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Abstract: Currently, private universities, as a result of the pandemic that the world is facing, are going
through very delicate moments in several areas, both academic and financial. Academically, there are
learning problems and these are directly related to the dropout rate, which brings financial problems.
Added to this are the economic problems caused by the pandemic, where the rates of students who
want to access a private education have dropped considerably. For this reason, it is necessary for all
private universities to have support to improve their student income and avoid cuts in budgets and
resources. However, the academic part represents a great effort to fulfill their academic activities,
which are the priority, with attention on those interested in pursuing a training programs. To
solve these problems, it is important to integrate technologies such as Chatbots, which use artificial
intelligence in such a way that tasks such as providing information on an academic courses are
addressed by them, reducing the administrative burden and improving the user experience. At the
same time, this encourages people to be a part of the college.

Keywords: academic management; artificial intelligence; Chatbot

1. Introduction

Currently, the use of information and communication technologies (ICT) has taken on
greater prominence due to the Coronavirus Disease 2019 (COVID-19) pandemic [1]. Being
a disease with a great contagion capacity, the governments of all countries implemented
long quarantines and isolation to control its spread. In this scenario, organizations were
forced to implement teleworking models to give continuity to their activities [2]. Education,
like all sectors of society, also adapted to this modality to continue with education. Both
the academic and the administrative parts integrated ICT into their processes to give
continuity to their activities [3]. In the educational area, systems were implemented that
allow generation of synchronous meetings that replace face-to-face or traditional classes—
this quick action allows students to effectively engage with a new normal that results in a
remote education model [4].

In the administrative area, universities face totally new environments. Several of
these environments are perfectly adapted to a teleworking modality. In contrast, other
environments require more work to be fully effective and to obtain results similar to those
of a face-to-face work [5]. For example, the management that exists in the area of marketing
and admissions has been compromised by the high volume of tasks that they must attend
to. The main reason is that the doubts of those interested in a training programs will do it
by any possible means [6]. This means there are regularly phone calls, web pages, emails,
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even social networks. The universities—to improve the management of applicants—have
shared this task with the academic departments, especially with the directors, coordinators
and teachers, who know the training programs offered in depth. This decision, which
is apparently the appropriate and logical one, due to the experience that those in charge
have with all the aspects that are necessary to pursue the training programs and with their
field of work. It brings with it several problems—the main one being the load of activities
that do not correspond to the academic objective. A teacher or academic director’s main
function is to improve student learning and the educational model. When loaded with
functions that do not correspond to them, these issues go into the background due to the
amount of time it takes to answer the doubts and needs that each applicant has.

In addition, the vocational orientation that applicants receive has been affected, since,
in an ideal environment, a student attends several meetings at different universities. In
these meetings, teachers, coordinators or academic directors provide guidance on all the
issues that make up the training programs. Among the most important topics for the
student is the position that a training programs offers in the labor field. It is important
for the student to have clear information on the aspects that determine the choice of a
profession. Proper information not only helps colleges attract new students, the main
function is to ensure student success [7]. In this way, common problems caused by poor
training programs choice, such as dropout, are avoided. Several of the works reviewed
mention that, to enter the university, an organization is needed that is in charge of providing
information on academic offers, plans, profiles and professional fields with their respective
study programs, and which provides complete advice to applicants [8].

This work proposes a solution that is adapted to the problems in the management of
applicants to the field [9], for which the integration of ICT that contributes to administrative
aspects with the use of a Chatbot that interacts with applicants in natural language in
the different channels used by the university is proposed [10]. The operation depends
on the integration of the Chatbot in the social networks of one of the university’s majors,
with which it is able to answer any questions from those interested. To do this, artificial
intelligence (Al) tools are used to detect requests and generate responses in natural lan-
guage [11]. This work is divided into the following sections that have been considered key
to achieving the proposed objectives. Section 2 defines the materials and method; Section 3
presents the results obtained from the analysis; Section 4 presents the discussion of the
results obtained with the proposal for improvement in the educational modality to improve
learning; Section 5 presents the conclusions found in the development of the work.

2. Materials and Methods

To develop the method, it is necessary to identify the existing problem and the concepts
that are used in each stage of the development of the proposal. By clearly identifying the
problem that universities are going through, it is possible to determine a model that allows
the generation of an appropriate solution to the characteristics of the environment. In
addition, the solution is based on the concepts that arise as the materials are used in the
design of the solution.

2.1. Identification of the Problem

Universities, like all sectors of society, face various problems due to the pandemic.
In this work, the state of private universities is considered, in which certain aspects are
different to those of public universities. The main difference is the funding they receive—in
public universities, funding depends entirely on the state while private universities depend
on self-financing. This forces private universities to manage large marketing departments,
as well as entire admissions departments. In the study we focus specifically on the area
of admissions. Among the tasks of the admissions department is the dissemination of
the training programs offered by the university and the publicization of specific topics of
interest to students.
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For this process, the university that participates in this study has defined that it
is the training programs itself that is responsible for satisfying all the doubts that the
interested party has, for example, publicizing the mesh, topics related to the teaching staff,
the number of credits and hours per subject that a student must take. Practically, if we
see it in marketing terms, it is the director or manager of the training programs who is in
charge of closing the sale. In several cases, universities even assign a quota of students to
training programs that must be entered in each educational period. This management can
undoubtedly be resolved by the training programs, by knowing in depth each element of
the profession that is offered.

The problem is that the people in charge of each training programs, who are usually
directors and coordinators, spend too much time carrying out these activities. According
to open surveys of those involved in the study, they spend more than 80% of the time
responding to those interested or attending meetings with the aim of winning new students.

2.2. Research Question

The need to attract new students to private universities has become a priority. How-
ever, charging this task to the directors and coordinators of the training programs will
generate problems with academic quality. Since the time they dedicate to training programs
promotion activities is very high, this leads them to put aside their academic work. There-
fore, the design of a system that is responsible for answering all the doubts that an applicant
has about helps to manage the admission to each training programs. From this concept
arises our research question, which helps to define the structure of this work—the question
posed is, can artificial intelligence integrated into a Chatbot improve the administrative
management of the training programs of a private university, and is the information that
the Chatbot provides relevant to an applicant wanting to become a college student?

2.3. Theoretical Foundation

The proposal is based on two main concepts; in the first, the definition of Chatbots,
their usefulness and operation is disclosed. In the second concept we speak of Al this is
considered in order to establish its integration to the Chatbot and autonomous operation
that identifies the intention of a person in a conversation in natural language.

2.3.1. Needs of College Students to Choose a Training Programs

Vocational guidance arises as a need to provide students or applicants to a professional
training programs with the necessary information for their proper insertion into the world
of work. At present, it is considered that the guiding action must be permanent in the
educational task. Society faces constant changes caused by technological and scientific
advances, which is why it is necessary to innovate vocational guidance, preparing it to
train young professionals capable of facing the challenge that lies ahead. The experience
of choosing a professional career is of great importance for young people, as they are
choosing their future, their lifestyle, becoming one of the most important decisions of their
lives. Those involved in the investigative process, managers, teachers and students, agree
that there are many difficulties that university students have to face in their educational
trajectory; that, to enter the university, an entity that is in charge of providing information
on academic offers plans, profiles and the professional fields of respective study programs
is needed, and which provides academic and financial advice to applicants.

2.3.2. Definition of Chatbot

An important predecessor of Chatbot’s is the bot a software that is created to automate
processes without human intervention. It is a computer program that allows a specialized
bot to carry on a conversation between a machine and a human interlocutor [9]. A Chat-
bot handles responses by structured messages or artificial intelligence; they are applied
according to the type of customer service that organizations seek. Structured messages
are preconceived responses, the organization analyzes the most common processes and
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conversations that can be given, constructs responses and offers them to the user [12]. The
incorporation of artificial intelligence offers an analytical capacity and linguistic under-
standing that allows you to inform about the sentiment and the commitment between the
organization and the user. Unlike an application, a Chatbot does not require updates or
memory and a variety of bots can be implemented within the same chat.

2.3.3. Definition of Artificial Intelligence

Artificial intelligence refers to machines that think somewhat like human beings, that
is, they allows a system to be equipped with a mechanism that allows it to simulate the
behavior, understanding and adaptation to changes in the environment of a living human
being [13]. An Al system is competent for the analysis of data in large quantities (big data),
identifying patterns and trends in an efficient and effective way [14]. It even allows our
everyday experiences to be smarter. Some examples of its utilities are:

Siri, works as a personal assistant, uses natural language.

Facebook and Google photos make use of image recognition to tag and group them.
Amazon offers product recommendations based on shopping basket models.

Waze provides optimized traffic and navigation information in real time.

Automatic vehicles that rely on deep learning, the complex branch of artificial intelligence.
Real-time facial recognition.

2.4. Chatbot Architecture

In a Chatbot, one of the critical points is to find some type of information that allows
us to understand how the actors involved within a Chatbot relate to each other [15].
In Figure 1, an architecture adapted to the needs of a university is presented. In this,
the different components that have been considered key for the Chatbot application are
encapsulated [16]. The architecture starts from the request of the user who interacts through
a channel, this channel is known as a provider. The provider is defined as the interface
through which the user interacts with the bot [17]. To the right, as an intermediate module,
is the user interface (UX). The UX in the Chatbot is applied in the conversation and in
the interface, therefore, there are two types of UX. The UX Interface and UX Writing—the
first one is dedicated to defining how the content is displayed within the channel and is
generally built by the provider, for example, Facebook and its Messenger interface [18].
The second refers to how the bot will communicate with the user—texts, images, videos,
conversational flows, contexts, intentions, files and the whole series of tools that will allow
them to answer everything that the user requires.

UXI and UXW are related to each other and it is not possible to create a good con-
versation with the user without having the necessary elements in the interface—a basic
example would be the possibility of sending emoticons. If Facebook Messenger did not
have that option in its application programming interface (API), it would be impossible to
see and respond to emoticons and identify user emotions or languages [19].

The next component is the integrator, this is key in a Chatbot, it delivers all the natural
language processing (NLP) tools and is the Al part of a Chatbot. Without Al, a Chatbot
would only respond to predefined rules [20]. Within the integrator is the NLP, natural
language understanding (NLU) and natural language generation (NLG). The NLP is in
charge of the process that the machine goes through to acquire, identify and process natural
language [12]. Once processed, it is passed to the NLU, which refers to when the machine,
once it has processed the language, manages to understand it, or identifies the intention of
the user. What does the user want? Schedule a meeting, request the race mesh, say hello,
and so forth. The NLU is a communication intention and the reason why the user talks to
the bot. In addition, the NLU is a process that goes hand in hand with Machine Learning
(ML). The ML that is generally applied in Chatbot’s is unsupervised classification [21]. That
is, a data-set of possible intentions that the user wants from the bot is created, previously
predefined and classified. When the user writes, a score is generated for each classified
intention with respect to the phrase or sentence that the user wrote.
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Figure 1. Architecture of a Chatbot with the integration of an artificial intelligence tool [17].

This is done through algorithms and vector-based mathematical equations, and each
company such as DialogFlow, Chatfuel, LUIS or Wit.ai, has its own algorithms and method-
ologies. In general, all are based in one way or another on String Distance algorithms—once
the scores ranging from 0 to 1 have been identified, the one with the highest score is iden-
tified as the intention that the user is trying to communicate and the answer [22]. This
response is generated as an NLG that allows the generation of natural language through
the classified intention that contains a pre-programmed response [23]. Although it can be
customized, for example, by returning the name of the user or the name of a subject, it is
preset to be returned to the user.

2.5. Implementation of a Chatbot

The implementation of a Chatbot requires several teams or areas working together.
Table 1 sets out the tasks to be defined and the main actors involved in the design and
implementation [24]. The business owner for this job has been limited to a specific training
programs, this being information technology engineering. The objective of integrating this
training programs into research is to give an image committed to the use of information
technology (IT). This image even ensures that potential training programs stakeholders
feel, from the first contact, an environment where the application of IT is normal [24].

Table 1. Actors and tasks of each area involved in the Chatbot implementation design.

Responsible Ideal Area Assignment
Owner of the business Define the Chatbot flow
IT area Integrations and web services
Customer service area Define the training texts
Marketing area Chatbot personality and tone

The IT area is specifically in charge of adding the application to the different web
services where the training programs is promoted. This task is sometimes integrated
with the business owner—this integration is due to the fact that there are several social
networks that are managed independently by the training programs direction and that
will necessarily be integrated with the Chatbot. The client integration service area is
made up of the training programs director or coordinator and several admissions people.
These individuals are included for the knowledge they reflect as the people in charge of
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serving those interested in the training programs. Being in charge of direct contact with
stakeholders, they are the ones indicated to define the Chatbot training texts.

The marketing area is in charge of establishing the tone and personality that the
Chatbot should include. Having an appropriate tone and providing the appropriate
responses becomes an advantage over implementations that have been designed excluding
the marketing area [25]. They are the ones who have the appropriate knowledge that allows
them to be clear and objective in the face of the different concerns that the interested parties
have. For example, if there is no inclusion of the marketing area and the whole personality
of the Chatbot is left to the business owner, it brings problems that are related to the type
of language used. Generally, those interested in the training programs are high school
students who are not trained to understand a technical language that an engineer usually
uses [12,20]. This can cause the interested party not to clearly understand the message and
desist from a possible entry into the training programs. Once the areas and the tasks that
each one fulfills are determined, the next step is to establish which process the Chatbot
performs when faced with a query.

2.5.1. Building Knowledge Base

To offer a good user experience, it is necessary to define the purpose of the bot. The
process begins with the creation of the knowledge base and feeding it over time. To
avoid training delays, it is preferable to achieve near excellence with a minimum of viable
knowledge and to implement the knowledge both in the understanding of the users and
in the number of responses through the monitoring of interactions. This is where the Al
and ML-based Chatbot can increase the effectiveness of your existing knowledge base by
making it easier for users to access what they need. Instead of simply looking for what
things users are asking, the Chatbot looks for the true meaning of their questions.

The creation of the knowledge base implies the construction of the taxonomy to
classify the base topics related to the admission of the students. In Figure 2, the taxonomy
used as a basis for identifying frequently asked questions about the IT engineering career
is presented. The main component is the classifier that points to each of the topics recorded
by the questions. Each topic refers to the training programs of interest; there are also
questions that are not directly about the training programs. These questions refer to the
faculty—although they are not direct questions. Often, for an applicant, the environment
is fundamental to their decision-making. In the figure, a general question is added that
refers to the number of students; the topics included in this component are varied and the
knowledge base must be aware of the information. All components are connected to the
information module; in this module you will find both academic and financial answers.

Once the taxonomy is defined, it is necessary to prepare a questionnaire applied
to directors, coordinators, teachers, admissions personnel, marketing and all the people
involved in the care of applicants to the different training programs. The questionnaire
consists of closed questions with several answer options and takes into account the ob-
jectivity of the question. The first questions are aimed at obtaining the possible ways of
asking about the topics established in the taxonomy. The rest of the questions are aimed at
obtaining those that are easier or more difficult to answer, obtaining the most frequently
asked and the level of difficulty for the elaboration of the answers. Once the information
is collected, the knowledge base is elaborated. In Table 2, the structure of a question that
refers to one of the topics exposed in the taxonomy is presented.
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programs of IT Engineering.

Table 2. Knowledge base structure.

Question Objective Topic Questions Response
Tell me what are the work Currently, all organizations integrate IT into their
. What are the woks? processes and activities, therefore, being an
Information Workplace Where I can work? engineer in this training programs, you can
Where can I work as an IT develop in any organization, for example,
engineer? banking, education, public or private institutions.

2.5.2. Chatbot Flow Chart

In this stage the main intentions of the Chatbot and how they are communicated are
defined. An expert must participate in the main task of the Chatbot, for example, if it offers
an engineering degree in information technology or if questions from potential interested
parties are answered [26]. A person who currently performs this process on a platform
or in person must participate in the process—it can be the director of the degree or the
coordinator. In Figure 3, the flow diagram of the Chatbot is presented; it starts when it
finds an event where it is running and it can be the study program website or one of the
social networks where it is integrated [27]. By doing so, the Chatbot executes a greeting
and presentation of the bot.
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Figure 3. Block diagram of the functioning of a Chatbot applied to academic management.

At the entrance, the bot waits for the user’s question, this can be a greeting or directly
the question. The bot processes the data entered and initiates the interaction by presenting
the user with a small menu with the tasks that are generally requested. According to the
experience of the expert, the services that are generally requested by those interested in
the training programs are a face-to-face appointment to learn about all the requirements,
advantages and the minors of undertaking an information technology engineering course.
Another very common task is that those interested ask for the educational mesh or training
programs mesh. In this, you will find information about the subjects that students must
take at each level, as well as their prerequisites. Finally, the bot has the ability to provide
information about the race with each question that the user asks.

If the user chooses the option to schedule a meeting, the bot processes the request.
It presents a calendar to the user where they must choose the day and time they want to
schedule the meeting [28]. The calendar is integrated into the training programs director’s
Office 365 calendars, so that it is an automatic process and does not intersect with other
previously scheduled meetings. For registration, the bot requests an email and a phone
number and with this information the system sends the confirmation to the user.
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If the task chosen by the user is the race grid, the system attaches the PDF document
in the message. In the next phase, both the processing of the “meeting schedule” or “the
mesh”, they enter a validator to ask the interested party if they have another query. If the
answer is “Yes” the bot returns to present, the list of services otherwise it continues with
the process. If the user chooses the information option in the list of services, the bot waits
for the user to make a query. In this phase, the user and the bot interact in natural language
and it is in this processing that the system uses the full potential of its architecture and its
Al components to satisfy the doubts of the interested party. Every time the system issues
a response and does not receive a response for a specified time in the programming, a
validation is generated. To do this, it asks the interested party if they have more questions,
if the answer is yes, a loop is generated waiting for a question to start the process again [21].
If the answer is “No”, the process continues to the next phase where all the processes that
are executed from the list of services are joined.

The next phase takes the negative validation and takes them to a second validation.
Here the bot asks the user if the information provided has been useful. If the user’s answer
is “Yes”, the system stores the questions and answers that can be used in the future to
improve processing and speed up interaction with users. Once the data has been stored, it
asks the user to rate their experience with the bot and ends the process.

When the user answers the bot’s question about “if the information has been useful”
and the answer is “No”, the system issues an alert to the designers and generates a case
where it assigns a person who is in charge of communicating with the interested to clear
all their doubts. This process is one of the most important that the bot fulfills, because in
several Chatbot’s that have been put to the test, when the system does not solve a problem,
a candidate is lost, which hurts the university.

2.5.3. Integrations and Web Services

In most cases, bots are connected to external APIs and large business information
systems; they are even integrated into social networks such as Facebook, WhatsApp, and
so forth. Which of these systems or social networks the Chatbot is integrated into depends
on the way in which the university perceives that it has a better reach with its candidates.
This task consists of coordinating integrations and consultations to web services, where
it is sought to answer questions such as, are the services developed? Do you need to
develop something new? What are the acceptable deadlines for having the resources? All
these questions allow validation of the technical capabilities of the integration with the
Chatbot. The expected deliverable is the documentation of services available to be used
with the Chatbot.

2.5.4. Define Training Texts

In defining training texts, people who know how candidates communicate, as well
as marketing and admissions people, participate. To accomplish this task, it is common
to use idioms, resource nicknames, common spelling mistakes, and so forth, as presented
in Table 3. The admissions team is the one with the capacity to prepare this information.
This group must define one or more intentions, for example, “the number of periods that
the degree lasts” or “how many calculus subjects I take during the entire degree”. For
each different intention, 20-50 sample texts are defined so that the bot can understand and
differentiate the intention from the others.

Table 3. Group of texts that can define one or more intentions.

Training Intention

Hello, I want a meeting Schedule a meeting
I 'have doubts, can I go to university
I want more information
We can meet
I'm interested in the race, we can see each other
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2.5.5. Chatbot Personality and Tone

To better interact with candidates and interested parties and obtain better conversion
rates in your business indicators, it is advisable to define a personality for the Chatbot.
This personality should be similar to the user where the type of responses is defined to
improve reception and empathize. The deliverable is generally a tab with the profile of
the candidate, objective and the characteristics of the Chatbot’s personality. In addition, a
written communication guide should be included to apply the Chatbot’s personality. The
ideal team to profile this information is the marketing team.

3. Results

Once the Chatbot is implemented, it is necessary to identify the results obtained and
in this way evaluate the functioning of the architecture and the components of the Chatbot.
To establish the operation and the results it is necessary to establish the place where it was
applied. The work was carried out in a university in Ecuador; this university is private
therefore it depends on the entrance of students. The university is made up of five faculties
that manage an average of six training programs. The Chatbot was born from the initiative
of the school of engineering in information technology and is its own development. For
this reason, the implementation and the results are simplified to those obtained from
this segmentation. The problem faced by the director and the coordinator of the training
programs is that, in addition to their academic activities, they must attend a large volume
of interested in the training programs. The admission rate of new students is one of the
most important factors in its management. This results in other processes being delayed or
not completed due to the large amount of time required for the student admissions task.

This task in public universities does not demand greater dedication, so the authorities
of each training programs limit themselves to improving the quality of each of their schools.
In order to return to this task, which is the main purpose of “educational quality”, it was
proposed to develop a Chatbot that interacts with interested parties and candidates for
studying information technology engineering. Although the process is understandable
because it is a training programs that is aligned to the use of IT, it is necessary to establish
as important points several of the components mentioned in the method. One of the most
important is the work in different areas, because, in the first instance, a prototype was made
that welcomed the ideas and needs of the members of the training programs, managers and
teachers. However, the results of this were not as expected, since the interested parties were
not reached in an adequate way. The way an engineer, a teacher or a manager understands
the training programs generally causes more confusion for people who are not immersed in
IT. For example, the use of a totally technical vocabulary is not always adequate to describe
what an IT engineer does. Even defining concepts that, in the IT area, are as simple as
understanding what a data center is, for undergraduates it becomes a problem and many
times they get discouraged from the training programs. Not knowing how to reach those
interested became a factor to improve.

Once the workgroups were established, the Chatbot started to get better results, as
did the user experience. Table 4 presents the results obtained from the Chatbot, which
was designed as a prototype where the work with the marketing and admissions areas
was not considered. These results are those generated by the ratings that stakeholders
give to the Chatbot after their interaction. The rating model in the interface is by stars, but
a value ranging from bad to excellent has been added for a better understanding of the
data. The first column is that of “integrated”; this refers to the systems where the Chatbot
was integrated, considering the main means by which the largest number of interested
parties were contacted. The means are the website of the race, the Facebook Messenger
and WhatsApp of the race [29]. In the second column are the user numbers that assessed
these means of contact. The tests were carried out over a period of two months, ranging
from October to November. It should also be mentioned that, due to the effects of the
pandemic, these media have become the most used. When analyzing the scores obtained,
it was decided to adjust the method and apply it again.
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Table 4. Results obtained from a prototype Chatbot.
Integrated # User Wrong Good Very Good Excellent
System
Web page 16 8 5 2 1
Messenger 45 33 5 4 3
Whatsapp 31 19 6 6 0

For the first evaluation of the Chatbot, all the accesses that were registered in the
different media were considered. Through the website, 16 users entered, of which 50%
considered that the Chatbot did not clear their doubts. At the other extreme, only one
applicant gave an excellent rating. The main problem that was identified is the lack of
training of the Chatbot, since it constantly misinterpreted the questions. In addition,
response times were high in the Facebook Messenger application. This makes the user
lose interest in its use and they prefer traditional media. Messenger is one of the preferred
media for people who have an interest in the race. Therefore, its operation and processing
times should be ideal, and were forced by creating debugs in the code and the database.
Of the 45 people who used the Chatbot on this social network, 33 rated its performance
as bad. In WhatsApp, of the 31 interested parties who interacted with the Chatbot, 19
gave it the lowest rating and it did not obtain any excellent ratings. The use of WhatsApp
has a particularity, and that is that in order to interact with people, the system needs
to know the telephone numbers. This can be seen as a deficiency that, to be overcome,
requires that this information be added within the configuration of the entire system. The
population it reaches is the one registered in the admissions databases or the people who
register the school’s phone number, and it is they who initiate the interaction through an
initial question.

In the following two months, December and January, which are considered important
in the university for receiving students—and with the changes made—the results shown in
Table 5 were obtained. The fields and columns remain; however, the data have changed
significantly. In the first instance, a greater number of users was obtained, who assessed the
Chatbot through the different media. The amount of bad ratings have a lower percentage
in relation to the number of interested parties. The same trend exists in grades received at
higher levels. These results are effective in relation to the changes made in the personality
and tone of the Chatbot.

Table 5. Results obtained from a Chatbot applied with the proposed method.

Integrated # User Wrong Good Very Good Excellent
System

Web page 69 6 17 25 21

Messenger 138 7 10 76 45

Whatsapp 200 19 6 54 121

After the changes and the update made to the entire system on which the Chatbot
depends, the user experience has changed and the results show it. The analysis of the results
is that when the user obtains clear, unambiguous answers, their confidence increases. As
can be seen in the table, the number of users using the Chatbot in the available channels has
increased considerably. In the second phase, the most used social network was WhatsApp;
this is mainly due to updating the telephone numbers of the tributaries available in the
databases of the admissions’ area. In addition, it is currently one of the most used messaging
means. Although most of the ratings are not at an excellent level, it has an acceptable level
considering that more than 50% of users have rated the Chatbot between very good and
excellent. The main factor for improvement is still processing speed and response times.
This is expected to improve with each system update and Chatbot training improvement
through its Al algorithms.
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The Chatbot is capable of answering around 200 questions for which an average of
20 intentions have been prepared for each of these possibilities. By using LUIS as a means of
Al the bot is able to reach its own conclusions. This generates an aid in the training process,
because, after several tests, its effectiveness has been verified. The evaluation example was
the following; the question “What are the study hours” was raised, the intention is “study
hours”. For the training only two possibilities were added:

e In what study hours do I enter?
e  What time do I have classes?

When training, the scores were started with mean values between 1 and 0, the best
being the one that was closest to 1. Several queries were made that coincided with the
training variables and 3 questions that had no relationship whatsoever with the intention.
The goal is to see how closely it independently approximates the expected response. The
independent question was “How many hours of class do I receive programming”. With
the score between 0.5, the response that the Chatbot gave was the one expected in the real
intentions. The process goes on and asks the user if the information is useful. As it is not
expected, the user indicates that the information is useful. Through the integration of the
ML into the architecture, this information is not deleted, it is saved and it is established that
the question is not related to the intention. The example was repeated several times and
the scores were raised over 0.6. With this information, the Chatbot, when it received the
same question, no longer considered it as an intention. In this way;, it is easy to determine
the veracity of the system and it is possible to describe this process as a problem. But
considering it is repetitive, only the basic example that was discussed is presented.

Another result considered important is the number of interested parties who went
on to become effective students of the training programs. For this, the distinction of the
states through which a student passes are made. In the first instance, there is the interested
party, who is looking for information about the training programs and in several cases can
be clear about the concept and usefulness of the IT engineering training programs. When
the interested party, after receiving all the necessary information, makes the decision to
continue the training programs, he/she goes to the documented status. This means that he
has filled out certain documents that allow him to obtain a place to study the degree. If the
student continues with the process, the next step is to cover the tuition costs—it is only at
this stage that they are considered a student of the IT engineering training programs. An
admissions person, in a period of four months prior to the beginning of any period, has a
list of about 24 candidates, of which less than 1% become training programs students. This
problem is due to a lack of knowledge of the training programs it promotes, the pandemic,
interest in making effective those interested in training programs with a greater influx.
The interesting thing about the results is that the Chatbot, according to Table 4, served
400 candidates, answering all the concerns that they made. Of the 400 people, 36 follow-
up notifications were sent to the director and coordinator so that they could follow the
admissions process. According to the income reports of the 36 people, 2% became students
of the degree. These numbers are really encouraging, considering the health situation that
society is going through. In addition, the Chatbot has reduced the time that race managers
spend on stakeholder follow-up activities.

4. Discussion

Private universities are going through great financial difficulties, especially due to
the pandemic that is affecting the world. This pandemic economically affects all sectors
and therefore people have greater difficulty in entering this model of education. The
effects of the pandemic on universities are palpable in the high dropout rates that exist, as
well as in the low rates in the number of training programs. Among the measures to be
taken, universities have been forced to reduce budgets and reduce personnel in various
areas, among others [10,24]. This forces certain activities to be charged to academic staff,
which undoubtedly affects the quality of education. The development of the Chatbot and
its application contributes to the management of those interested in a specific training



Future Internet 2021, 13,97

13 of 15

programs. This integration of IT in academic management processes helps those in charge
to develop the tasks that are vital today. The entry of students is a subject where several
areas intervene and sometimes those interested, not able to access centralized information,
lose interest in the training programs and become negative numbers on the entry of
students.

Chatbot development today is not a topic that requires a high degree of innovation.
However, the use of these technologies does not have the exploitation that they should. In
this work, a traditional architecture has been modified in the development of Chatbot and
with the use of the appropriate tools [27]. We spent our efforts generating a Chatbot with a
high effectiveness in interactions with the interested party and where this interaction is
in natural language that is close to personal interaction. The existing benefits are many;
therefore, according to the results, it is validated that the Chatbot is able to meet a greater
number of requirements than an admissions’ person would be able to. The topics handled
by the Chatbot allow the interested party to be dealt with clearly about what the race is
and what to expect if they enter and all in the most transparent way possible [11]. This is
possible with the integration of all the areas involved; without integration, the results can
easily turn into a negative point, the opposite of what is expected. The results speak of
the first prototype made where all the conditions were set by the area that developed the
Chatbot [17]. The results were negative in all respects; however, by making the changes
proposed by the different areas, the Chatbot became an ideal tool that, although it must be
improved, can solve a wide variety of concerns.

In relation to the Chatbot learning model, the use of ML is essentially one of the
ways to put artificial intelligence to work. That is, Al involves several tasks, one of
which is learning and ML is the property of learning automatically [30]. The Chatbot
developed by using the ML in its unsupervised model, allows the discovery of patterns
that are not visible to the naked eye, by looking for associations and similarities in the
data. Generally, to be completely effective, the ideal is to be interpreted together with an
expert in the management of potential college applicants [31]. Several works consider a
supervised ML model, even when there are no failures in its execution, manually making
the knowledge known to the Chatbot is a complicated task to execute. Even more so, when
the environment where it is applied presents a large influx of users [32]. If we put it in
perspective, a system with Supervised ML can learn to classify with previously supplied
data, while the unsupervised is able to train and give us a clue of how we should classify.
Chatbots use Al, for example, when they need to recognize the intentions of the phrases
they exchange with users in a dialogue. But they also put their Al into operation when,
after recognizing certain intentions on the part of users, they respond with entities which
are variations of the requests that an applicant can make. They do all this through dialogue,
which is the very structure of the conversation.

5. Conclusions

Chatbot’s are tools that are currently widely used; the models that exist for their
development, as well as the platforms, are varied. A detailed analysis of the place, the
application and the experts that are available is necessary and it is necessary to integrate
the areas and the tasks that each one fulfills during development. By managing it in this
way it is possible to reduce the risk of a Chatbot not meeting its objective, or, even worse,
of it becoming a negative point for the organization.

Educational institutions are considered the main sources of innovation. Due to this,
the long isolation that we are going through due to the pandemic forces the inclusion
of IT in all processes. In this work, the authors focus on the management of interested
persons. Undoubtedly, this must be replicated at all levels, with the objectives focused on
improving learning.

The architecture used for the development of the Chatbot allows it to be scalable,
focused on learning through bot training. Clearly identifying the user’s intention is where
the system is most useful for giving effective and efficient responses.



Future Internet 2021, 13, 97 14 of 15

The method and the results obtained through its evaluation have made it possible to
demonstrate the effectiveness of the Chatbot in the administrative management of the race
in which it was implemented. The Al built into Chatbot is a feature that allows it to learn in
an unsupervised way. With each interaction that is registered with the user, the knowledge
base is updated, creating a versatile system that can establish connections between the
questions and understand what the user wants. This is an advantage that hopefully will
enhance the university that participated in this study. The next stage considered for future
work is its deployment throughout the faculty, since the tests were carried out on a single
training programs. With the adjustments that this requires, integration into the educational
model of the university is proposed. With this study as a reference, it is possible to design
a recommendation system that acts as a learning assistant for students.

In addition, the personality with which the Chatbot is endowed allows it to generate
trust with the user. It is the system that generates the first impression and this is what
counts in every cycle where a product or service is offered to a potential client. To meet
this objective, it is necessary to give the highest value in the design to the work of various
areas and the identification of tasks.
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