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Abstract—This research aims to design a chatbot 

application to teach Artificial Intelligent (AI) in Malay 

language. CikguAIBot offers learners the possibility to learn 

and interact with an agent without the need for a teacher to be 

around. The development of CikguAIBot is based on the RAD 

model with the involvement of a number of experts and real 

users. The main focus of this paper is on the contents and flow 

design of the chatbot so that the objectives of the chatbot are 

achieved. Results from the expert review sessions were 

reported and a detailed evaluation strategy with the students is 

also included although the evaluation session is in the future 

plan. This research is expected to foster the usage of chatbot 

technology in supporting successful learning in Malaysia’s 

education system. 

Keywords—chatbot, learning artificial intelligence, malay-

based learning tools, telegram-based learning apps 

I. INTRODUCTION 

Chatbot is a relatively new technology and is expected to 
dominate software applications in future. Chatbot is a 
conversational agent that interacts with users in a certain 
domain or on a certain topic with natural language sentences. 
Popularity and adoption of chatbots are quickly gaining 
momentum as it provides interaction as if with a human 
counterpart using spoken, written, and visual languages. 
Chatbots offer instant, timely, engaging, simultaneous 
service to unlimited users and personalized feedback to the 
users. 

Chatbots for learning are instructor’s time-saving 
alternatives to their repetitive processes because they can be 
the teaching assistant when designed to answer queries 
students generally ask like lesson plans, course modules, 
assignments, and their deadlines. Similarly, chatbots with 
artificial intelligence technology can be used to teach the 

students by turning a lecture into a series of managers to 
make it look like a standardized chat conversation.  

However, currently, the application of chatbot for 
learning is still scarce due to several challenges such as 
pedagogy design, conversation design simulating specific 
learning purposes for the chatbot to feature, dialogue 
consistency, user interface and engagement techniques. 
Several chatbots for education have been available such as 
on Facebook Messenger with features that vary from the 
basic level of sending personalized messages, setting goals 
and monitoring learning progress, and recommending 
learning content [1]. However, most of these chatbots are 
developed for language learning.  

Therefore, this paper introduces a chatbot for teaching 
artificial intelligence (AI) through Malay language, namely 
CikguAIBot. We emphasize on the development and 
evaluation design of the chatbot. The paper is organised as 
follows. Section 2 discusses some recent related work on 
chatbot in various fields. Section 3 introduces the research 
approach of CikguAIBot, and section 4 concludes this paper. 

II. LITERATURE REVIEW 

Research regarding chatbots is nascent as several 
industries have tapped into this technology such as e-
commerce [2-4], health [5, 6] and education [1, 7]. The most 
important function of the chatbots lies in their ability to 
identify the user's intention. From this identification, the 
chatbot extracts relevant data from the request. There are two 
approaches to develop chatbot; (i) pre-defined templates and 
rules such as using Amazon Lex and Google’s Dialog Flow, 
and (ii) machine learning such as encoder-decoder [8] which 
is less laboursome but requires huge conversation examples 
for the chatbot training. Chatbots that could answer unseen 
questions are regarded as more intelligent.  

This work was supported by the Malaysia Research University 
Network (MRUN) research grant entitled Enhancing Education for Human 
Capital Development through Establishing Future Learning Ecosystem 
(Project no.: UPM/800-4/11/MRUN/2018/5539210). 
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Various but limited academic works on chatbot are 
available. Author in [9] utilized Facebook e-commerce 
chatbot to study the attitude and intention of customers to use 
smartphone chatbots for shopping. It is found that the 
attitude towards chatbots was considerably influenced by the 
variables perceived usefulness, perceived ease of use, 
perceived enjoyment, price consciousness, perceived risk, 
and personal innovativeness.  

Meanwhile, intention to use was directly influenced only 
by trust, personal innovativeness, and attitude. in terms of 
perceived usefulness, perceived ease of use, perceived 
enjoyment, price consciousness, perceived risk, trust, and 
personal innovativeness with the attitude and intention to use 
chatbots for shopping. In [10] the acceptance towards the 
Emma chatbot (a Facebook Messenger by the major German 
online retailer Zalando) according to factors such as 
authenticity of conversation and perceived usefulness, as 
well as hedonic factors such as perceived enjoyment.  

Chatbot aligns with the theory of social constructivism, 
which states that knowledge can be obtained and evolved 
through interactions between two or more people. Chatbot 
can scaffold and give feedback by answering the queries they 
had and assessing their understanding. The students can then 
exchange opinions with their friends and further co-construct 
new knowledge. Chatbot can also be used for sending mass 
reminders and notifications. Other purpose used for chatbots 
include: 

1) Provide students with access to information 
2) Provide administrative support 
3) Offer proactive feedback, reminders and assistance 
4) Act as personal tutors 
5) Engage students 
6) Help teachers teach 

III. RESEARCH APPROACH 

This research aims to develop a prototype of a Malay-
based educational chatbot, CikguAIBot using the rule-based 
approach and evaluate the chatbot to make sure it is fully 
functioning before being used in the real teaching and 
learning environment. User experience and acceptance 
testing using adapted and modified questionnaires will be 
conducted. Hence, the development of the CikguAIBot is 
based on the RAD model [11] that will be described in the 
following subsection. The RAD focuses on the rapidity of 
the prototype development phase. The RAD was selected 
because the scale of CikguAIBot is small and of short 
duration in terms of the development. The prototype 
development process has gone through a few iterations of the 
model’s four (4) phases namely the Analysis, Design, 
Implementation and Evaluation; each will be explained in 
detail in the next sections. 

A. Analysis Phase 

This phase is crucial to the success of any application 
development including the educational ones. A survey on 
learning preferences was being distributed among the target 
users who are mainly students and those who are willing to 
learn using a chatbot. A total of 87 respondents of a 
minimum age of 18, answered the survey. Some of the users’ 
needs captured in the survey are their willingness to spend 
their time on online learning, promptness for self-
assessments, further learning recommendations and some of 

them prefer self or independent learning rather than 
conventional classroom settings.  

B. Design Phase 

Based on the requirements identified in the analysis 
phase, a prototype of an educational chatbot application was 
designed. The design of the chatbot was focused on the 
contents and the design flow for the user interfaces. 

● Contents. The content of the chatbot was concentrated 
on the basic Artificial Intelligence (AI) 
information/content in Bahasa Melayu. The content was 
designed to have two sections, namely (Fig. 1): 

● Section 1: Concept of AI consists of 8 chapters 
(machine learning, data mining, data science, 
natural language processing, image recognition, 
software agent, smart search, evolutionary 
computing)   

● Section 2: Algorithm AI consists of 10 chapters 
(naive bayes, decision trees, regression, neural 
network, vector support machine, random forest, 
gradient elevation forest, k-means, nearest 
neighbor-k, apriori).  

 

 
Fig. 1. Topics in CikguAIBot application 

● Design flow of the chatbot. The overall flowchart of the 
CikguAIBot is shown in Fig. 2. Once the user opens the 
CikguAIBot, the welcome screen will be displayed. In 
order to use the CikguAIBot, the user will be required to 
give their input by:  

(a) Clicking on one of the provided topic buttons. 
When the user clicks on the topic button, the 
chatbot will display the selected topic. Then, the 
chatbot will suggest the user to proceed to the next 
section.  

(b) Typing out a query. If the user sends a query, the 
chatbot will perform a spell check and match the 
typed words with the words listed in the chatbot 
training phrases. If the words match, the chatbot 
will display the intent that matches with the chatbot 
training phrases. If not, the chatbot will ask the 
user to refine or rephrase the query. 

(c) Answering quizzes. When the user answers a quiz, 
if the answer is correct, the chatbot will 
congratulate the user. However, if the answer is 
wrong, the chatbot will provide information about 
the correct answer. Then, the chatbot will suggest 
the user to proceed to the next section. 
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At the end of the content, the chatbot will ask the user 
either to continue (the chatbot will direct the user to the main 
menu) or to end the session (the chatbot will direct the user 
to the exit option). 

 

Fig. 2. CikguAIBot flowchart 

C. Implementation Phase 

The development of the CikguAIBot prototype was 
divided into: (a) Content development; and (b) Chatbot 
development. Fig. 3 illustrates the development process of 
the CikguAIBot.  

  
Fig. 3. CikguAIBot development process 

● Content development. To develop proper content for 
CikguAIBot, all related information regarding the 
Concept of AI (consists of 8 chapters) and Algorithm AI 
(consists of 10 chapters) was compiled and translated 

from English to Malay. Then, the content was reviewed 
by experts in the Malay language to ensure there were no 
errors in the translation. 

● Chatbot development. The chatbot was developed using 
a Google-based tool called Dialogflow [12]. Dialogflow 
is a natural language understanding platform which 
provides virtual agent services with functions of user 
interface, application programming interface, and client 
libraries, along with their documentation.  

The chatbot allows users to enter input and make queries. 
The Dialogflow will process the intent and convert it into 
a code that is processed in the cloud database. The 
response is sent back as data that is displayed as output in 
Telegram on the user’s device (Fig. 4). 

 

 

Fig. 4. CikguAIBot using Dialogflow  

The CikguAIBot was implemented on the Telegram 
application. Users can search for CikguAIBot using the 
search bar and activate the chatbot.  

 

(a)   (b)  
 

(c)   (d)  

Fig. 5. Example of CikguAIBot screenshots (a) welcome screen; (b) 
main menu; (c) content with links; (d) infographics & interactive quiz. 
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Fig. 5 shows examples of the CikguAIBot’s interface on 
Telegram. The chatbot includes informative text, 
infographics, emojis, links, interaction buttons and 
interactive quizzes. The links will take the users to other 
websites such as YouTube and Wikipedia in case they need 
further information on the topics learned, thus fulfilling their 
need (in the analysis phase) to have further learning 
recommendations. 

The design and the implementation phase are continuous 
phases wherein the experts and users interact with the 
prototype and provide feedback until the final version of the 
chatbot is approved. 

D. Testing Phase 

Two formal evaluations were planned for this phase: (a) 
expert review; (b) user evaluation. The first evaluation was 
conducted to gather feedback from two experts. The second 
evaluation will be conducted with a group of potential users 
to measure the user experience, technology acceptance and 
their overall feedback. Ethical approval was granted from the 
University Putra Malaysia ethical committee. 

● Expert review session. Two lecturers with different 
backgrounds of expertise who have 3 years of teaching 
and research experience were recruited voluntarily to 
evaluate the chatbot. They were asked to explore the 
CikguAIBot on their mobile and perform their review 
which were focused on: 

(a)  AI content validity (Artificial Intelligence expert). 
The content verification session is conducted by an 
expert in AI based on a set of criteria. Ratings on the 
scale of 1-5 is required for all subtopics listed in each 
question (i.e. AI concepts Chapter 1-8, and 
Algorithms Algo 1-10).  

(b) Usability and user interface evaluation (Human 

Computer Interaction expert). Heuristic evaluation is 
used as a rule of thumb to measure the usability of 
the CikguAIBot [13-14].  

The results from the expert review sessions will be 
shown in section IV. 

● User evaluation. A group of undergraduate students will 
be recruited for the user testing session. During the 
evaluation session, users will be asked to explore the 
CikguAIBot on their mobile and answer a set of 
questionnaires adapted from previous research [15-23]. 
The questionnaires consist of:  

● Section A: Demographics which consisted of 
participants personal details such as name, age, 
gender, year of study, department, faculty and 
questions related to their computer skills background, 
chatbot such as have they used a chatbot before (e.g. 
Siri, Alexa, AirAsia Virtual Assistant), and for what 
purpose they use the chatbot. 

● Section B: User Experience which consisted of 
questions related to usability, personification, 
conversational intelligence, functionality, reaction 
and learning (Table I) [16-20, 23]. 

● Section C: Technology Acceptance Model (TAM) 
which consists of perceived ease of use, perceived 

usefulness, attitude, behavioural intention to use 
(Table II) [15, 21]. 

● Section D: Learning attitude which consisted of 
learning effectiveness and learning satisfaction 
(Table III) [22]. 

● Section E: Overall feedback of their experience using 
the chatbot, whether they will use it again and 
recommend to others, any issues and suggestions on 
how to improve CikguAIBot. 

The details of measurement items for user experience, 
technology acceptance and learning effectiveness & learning 
satisfaction measurements items as described in Table I-III. 

TABLE I.  MEASUREMENT ITEMS OF THE CONSTRUCT - USER 
EXPERIENCE 

Construct  Measured Items 

Usability (US) 
Participants’ feedback about the 
usability of the chatbot. 

US1: I find the CikguAIBot easy to 
use. 
US2: I am motivated to keep on 
exploring the CikguAIBot content. 
US3: The language used in the 
CikguAIBot is easy to understand. 
US4: The content flow in the 
CikguAIBot is easy to follow. 
US5: I am satisfied with the 
CikguAIBot. 

Personification (PE) 

Participants’ feedback about the 
personification performed by the 
chatbot. 

PE1: The CikguAIBot was very 
welcoming. 
PE2: The CikguAIBot seemed too 
robotic. 
PE3: I am able to recognise whether 
it is a chatbot or human personnel 
responding to me. 

Conversational Intelligence 

(CI) 

Participants’ feedback about the 
conversational intelligence 
provided by the chatbot. 

CI1: The CikguAIBot explained its 
scope well. 
CI2: The CikguAIBot explained its 
purpose well. 
CI3: The interaction with 
CikguAIbot was engaging. 

Functionality (FU) 

Participants’ feedback about the 
functionality of the chatbot. 

FU1: I get all the information I want 
by using the CikguAIBot. 
FU2: The CikguAIBot is efficient to 
use. 

Reaction (RE) 

Participants’ feedback about 
their experience with the chatbot. 

RE1: The CikguAIBot has motivated 
me in learning AI. 
RE2: The CikguAIBot has drawn my 
interest in learning AI. 
RE3: The CikguAIBot’s information 
flow fits my learning needs. 
RE4: The amount of effort needed to 
learn the content is fair. 
RE5: The CikguAIBot lesson 
materials make learning easier. 

Learning (LR) 

Participants’ learning experience 
with the chatbot. 

LR1: The CikguAIBot lesson 
materials have contributed to my 
knowledge. 
LR2: The CikguAIBot has assisted 
me in answering the quiz. 
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TABLE II.  MEASUREMENT ITEMS OF THE CONSTRUCT -TECHNOLOGY 
ACCEPTANCE 

Construct Measured Items 

Perceived Usefulness (PU) 
Participants’ perception 
whether the use of chatbot 
technology will enhance 
learning performance. 

PU1: I think the chatbot technology will 
improve learning performance. 
PU2: I think the chatbot technology will 
increase academic activity. 
PU3: I think the chatbot technology 
could make it easier to study course 
content. 
PU4: I find the chatbot technology 
useful. 

Perceived Ease of Use 

(PEU) 
Participants’ perception that 
using the chatbot 
technology in learning will 
require minimal effort. 

PEU1: I find learning how to use the 
chatbot technology easy. 
PEU2: I think it is easy to become 
skillful in using the chatbot technology. 

Attitude (AT) 
Participants’ judgement on 
whether the use of chatbot 
technology is beneficial in 
learning. 

AT1: I feel positive towards the use of 
the chatbot technology. 
AT2: I believe that the chatbot 
technology helps to be more engaged in 
learning. 
AT3: I generally favour the use of the 
chatbot technology for learning. 

Behavioural Intention 

(BI) 
Participants’ intention to 
actually use the chatbot 
technology in learning at 
present and in the future. 

BI1: I intend to frequently use the 
chatbot technology to assist my 
learning. 

 

TABLE III.  MEASUREMENT ITEMS OF THE CONSTRUCT - LEARNING 
EFFECTIVENESS & LEARNING SATISFACTION 

Construct Measured Items 

Learning Effectiveness 

(LE) 
Participants’ learning 
results after completing the 
chatbot learning session. 

LE1: My experience of using chatbot 
technology has deepened my 
knowledge. 

Learning Satisfaction 

(LS) 
Participants’ attitudes 
towards the learning session 
using chatbot. 

LS1: I am satisfied with the chatbot 
technology usage in learning AI. 
LS2: I was able to experience a sense of 
achievement during learning AI using 
chatbot technology. 

 
IV. EXPERT EVALUATION RESULTS 

The results from the expert review sessions are being 
described in this section. Table IV shows the results on the 
AI content validity involving an Artificial Intelligence 
expert. 

TABLE IV.  RATINGS FOR ALL TOPICS  

Construct Findings 

Selected topics are suitable All topics were rated as Strongly Agree 
(m=5, sd=0) 

Selected topics meet the goal All topics were rated as Strongly Agree 
(m=5, sd=0) 

Selected materials are 
suitable 

All topics were rated as Strongly Agree 
except the topic of Algo 1, Algo 5, Algo 
6, Algo 8, Algo 9 and Algo 10 which 
were rated as Agree (m=4.67, sd=0.47) 

Selected materials meet the 
goal 

Chapter 4 and 5 were rated as Strongly 
Agree; Chapter 1 to 3, Chap 7 and 8, 
Algo 2, Algo 4, Algo 6 and Algo 8 were 
rated as Agree; and Chapter 6, Algo 1, 
Algo 3, Algo 5, Algo 7, Algo 9 and 
Algo 10 were rated as Neutral (m=3.72, 
sd=0.65) 

The use of language style is 
suitable 

All topics in Concepts of AI were rated 
as Strongly Agree and all topics in 
Algorithms were rated as Agree 
(m=4.44, sd=0.5) 

The use of language style 
meets the goal 

All topics in Concepts of AI were rated 
as Strongly Agree and all topics in 
Algorithms were rated as Agree 
(m=4.44, sd=0.5) 

 
The results from the usability and user interface 

evaluation testing involving the Human Computer 
Interaction expert are as follows:  

a) Visibility of the system status. The instructions and 

feedback are clear to users. 
b) Match between system and the real world. The menu and 

home buttons visibility are a bit confusing to users. 
c) User control and freedom. Users can choose either the 

button or typing. First time might take some time to 

familiarize with the system. 
d) Consistency and standards. Easy flow of user interface.  
e) Error prevention. The chatbot should provide an alert 

message if a typo error is made by users. 
f) Recognition rather than recall. Menu vs home buttons 

are a bit confusing to differentiate. 
g) Flexibility and efficiency of use. The chatbot provides 

flexible interactions and can cater inexperienced users.  
h) Aesthetic and minimalist design. Simple, easy and clear 

chatbot design. 
i) Help users recognize, diagnose and recover from errors. 

The chatbot should provide a simple message and 

guidance to overcome the error.  
j) Help and documentation. The chatbot should provide 

help or simple instructions for users' reference. 
 

In summary, CikguAIBot received good feedback from 
the AI expert in terms of the content coverage. The topics 
and materials selected to be included and the language style 
in the CikguAIBot are suitable and meet the goal of teaching 
AI. As for the usability and user interface of CikguAIBot, a 
mixture of reactions received from the expert which shows 
the importance of the designing phase in developing 
effective teaching and learning tools. 

V. LIMITATIONS OF CHATBOTS 

One of the limitations of the chatbot is the restricted 
selection of buttons that can be included due to the lack of 
available space. Thus, a good design of navigational and 
informational components is needed to make sure the chatbot 
can become an effective alternative tool in teaching and 
learning. Another drawback of the chatbot is the limited 
length of content that can be included in a single scroll. The 
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constraint imposed is to avoid confusion for the users, but it 
results in the information being scrolled up beyond screen. 
An aim of the upcoming user evaluations is to obtain further 
merits and limitations of the chatbot as a tool in teaching and 
learning. 

VI. CONCLUSION 

In this paper, we presented the development of 
CikguAIBot, a Malay-language educational chatbot for the 
AI subject. In particular, we employed the RAD model as the 
framework and discussed each four phases taken; namely the 
Analysis, Design, Development and Testing in building the 
chatbot. We emphasized on the contents and the design flow 
of the chatbot as these are the key focus of any teaching and 
learning materials in order to make sure that learners achieve 
the goals of learning. The four phases were done iteratively 
to make sure the objectives are achieved.  

We also discussed the evaluation plan and some results 
of the expert analysis. Further studies and testing with the 
students are required to ensure the acceptance of CikguAIBot 
as a tool to learn AI. With the evaluation plan in hand, it is 
hoped that this technology can be accepted as part of the e-
learning contents throughout different levels of education.  
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