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ABSTRACT

The number of Al applications in education is growing every day. One recent Al appli-
cation in the educational sector is Chatbot technology, which is used to support teaching and
administrative tasks. This document presents the design and implementation of a Chatbot called
Tashi-Bot that helps applicants and university students to obtain information from an educational
institution about certain academic and administrative processes. Among these are processes
related to well-being, tuition, costs, admission, and other services. In order to design the Chatbot,
an analysis of the state of the art, methodologies, and suitable tools was carried out, and a survey
was conducted to discover the needs of users and their preferences in the use of a Chatbot for this
specific purpose. Tashi-Bot was implemented on the SnatchBot platform and later deployed on a
Telegram channel. In its evaluation, a final survey was carried out to check on the satisfaction of
the users. The results suggest that Tashi-Bot could help applicants and university students to find
information on academic and administrative processes with great certainty and without the need
for human interaction. Tashi-Bot can be found at:

https://web.telegram.org/#/im?p=@TashiE_Bot.
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INTRODUCTION

Nowadays, customer service is one of the most important components that must be ad-
dressed by a company. The quality of a customer support system depends on the information it
provides, the services, and the different channels that it offers for serving its customers and thus
achieving high satisfaction (Negash, 2003). Currently, emerging technologies make it possible to
improve customer service by, for example, creating artifacts with the ability to carry out certain
processes and tasks automatically. These technologies have their origin in the field of Al, which
allows a machine to be created with the ability to simulate intelligence, process images or videos,
predict events, and understand human language (Henriquez, 2015; Henriquez, 2019).

Al as a general concept has been worked on for many years and has given way to the
emergence of new specialized disciplines for each smart task. Such is the case with the discipline
of Natural Language Processing which is oriented to facilitating the development of applications
that help understand human mechanisms related to language (Liddy, 2001). Within NLP, there is
a branch dedicated to creating intelligent programs with the ability to interact with humans using
text or voice, offering quick responses based on the input information. This branch deals with
Chatbots, computer systems capable of producing texts by themselves in such a way that when
read by humans they make sense (Ruan, 2019).

Although Chatbot technology has matured over time, it is still necessary to investigate
how to add value appropriately to the different ways of using the technology to solve problems
(Sj6strom, 2020). Currently, Chatbots are mainly used for customer services, online purchases,
payment management, information delivery, personal assistance, entertainment, and e-commerce
(Serban, 2017; Wu, 2008; Okuda, 2018; Xu, 2017). The most common Chatbot model is a robot
capable of simulating a conversation with a person and performing a series of tasks on its own

1 1532-5806-24-S6-64

Citation Information: Carlos, H., German, S.T., & Dixon, S. (2021). Tashi-bot: A intelligent personal assistant for users in an
educational institution. Journal of Management Information and Decision Sciences, 24(S6), 1-11.



Journal of Management Information and Decision Sciences Volume 24, Special Issue 6, 2021

without the help of a human being; examples of the tasks are making a restaurant reservation,
marking a date on the calendar, or collecting and displaying information to users (Ukpabi, 2019).

A Chatbot is a software tool that interacts with users on a certain topic or in a specific
domain naturally and conversationally using text and voice (Smutny, 2020). The purpose of a
Chatbot system is to simulate a human conversation; Chatbot architecture integrates a language
model and computational algorithms to emulate informal communication between a human user
and a computer using natural language (Shawar, 2007). The fundamental core of a Chatbot is
NLU, which aims to extract the context and meaning of user input in natural language, which may
be unstructured, and respond appropriately according to the user’s intention. The user’s intent is
then identified, and specific entities are extracted from the domain. More specifically, an intent
represents a mapping between the user’s input and the action that the Chatbot should take. Actions
correspond to the steps that the Chatbot will take when specific intents are triggered by the user’s
input, which may have parameters to specify detailed information about it (Adamopoulou, 2020).

Chatbots have been created for the educational sector, in different ways particularly: as a
teaching and learning strategy based on games (Yang, 2019), to improve the learning experience
of students in higher education (Sandu, 2019), to teach English (Pham, 2018), and as an intelligent
assistant in a higher education environment (Hien, 2018). Our proposal is framed in this last
application, as we propose a method to allow educational institutions to answer questions on
academic administration posed by their students, without having a person in charge.

The objective of this article is to present the design and implementation process of a
Chatbot called Tashi-Bot, which helps applicants and university students to find out about certain
academic and administrative processes of their educational institution. In addition, our proposal
can offer them other 24/7 service channels that reduce labor costs, reorganize established func-
tions, and create new innovative services. Among the process-related information managed by
Tashi is information on enrollment, careers, costs, admission, and other services. The focus of this
work is to understand what type of information and services are best accessed through a Chatbot,
and how the personality of the assistant influences the user’s experience and interaction.

This article was written as the result of a research project at the seedbed level with the
participation of the research seedbed “Natural Language Generation” of the Magdalena Univer-
sity, Colombia. The rest of this paper is structured as follows. In section 2 we describe the
methodology used for the development of this study, in section 3 we present the implementation
and results of our Tashi-Bot, and finally, our conclusions are in section

METHODOLOGY

For the Chatbot design, an analysis of the state of the art, methodologies, and suitable tools
was carried out, together with a survey to discover users’ needs and their inclination to use a
Chatbot for this specific purpose. After studying how to build a Chatbot (Sanchez-Diaz, 2018;
Ldpez, 2019; Kalia, 2017; Kim, 2019), an initial design with the following phases was proposed:

Needs and Content Analysis

o Define the subject: In this stage, we define the type of Chatbot that is going to be built and the possible topics
to work with. In this part, we survey all possible customer users;

e Determine the contents: After the initial inquiries, and as a result of carrying out a survey, we prioritize the
contents according to the highest percentage obtained for the perceived importance of each subject;

o Define the requirements: In this stage, we define the general requirements of the Chatbot: what it is going to
do, how it is going to be navigated, the types of messages it will transmit, and the target population. The
correct definition of the requirements allows us to develop a product of good quality and performance that
satisfies the needs of the users.
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Chatbot Design

e Establish personality and tone: Chatbots and virtual assistants usually have names. When consumers interact
with a Chatbot, their brains tend to believe that they are having a conversation with another human being. At
this stage, our Chatbot’s name, age, traits, and other personal characteristics are determined according to the
target population;

e Define the scheme: At this stage, conversational app features are defined. These include possible routes and
definitions of the use cases according to the objectives;

o Determine the tool: At this stage, the tool or framework to be used to build the Chatbot is selected, consid-
ering the population needs identified in the previous phase.

Chatbot Design

e Component implementation: Here the Chatbot construction begins, based on the previously defined re-
quirements, and use cases. We begin by developing each module, using an iterative-incremental process that
involves prioritizing requirements and prototype deliveries in a given time range;

e Component unit tests: At this stage, each component is tested using multiple text inputs and their possible
responses. Here training must be carried out based on the benefits of each tool. There are Chatbot platforms
that provide automatic machine learning models and training tools.

Test and Deployment

e Determine the deployment channel: At this stage, the best channel option is selected in order to test the
Chatbot. The options range from a standalone application to the web or a specific social network;

e Betatest: This is the test that is made with a selected group of users, where, after the application is tested, a
survey is carried out to measure the users’ satisfaction.

e Operational test: Finally, after the beta test and using the feedback on satisfaction, adjustments are made to
the Chatbot according to the common comments of the users. At this stage, the Chatbot is released for other
users of the institution.

RESULTS
Chatbot Theme and Requirements

Following the proposed methodology, an analysis and inquiry of the needs of educational
institutions was carried out. In this part, we administered a survey to three groups of students (90
in total). The main questions and purposes are described in Table 1. The students’ responses are
shown in Figure 1.

Table 1
INQUIRIES TO A GROUP OF POTENTIAL USERS
Question Purpose
1 Gender Design the Bot’s perso’nahty according to the
students’ gender
2. Age Design the Bot’s personality according to the

age range

3. As a student, have you ever needed information
on a process related to the university community
(welfare, registration, enrollment, teachers, etc.)?
4. From which department or section have you | Classify the departments from which the infor-
requested information? mation was sought, to establish content
5. Have you heard of virtual assistants or Chat-
bots?
6. Would you like a virtual assistant or Chatbot to
help you find information more easily at the
university?

Discover what kind of information the Bot
should have

Discover whether Chatbots are familiar

Discover the possible level of use of the Chatbof]
by users
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The results of the survey placed before us a mostly male population (74.2%), aged be-
tween 17 and 26 years old, with the potential users aged under 19 years old. This target population
does not know the term Chatbot (62.9%) but is willing to receive simple information regarding the
university using this technology (83.95%). Additionally, using the survey results, we took the first
three topics for which the students had requested more information (well-being, majors, and
enrollment) for working with the Bot. The topics to be dealt with in each area were then defined as
shown in Table 2.

Table 2
PRIORITIZED AREAS WITH THE DIFFERENT TOPICS TO BE DEALT WITH BY THE CHATBOT
Area Topics to discuss
Well-being Description, services, work team, location.
Enrollment Tuition cost, schedules.
. Existing majors, faculties, description, objectives, curriculum, costs,
Majors .
and services.

After defining the areas and themes, the Chatbot’s requirements, both functional and
non-functional, were defined as follows:

Functional Requirements

Allow the user to ask questions regarding the theme;

Offer feedback when the user does not understand any questions;
Show buttons for easy access to information;

Allow the user to measure his or her satisfaction quantitatively;
Allow easy navigation between themes;

Match similar phrases or words with different answers;

Identify usernames to store their satisfaction.
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Non Functional Requirements

Combine text and images to achieve a better interaction with the user;
Have a design that suits the target population;

Handle bright colors and minimal text;

Allow navigation to external sites to complement the given information;
Allow deployment on different websites.

Chatbot Design

Based on the target population, the Chatbot’s personality, skin color, characteristics, and
graphic expressions were established (Figure 2).

Characteristics

: Name: Tashi Epiayu
Age: 20 years old
Skin color: Tan
Hair color: Black
Height: 1.68 m
Qualities: Friendly,
talkative, honest,
respectful, disciplined

Expressions

Saluting Laughing

.)A ““\JA

Helping

FIGURE 2
TASHI-BOT CHARACTERISTICS

Table 3 presents the different tools available for building Chatbot virtual assistants. The
different platforms were analyzed, considering the common criteria among them. For the selec-
tion decision, weightier criteria were considered, such as whether access to the tool was free, NLP
management, language management, scheme definition, and deployment in social networks. The
two platforms initially selected were DialogFlow (DialogFlow, 2021) and SnatchBot (Snatchbot,
2021), which fully met all the established requirements, including deployment in social networks
and a robust engine for NLP. Finally, and after prototyping each tool, the SnatchBot tool was
selected because of its intuitive interface (usability) for the creation of expressions, intentions, and
entities, and the verification of the Bot’s flow through diagrams.

With the selected tool, the general scheme for the Bot is defined based on the introduced
theme and after locating information sources. In Figure 3, the parts of the Tashi-Bot scheme are
shown; a group of interactions are related that start from the Tashi-Bot presentation and connect
through the typed text or the selection made by the user.
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Table 3
COMPARISON OF TOOLS FOR BUILDING CHATBOTS
Features D;?és\?' Sap-Conversacional | IBM-WATSON | ChatFuel ChatFuel
Free or paid-for| Free and . Free and Free or paid-for
. Free Free and paid-for .
software paid-for paid-for software
Platform (web, | Web — . . Web —
mobile) Mobile Web — Mobile Web — Mobile Mobile Web
Learning curve
(ease of imple- | Easy Easy Easy Easy Easy
mentation)
Si, KLM,
Number of | Domino
implementations| Pizza, More than 100.000 Bank customers N/A Several clients
. Chatbots
for chatbots | Ticket
master
Not de- . . .
Methodology fined Not defined Defined Ader.so Defined
Language sup- | yqq Yes Yes No Yes
port
Language sup- | yqq Yes Yes No Yes
port
Enterprise solu- Yes Yes Yes No Yes
tions integration
Voice and text | Voice Voice and text Voice and text Text Voice and text
support and text
Al support Yes
(NLP) (Google) Yes Yes (IBM) No Yes
Schemes No No Yes No Yes
Facebook,
. WhatsApp (pay-
Social networks| All Line, Messenger, _Skype, N/A Facebook | ment), Telegram,
Telegram, Twitter . .
Viber, Line, Skype,
Slack.
0.004
Cost of profes- USD per Free Ten messages free |15 USD per| 30 USD for 10,000
sional plans requsst per year month requests

Tashi-Bot Implementation

With SnatchBot, the Chatbot is created and then all the components are built through
“interactions”. Interactions are the communications between the user and the Bot and come in a
wide variety of types to give the Bot functionality. The first interaction that is created is the
“presentation”, as shown in Figure 4. Here the application welcomes the user, introduces itself,

and establishes the first open question, as well as offering a small menu of options so that the user
can browse faster.
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FIGURE 3

TASHI-BOT SCHEME

Each interaction has several components, such as the Bot Message, Cards (which are
equivalent to quick access buttons), and Connections (which include fixed connections or NLP
connections). The firsts are with training words or phrases that are directed to other interactions.
NLP connections allow the creator to work with their own NLP model or with reusable
pre-trained models.

The NLP models offered by the tool allow the creator to train the model with new inten-
tions or entities. The intent in a sentence is the purpose or goal of the statement, for example, “I
would like to buy a book.” An entity in a sentence is a real-world object that can be named: a
person, a place, an organization, or a time, among others. For example, in the phrase, “My sister
traveled to Colombia,” the entities are the sister (person) and Colombia (country).

The first interaction, Figure 4, triggers a set of Bot actions based on the user’s response;
these actions are communicating with another interaction, going somewhere to expand on the
information, or simply asking again because the Bot does not understand the user.

SnaichBot e

Bot response to Which programs are offered?

o=

Bol response 1o oplion “Systems engineering”

Bot response when not understanding context

FES

e ©:.

FIGURE 4
TASHI’S FIRST INTERACTION
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The main interactions offered by the Bot are about well-being, initial questions, registra-
tion, tuition cost, fallback, majors, services, hours of operation, location, pre-goodbye, asking for
a name, and requesting a rating. The Majors interaction offers a wide range of possible paths
about each university major, tuition costs, and links to the university’s web pages. The Fallback
interaction is applied when the Bot does not understand the user and requests that they repeat their
search. The Ask for Name and Ask for Rating interactions (Figure 5) are two interactions that
connect with a previously trained NLP model that can identify a name and a grade in the user’s
response, to save it in permanent storage.

FIGURE 5
REQUEST NAME AND REQUEST RATING INTERACTION

Finally, each times a complete interaction is carried out, it is tested individually by the
same tool (Figure 6) before being integrated into the Bot. Additionally, it is tested in the offline
state before interacting with the user.

Bot Deployment

After integrating and testing all the interactions, the Bot is configured in the tool by
providing data such as the Bot profile, restart command, expiration time per session, and default
error message, among others. A channel is then selected from among those offered by the tool;
this is one of the various platforms that allow people to communicate around the world, including
websites, email, SMS exchanges, and messaging applications, among others. One of the great
features of the SnatchBot service is its omnichannel, which allows a built Chatbot to be deployed
easily across all different channels. The channel selected for our beta test was Telegram (Tele-
gram, 2021) because this is a well-known social messaging network used in educational institu-
tions and has a web alternative that works without mobile devices. Tashi-Bot (Figure 7) is cur-
rently available at https://web.telegram.org/#/im?p=@ TashiE_Bot.

| Ubicacion
(1995379)

L) v XoX
(&) TashiEpiaya o Rm

Ubicacion de la UNIMAG

FIGURE 6

INTERACTION TEST
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FIGURE 7
DEPLOYMENT ON TELEGRAM CHANNEL

Once Tashi-Bot was deployed on Telegram and using the same control group (90 stu-
dents), the users were asked to interact with Tashi to inquire about different sources of infor-
mation. Once the users were finished, a form was displayed to measure their satisfaction. The
main questions on the form are shown in Table 4. The answers given to the closed questions are

shown in Figure 8.

Table 4
QUESTIONS TO MEASURE USER SATISFACTION
Closed Open
1. Do you consider that your doubt was solved with our Chatbot?
2. Would you recommend our Chatbot service to other people?
3. Do you consider that the amount of text in the Chatbot responses is excessive?
4. Would you use the Chatbot again?

Questbn 1

it

Quesibn 2

Questbn 3

Questbn 4

[
L

FIGURE 8

TELEGRAM DEPLOYMENT CHANNEL
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The users’ responses were overwhelmingly positive regarding the use of Tashi-Bot for the
academic administration questions and answers provided. Of the 90 students surveyed, more than
92% were satisfied with the tool and would recommend it, while 12% considered that the amount
of text should be reduced and combined with multimedia resources. Likewise, in the open ques-
tions, most of the users answered that more specific information was needed, together with in-
formation about the university. Additionally, the virtual assistant needed to be used for other
specific instances, such as the library, admissions, laboratories, and help in the university’s pur-
chasing catalog. Finally, the suggestions presented include varying the Bot’s responses, less text,
more visual resources, improved visual quality and the offer of a guide to help to locate oneself
within the institution.

CONCLUSIONS

In this document, we present the design and implementation of a Chatbot system called
Tashi-Bot that helps university students and aspiring students to obtain information about the
educational and administrative processes of an educational institution. Tashi-Bot was created
using the SnatchBot platform and was deployed on the Telegram social network.

For the creation of Tashi-Bot, a proprietary methodology was used after carrying out a
study of the state of the art of previously built Chatbots. There were four phases: Analysis of
needs and content, Chatbot design, Chatbot construction, and Test and deployment. The result of
this process was a Chatbot that met the needs of the identified target population and prioritized the
required information.

Based on user feedback, Tashi will be improved to provide more information processes,
better visual quality, more multimedia resources, and deployment in different social networks.
Additionally, more NLP models will be provided to give the Bot the ability to learn from user
interaction. Finally, we will continue to use this technology in university education, particularly in
teaching and learning processes.
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