
word recognition to generate responses.

3. Voice-Enabled Chatbots: These
chatbots, like Amazon’s Alexa or Apple’s
Siri, process voice commands to deliver
responses.

4. Hybrid Chatbots: A fusion of menu-
driven and keyword recognition functionali-
ties characterizes these chatbots.

5. Contextual Chatbots: Employing
machine learning and artificial intelligence
algorithms, these chatbots can learn from user
interactions to enhance the quality of their
future responses.

Design Considerations in the Academic
Context

In the study, a Script Bot or Rules-Based
model chatbot was utilized. Its design aimed
to offer users a smooth and uninterrupted
interaction, enabling them to communicate
without any limitations imposed by a fixed
menu. This approach successfully addressed
the problem of navigating through multiple
levels of nested categories to find the relevant
information.

The Script Bot or Rules-Based design
also offers flexibility for real-time updates,
allowing for the accommodation of
continuously emerging queries. Furthermore,
it can evolve through Ilearning phrases
generated from previously unanswerable
queries. Consequently, this continuous
adaptation process yields an ever-expanding
repertoire of “Intents” within the chatbot.
Despite its advantages, one limitation of the
Script Bot or Rules-Based design is that
achieving a comprehensive ‘Intents database
is a perpetual endeavor due to the ceaseless
influx of new queries, informational needs,
and terminologies (Mindajao, 2023).

In summary, the Script Bot or Rules-
Based format is particularly suited for
providing registration information services
within academic institutions. Its design allows
for flexibility, timely updates, and the
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accommodation of an ever-expanding set of
student inquiries, thus aligning with the
dynamic nature of academic registration
processes.

6.2.2 Platform Selection for Chatbot
Development
Utilization of Google’s Dialogflow for Al-
Enabled Conversational Interfaces
Google’s Dialogflow was selected as the
platform for chatbot development, as it
leverages artificial intelligence (AI) in
concert with machine learning techniques
such as Natural Language Processing (NLP).
Dialogflow facilitates decoding user “intents”
and “entities” in a conversational context,
thereby enabling more nuanced and
contextually appropriate responses. This
design decision aligns with prior research
conducted by Suksomwat (2019), which
focused on developing chatbots to encourage
student entrepreneurship via crowdsourcing
and text analysis. It is also congruent with the
work of Sakulwijitsinthu (2022), who
examined  chatbot  development to
automatically answer queries for Master’s
degree students at Sukhothai Thammathirat
Open University, leveraging Google’s
Dialogflow.

Advantages of Dialogflow and Natural
Language Understanding

Dialogflow’s compelling advantage lies
in its natural language understanding
capabilities, which significantly simplifies the
complexities associated with building an NLP
engine from scratch (Qasem, Ghaleb, Mahdi,
Al-Khateeb, & Al Fadda; 2023; Mindajao,
2023). This platform supports the integration
of a conversational User Interface (UI) across
diverse channels, such as mobile applications,
web interfaces, and other digital systems,
thereby accommodating text, visual, and
audio interactions.

Implications for User Experience and
Development Complexity

Given these features, using Google’s
Dialogflow in the present study offers a two-
fold benefit: first, it reduces the
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developmental complexity inherent in
building a natural language processing
engine. Second, it allows for a multiplicity of
user interaction modalities, from text to
audiovisual, thus enhancing the user
experience and expanding the range of
contexts in which the chatbot can operate
effectively.

By leveraging Dialogflow’s robust
capabilities, the current study aims to offer a
versatile and user-friendly chatbot system to
meet diverse informational needs within an
educational context.

6.2.3 Implementation and Management of
Intents in Chatbots
Defining the Role of “Intent” in Intelligent
Conversational Agents

In chatbot development, the term
“intent” acquires a specialized significance,
diverging from its commonplace dictionary
definition of a deliberate plan or aim. In this
context, “intent” encapsulates the user’s
purpose in interacting with the chatbot—
essentially, what the user seeks to understand
or learn about a specific topic or inquiry. Such
intents could manifest in diverse linguistic
forms, such as full-fledged questions,
keywords, or phrases, depending on the
design paradigms followed by the developers.
Methodological Approaches in Chatbot
Design and Development

The research design for developing the
chatbot was anchored in the R&D framework
and involved three iterative rounds. Each
round consisted of four operational stages: 1)
Preliminary drafting and design (planning), 2)
Execution of the planned design and data
incorporation (acting), 3) Pilot testing and
results documentation (observing), and 4)
Reflection on the gathered data and insights
(reflecting).

Variability of User Intents and Challenges in
Management

The creation of numerous intents charac-
terized initial iterations, each correlating to a
distinct user question. For instance:

Intent 1: Inquiries about failed exams

(“How many subjects did I fail?”)

Intent 2: Queries regarding exam success
(“Have I passed all the exams?”’)

Intent 3: Questions about grading (““What
are my grades/scores?”)

Intent 4: Requests for exam results
(“Where can I find my exam scores?”)

While this approach facilitated a granular
level of specificity, it led to operational
difficulties regarding updates and manage-
ment, particularly when changes to linked
information resources were required.

Evolving Insights and Recommendations for
Effective Intent Creation

A more efficient approach emerged after
analyzing the data generated in the second and
third iterative cycles. Instead of creating
multiple intents for varying formulations of a
similar query, it was discovered that the
underlying intent or purpose often remained
consistent, regardless of the lexico-syntactic
variations in how the question was posed.
Consequently, it became apparent that a
single, well-crafted answer could address
multiple variations of the same fundamental
question, thus reducing the number of intents
and simplifying future management tasks.

For example, queries concerning failed
exams, grades, and exam results—despite
their apparent lexical diversity—essentially
share the same intent: the user wants to
understand their academic performance.
Therefore, a unified answer such as, “You can
check your academic performance at the link
[link],” efficiently addresses this clustered
category of intents.

In summary, the development of this
research study yielded crucial insights into the
art of intent creation in chatbots. The salient
takeaway is the necessity to group intents
based on the underlying user objective rather
than specific questions. This strategy facili-
tates more manageable, practical, and
effective chatbot operations by reducing the
number of intents and easing the process of
future updates. Furthermore, it ensures that
the chatbot remains a reliable, up-to-date, and
responsive tool for information dissemina-
tion.
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6.2.4 Evaluation of User Experience in
Chatbot Development
Methodological Framework for Chatbot
Development

In the second phase of this research,
devoted to the design and development of the
chatbot, an R&D approach was employed,
encompassing three iterative cycles. Each of
these cycles consisted of four principal stages:
(1) Preliminary chatbot design and drafting
(Planning), (2) Execution of design and data
integration into the chatbot (Acting), (3)
Usability testing and result documentation
(Observing), and (4) Reflection and analysis
based on the collected data (Reflecting).

The Imperative of User Experience

User experience (UX) is a critical
determinant in the design of technological
interfaces, and its importance extends beyond
technology to other service-related domains
(Allanwood & Beare, 2014; Al-Shamaileh &
Sutcliffe, 2023). Consistent with the insights
from Suksomwat (2019), the User Interface
(UD) is a wvital aspect that contributes to
enhanced user engagement and willingness to
utilize the chatbot.

In the quest to develop sophisticated and
user-friendly chatbots, focusing on three criti-
cal pillars—usefulness, usability, and user
satisfaction—has become non-negotiable.

Firstly, the dimension of usefulness can
be gauged through the chatbot’s ability to
resolve queries and execute tasks efficiently.
Advanced technologies like Natural Lan-
guage Processing (NLP) contribute by better
understanding user intent, while machine
learning algorithms assist the chatbot in
learning from past interactions to improve
future responses. This not only translates to
higher user engagement but also paves the
way for greater adoption rates (Haugeland,
Folstad, Taylor, & Bjerkli, 2022).

Secondly, usability emphasizes the need
for an intuitive interface, adapting classical
usability heuristics to the unique requirements
of chatbot interactions. Factors such as
response time, accuracy in understanding
queries, and the quality of solutions provided
are paramount (Al-Shamaileh & Sutcliffe,
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2023). Moreover, specialized heuristics like
maintaining conversational context and
effective error recovery mechanisms add
another layer to usability (Duijst, 2017; Liao,
Geyer, Muller & Khazaen, 2020).

Thirdly, user satisfaction, often the end
result of high usefulness and usability, goes
beyond task completion to include the emo-
tional experience. Anthropomorphic cues, de-
sign elements, and conversational tone can
significantly impact emotional engagement
(Haugeland, Folstad, Taylor & Bjerkli, 2022;
Al-Shamaileh & Sutcliffe, 2023).

Empirical backing, such as case studies
or data, can substantially strengthen the
analysis of these three pillars. For instance,
user feedback through satisfaction surveys
can provide insights into what areas need
improvement (Felstad, & Taylor, 2021). As
chatbot technology continues to evolve,
developers should also keep an eye on future
trends and emerging technologies. Aug-
mented reality, for example, could offer an
immersive UX, while the integration of
blockchain could provide secure and
personalized experiences (Brandtzaeg, &
Folstad, 2017).

In summary, focusing on these three
pillars and continually assessing them
through analytics and user feedback is
essential for developing chatbots that offer a
well-rounded user experience. Key perfor-
mance indicators (KPIs) such as user reten-
tion rate, task success rate, and user
satisfaction scores should be rigorously moni-
tored to ensure that chatbots meet or exceed
user expectations.

Insights from Iterative Testing Rounds
During the first testing round, UX-
related issues were relatively minimal,
primarily due to the technological proficiency
of the test users and the primary focus on
evaluating the accuracy of question and
answer sets within intents. In the second
round, officials at the registry office faced
some challenges with the user interface,
which varied depending on their technologi-
cal proficiency. Some had difficulty locating
the “start chat” button, while others experi-
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enced interference from their keyboard with
the conversational text lines. These observa-
tions proved valuable in identifying areas for
improvement in the chatbot’s design, ensur-
ing it caters to the diverse needs of its users.
In the third testing cycle, the chatbot’s
platform was shifted to the LINE application,
aiming to accommodate users less familiar
with online chat channels. At the same time,
this change eliminated previous UX frustra-
tions, issues related to the chatbot’s response
accuracy persisted, necessitating ongoing
refinements in intent classifications and the
inclusion of a broader FQA database.

User Experience for Chatbot Administrators

Beyond end-user experience, the study
also sheds light on another critical demo-
graphic: chatbot owners or moderators. En-
suring a positive UX for this user group is
crucial for effectively maintaining and man-
aging the chatbot. These administrators must
comprehensively understand the Dialogflow
environment, with particular attention to the
creation, naming, and categorization of
intents to ensure robust chatbot moderation.

The multi-phase, iterative research
design yielded significant insights into
optimizing UX across user demographics.
While addressing the UX challenges identi-
fied in each iterative cycle, the study also
emphasizes the necessity for administrators to
have a nuanced understanding of chatbot
management tools and practices. These find-
ings serve not only to enhance the existing
chatbot but also to offer foundational princi-
ples for future research and development in
this area.
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