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Abstract—Currently, there is a large sector of Peru's
population that has some type of disability. Every year, the
government creates norms for their integration into society.
However, to date, total integration is not achieved. One of the
points that can be seen is at the moment of taking an entrance
exam, where to this day, they do not have the tools to perform in
an autonomous and optimal way. Taking this into account, the
objective of this article is the development of a prototype
admission test for blind people at the University of Sciences and
Humanities. A hybrid methodology is used with between Soft
Systems and Scrum. The results were obtained from the analysis
of both methodologies and a final product prototyped with
Balsamiqg, demonstrating an optimal union between these two
methodologies. Therefore, the prototype will facilitate the
performance of blind people during their entrance exam.
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I.  INTRODUCTION

The entrance exam is one of the fundamental requirements
for the entrance of students to universities today, although it is
true that some universities have more rigorous entrance exams
than others, specifically public universities. Today, many of
these universities do not have admission test modalities for the
visually impaired or tools that allow them to perform
optimally when taking the admission test.

There are currently 39 million visually impaired people
worldwide, representing 13% of the world's population [1].
Consequently, the technological evolution aimed at people
with visual impairment has grown considerably, largely due to
their difficulties. Today there are a great number of
technological resources that guide people with visual
impairment in their tasks, improving their autonomy in
various aspects.

Online dating applications, is an example that nowadays
has become a very common way to meet people. However, in
most online dating platforms, most of the data is visual [2].
This creates an access barrier for people with visual
impairments and prevents them from being able to fully use
this tool or any type of online platforms.

In Peru, the National Institute of Statistics and Information
(INEI) reported that 801,000 people are permanently limited
in their ability to see, even when using glasses. Moreover,
52.6% are in urban areas and 44.8% in rural areas [3].
However, this number has not yet been fully included in many

aspects of society, especially in university education, since
tests for them are not yet well implemented. For example, the
representatives in Puno noticed the absence of staff in charge
of reading the questions to blind applicants [4]. He made it
clear that even if they take the exams physically, they are still
affected and do not have a better chance of taking the exam.

The inclusion in the applications should be guided in a
participatory and collaborative act. Human action must be
guided by dialogue between differences; the perspective of
social-digital inclusion demands a change in the technological
profile that must be a goal [5]. Under this concept of inclusion,
the creation of a prototype application was thought of, which
would make it possible to answer an online test in a simpler
way for a blind person. This will allow a great step towards
inclusion and will help to have greater chances of success in it.

The objective of this article is to develop a web prototype
so that blind applicants can take an admission exam at the
University of Sciences and Humanities with greater autonomy.
In this way, a great step towards inclusion for the visually
impaired will be taken.

The article is divided into sections, where Section |1 details
the methodology to be implemented; Section Il the
application of the case study; Section IV the results and
discussions obtained and Section V the conclusions and future
work.

Il. METHODOLOGY

For the elaboration of the web prototype, a hybrid
methodology will be used, implementing stages 1 and 2 of the
soft systems methodologies in order to identify in depth the
problem to be addressed. Similarly, the scrum methodology
was applied in order to manage the development of the project
in an agile way.

A. Soft Systems Methodology

This methodology is based on the systemic thinking,
where it allows to see under a holistic look, the integration of
all the parts as a whole; the first and second stage of this
methodology were taken into account: the unstructured and
structured situation respectively. In this way, it is possible to
analyze the behavior of the problem under study [6].
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B. Scrum Methodology

The Scrum methodology is a framework for agile
development, which facilitates the control and management of
software development. It is an iterative and incremental model
for the development of software [7]. As we can see in Fig. 1, it
shows an example of the Scrum work cycle.
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RETROSPECTIVE

REVIEW

Fig. 1. Scrum Work Cycle.

C. Scrum Methodology

This hybrid methodology consists of 6 steps: unstructured
stage, structured stage, initiation and planning, development,
review and retrospective of the sprint.

1) Unstructured stage: The main causes found in the
research problem are described, the central problem being the
application of university entrance exams.

2) Structured stage: In this part, all those involved in the
problem are described with graphics, interrelating each of them
with the application of admission tests to blind people.

3) Initiation and planning of the sprint: The elaboration of
the sprints can be considered as mini projects within the whole
project. Within the first meeting, the team defines all aspects of
its functionality, its objectives, risks, delivery times, among
others. Later, meetings are scheduled between the Product
Owner and the development team to detail how each point of
the sprint will be developed. Changes are evaluated; decisions
are made and improvements are made within the sprint [8].

4) Development of sprint: When the sprint is underway,
the development team must ensure that the deadlines set in the
development of the sprint are met. Similarly, the scope may be
renegotiated between the development team and the product
owner [8].

5) Sprint review: This is done at the end of each Sprint to
check progress and adjust if necessary. Within the review,
topics such as: verification of the software by owner, estimated
completion dates according to the progress, a timeline review,
among others, are seen [7].

6) Retrospective of the sprint: Here, the whole team makes
an inspection of itself and a plan of improvements is elaborated
to be able to execute them in the next Sprint. They review how
they did during the sprint, identify and sort out what went well
or badly, and implement the improvement plan to improve the
team [7].
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D. Development Tools

This section presents the tools that were used for the
development of the web, which are the Apache server, the
MySQL database manager and the PHP programming
language.

1) Sublime text: Sublime Text, being a text and source
code editor, will allow us to develop the web application, in the
language of PHP and the revision of queries.

2) PHP: PHP is an open source programming language
natively focused on web development; its application goes
hand in hand with HTML. This programming language has a
syntax similar to the C language, java and Perl being one of the
easiest programming languages to learn [9].

3) Apache: Apache HTTP Server is a free, open source
web server software for Unix platforms that runs most websites
worldwide. It is maintained and developed by the Apache
Software Foundation.

4) MySQL: MySQL is a server and database manager; its
architecture makes it a multiplatform tool. MSQL also offers
flexibility when working in demanding environments such as
web applications. In turn, MySQL can process data in
embedded applications, data storage among others, as well as
in redundant systems of high availability of online transaction
processing (OLTP) [10].

E. Tools for Prototyping

Balsamig and Adobe XD will be used for the elaboration
of the application prototypes.

1) Adobe XD: This tool will design the screens or GUI of
the web application. Adobe XD is a tool that provides what is
needed to design and prototype websites, mobile applications,
voice interactions, touch screens and other types of user
interactions [11].

2) Balsamiq: Balsamiq Mockups, is a tool for the creation
of mockups, it facilitates the creation of the necessary design
sketches in the software development process characterized by
the tools it has, Ul elements library, work area, navigation
panel among others [12].

I1l. CASE STUDY

In this section, the six steps of the hybrid methodology for
the problem will be developed.

A. Unstructured Stage

This section describes the main causes found in the
research problem.

The first point is that there is little access to technology for
blind people because, despite the fact that in Peru there are
more than 1.5 million people who are blind or visually
impaired, there are still not enough tools for them to use [13].
This can be seen in the admission exams, where not all
universities have the tools to allow blind people to have a
certain amount of autonomy when taking the exam.

The second point is the education law, which, despite
establishing that it is a fundamental right of society (Article 3)
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and that the right to an inclusive education is recognized for

all persons with a disability without discrimination (Article 21)

[14], in addition, the process of admission to universities in
Peru includes persons with a disability, as mentioned in the
New University Law [14]. In addition, the admission process
to universities in Peru includes persons with disabilities, as

mentioned in the New University Law No. 30220 in Article 98:

"Persons with disabilities are entitled to a reservation of 5
percent of the vacancies offered in their admission procedures
(sic) [15]. In the same way, it was detected that the tests for
blind applicants did not arrive on time to the classrooms where
the exam was given.

The third point is the inequality that exists today in Peru,
not only in education but in many areas of society. Despite the
years the state has not been able to close this gap that would
allow it to open the way to the inclusion of all citizens, despite
its efforts and laws that were created so that this inequality
does not exist to date, there are disabling barriers that still
exist in society despite the laws and agreements to make a
more inclusive world where everyone can feel welcome and
accepted [16].

B. Structured Stage

Vol. 11, No. 12, 2020

C. Planning and Estimation of user Stories

Table | shows the prioritized user stories, previously
estimated using the Delphi estimation group technique; the

key words for the stories are "like", "want" and "for".

Having the user stories, we estimated and established
Table Il of the duration of each Sprint.

D. Development of Sprint and Prototypes

At this stage, the development of the prototypes was
carried out according to the modules already established, with
Fig. 3, Fig. 4, Fig. 5, Fig. 6, Fig. 7 and Fig. 8.

For each Sprint, five increments were developed, which
are the sum of all the elements developed during the Sprint:

Increment 1 (Login Module): Here is developed the
interface that allows access to the platform, entering the
respective credentials, as shown in Fig. 3.

Increment 2 (Registration Module): Fig. 4 shows us this
module, which allows us to register applicants so they can
take the admission test.

TABLE I. BACKLOG CREATION

As can be seen in Fig. 2, all those involved in the . —
- R Lo User History Priority
application of the entrance examinations can be seen; in _
addition, the interaction between the main parties involved, | Asauser | want to enter the credentials to have access to the 3
interpersonal relations and community participation can be | 2dmission test platform.
seen [17]_ As an academic assistant | want to consult, update and register 1
applicants so that they can take their entrance exam.
As an academic assistant | want to record the questions and 1
, c\?; ‘ answers of the exam so that applicants can take the exam.
m % As an applicant | want to take the entrance exam in order to get 1
b ¢ ) 1 1 H H
’{/ﬁ i SUNEDU into the university.
MINISTRY OF g As an academic assistant | want to generate the results of the 2
EDUCATION m entrance exam to publish the entrants.
T As an academic assistant | want to generate the results of the 5
entrance exam to publish the entrants.
As a teacher | want to read the questions on the entrance exam
to guide the student in case he or she does not understand the 3
Am e question.
~ Q—b . . . .
H’\\ As an academic assistant | want to see in graphic format the
— - -
TUTOR STUDENT results of the exam in order to make an analysis of the 3
TEACHER performance of the applicants.
As an academic assistant | want to visualize if any of the
applicants have any limitations or disabilities so that | can 3
assign them to a different type of exam.

TECHNOLOGICAL
RESOURCES

ADMISSION
TEST

o ®

Oe—%

STUDENT GIVING
AUDIO AND TOUCH EXAM
RESOURCES

Fig. 2. Structured Situation.

TABLE II. BACKLOG CREATION
User History Priority
Admission test page for blind people. 14 weeks
Access Module. 2 weeks
Registration Module. 2 weeks
Examination Preparation Module. 4 weeks
Admission Test Module. 4 weeks
Results Module. 2 weeks
379|Page

www.ijacsa.thesai.org




WELCOME

Sign in to your account to continue
A pr——
€2 UCH k.
User:
Password.

Fergot password?

(IJACSA) International Journal of Advanced Computer Science and Applications,
Vol. 11, No. 12, 2020

1 Increment 5 Increment 5 (Results Module): The module

‘ allows us to see two options: in the first one the applicant can
know what his results were, as shown in Fig. 7; in the second
one, the university staff can elaborate different reports on the
results of all the applicants, as exemplified in Fig. 8.

Question Log

O $ x Q {https//examenintegral edupe

] @ D)

Exam View

H T‘.'-College

Exam Recerd A

Applicant rag\slmtier@. — Question 1

Reports A Press Q to play questions @
Exam View

- L Press R to play alternatives @
Exit CTRL + Gy

@ Press A to play alternative

Fig. 3. Login Screen.
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L
Ivan Diaz
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& p—_— . Last name: Sax ] T
2 Applicant Registation » select - Fig. 6. The Admission Test Screen.
: ;:r:;e\v j Mothee's fést niame Direction:
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s -
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Reports F, Answer to answer 1 @
Exam View Al —Queston Z
a
Bl CTRL 0y Answer to answer 2 @
Fig. 4. The Student Registration Screen. TR
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@ Upload audio answer
@ Upload audio answer

@ Upload audio answer

Upload audio answer

= =College Exam Record & Usert (@ result
Exam Recerd F, _ Question 1
Applicant 1 b2 ( Upload Question Audio } ﬁ .
Reports P ® Urlood audio anever [ TT— Fig. 7. Admission Test Results Screen.
Exam View F,
it CTRL + G Uplead audio answer @ Upload audio answer —n
rophics
— Question 2 <: c> x
b [ https:// Inite |.ed
C Upload Question Audic ) ﬁ Q fhtne2iomerinieonledune ] @

Student graphics

= ieCollege

Exam Record

Add Question @

Applicant registmllc;

Fig. 5. The Question Registration Screen.

Increment 3 (Admission Test Preparation Module): This
increment allows us to record the audios of the admission test

questions and answers, as shown in Fig. 5.

Increment 4 (Admission Test Module): In this increment
the student can play the audios of the admission test questions

and answers, as shown in Fig. 6.

Reports .
Exam View 7
“ Exit CTRL + Gy

Fig. 8. Admission Test Graphics Screen.
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E. Review of the Sprint

The development team is responsible for reviewing the
Sprint when it is finished, with an estimated time of three
hours maximum. One of the team evaluates that each user
history is fulfilled and applies changes if necessary. The team
explains the development of each module and mentions each
problem that arose during the development and the solution
that was applied.

F. Retrospective of the Sprint

For the retrospective, the scrum team evaluates the
finished sprint and the techniques that were used during its
development. Both the programming language PHP, the
database manager MySQL and the prototyping tools Balsamiq
and Adobe are evaluated. Members suggest new methods and
solutions for the improvement of the next Sprint.

IV. RESULTS AND DISCUSSIONS

A. About the Case Study

The design and development of this case study resulted in
the creation of the prototype of the web application for the
admission exam for blind people, which has the purpose and
objective of showing the correct function, interaction and
comfort of the users, ensuring its operation and functionality.
A result is presented to provide a solution to the lack of
software tools for people with disabilities, thus achieving a
step towards integration into society, thus improving the
quality of life of this population.

The Balsamiqg tool was of great importance, since with it
the prototypes of the web application were made, being easy
to use and to adapt for the designer; demonstrating its great
similarity to a web page. By having some basic options on
buttons, grouping and positioning of various components, it
allows agility and changes quickly [18]. In the same way, it
allowed an easy adaptation when making designs in Adobe
XD.

In a comparison with other articles with reference to the
applications for admission tests, it was observed that they
offer adequate learning environments, tests and feedback,
improving the knowledge and the self-evaluation process [19],
being a benefit for the student; however, applications like
these are not designed or destined to people with visual
limitations, because of the visual tools that are used and not
sound tools like recordings or texture tools like the friar, being
these characteristics clear differences between our prototype
and other similar applications. And this can be observed in the
record of questions and alternatives Fig. 5, in which the
questions and alternatives are entered in audios for people
who are heard by the applicants with visual limitations or
blind people. The result is a test in which the questions and
alternatives can be heard without the need for someone to read
them to them, improving their performance at the time of
taking the test; the model of the test is shown in Fig. 6. It will
consist of audios that will be played at the time of passing the
questions, which will be played automatically, indicating the
question and the alternatives, as well as the buttons to be
pressed to select the alternative. It is worth mentioning that the
keyboard will have Braille stickers so that the student can
distinguish the letters on the keyboard.

Vol. 11, No. 12, 2020

B. About the Methodology

Making a comparison with other articles, the development
of the application was made taking into account points of the
soft systems methodology, which is shown as an approach to
address problematic and disordered situations of all kinds
focusing the development [20]; the soft systems methodology
compared to other methodologies, such as Design Thinking,
has the advantage of analyzing with a holistic vision under the
systemic thinking, which allowed articulating all the involved
of the problem; on the other hand, Design Thinking does not
articulate all the parts. In the same way, for the development
of the case study, the steps specified in the Scrum
methodology were followed, focusing more on the
deliverables. Because having a single model as a waterfall or
prototype for development is not enough for the requirements
of the product and, therefore, agile development is more
useful for the development of customized products [21].

The use of the Scrum methodology allowed the
development team and the end users to work with a better
productivity, through continuous revisions during each Sprint
and with the feedback that helps to solve problems at the time
of development. In addition, he demonstrated many
advantages of using this development methodology, is that it
largely drives collaborative work, accept the changes within
each Sprint completed and make software deliveries gradually,
until the final product. Similarly, the flexibility it had for the
selection of sprints, makes it possible to work in different
ways development projects [22].

V. CONCLUSIONS AND FUTURE WORK

The prototype web application helps blind people to take
an entrance exam with more autonomy. The application will
allow the inclusion of visually impaired people towards an
admission test, making it easy to get into any college. The use
of the programming language PHP and the database manager
MySQL, being free software, reduces the investment cost for
the development of the web application. It is recommended
that in the future the web application be implemented in
Peruvian universities, since it would be a great step towards
inclusion for blind people. Similarly, not only use it in the
admission exam, but also in the exams they may take
throughout their career.
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