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Abstract — The Department of Education of Puerto
Rico (DE), has begun to implement and improve its
administrative processes using web technology.
Platforms such as SIE (Student Information
System), a system that collects, manages and stores
all data related to students and the academic offer
in schools, allows the teacher to perform tasks in a
more efficient and cost-effective manner. Although
the DE has made an effort to implement web
technology, the PR school’s still does the pre-
admission, admission and enrollment processes in
the traditional way of collecting information using
the paper. Process that in the case of the
Vocational School Miguel Such is extremely tedious
and archaic, where much of the data collected is
redundant and poorly processed due to lack of
standardization and protocols in the processes.
This often resulted in duplication of work and the
incurrence of incorrect information causing the
pre-admission process to be affected. The
implementation of mobile technology through the
development of an app, could speed up the pre-
admission process by guaranteeing the collection of
data in an orderly manner without redundancy and
duplication of work.

Key Terms — Cocoapods, DE, Firebase, iOS,
Pre-Admission, Vocational Miguel Such, Xcode.

INTRODUCTION

As mobile devices such as smartphones, PDAs
and tablet PCs are becoming increasingly popular,
mobile applications exert a great influence on the
way people communicate and access information
[1]. The Metropolitan Vocational High School
Miguel Such is a complex school located in San
Juan, large in space and enrollment, which makes it
difficult to administer effectively. The school relies
unnecessarily on paper, documents, informal

personal contacts, over-monitoring and supervision
of simple tasks that would be solved with an
adequate use of modern Information Systems. In
addition, the advancement of new technologies in
communications (smartphones, tablets and laptops)
has made the way in which students, parents and
teachers communicate more accessible and faster.
Even so, there are schools that are still
communicating in the traditional way, depending
on the use of paper, printers and ink, making the
communication process inefficient between both
parties. People nowadays use Facebook, Instagram,
Twitter and other social networking platforms to
communicate, making the information faster [2]. It
is for this reason that the schools have to acquire
and implement new technologies for the use of the
students, parents, teachers and administration, in
order to provide a better and efficient experience.

This proposal does not intend to solve all the
problems exposed. However, if we initiate the steps
for the digitalization of the information collected in
the registration, together with a standardized
process establishment we could take the initial steps
form the Vocational Miguel Such more agile and
organized.

MOTIVATION

For years our school has lacked a standardized
and organized process to enroll students. The pre-
registration process - where parents fill out
admission papers - is a tedious, slow and repetitive
process, you find yourself filling out forms asking
for the same information over and over again. This
process creates problems when processing
documents because many of them are lost, have
incomplete information and sometimes written
information is not understandable. Besides, the
Vocational School Miguel Such since the



implementation of Law 7, does not have
corresponding staff (Register) to address this issue
that is so important to the school. Due to this
problem, the enrollment process is not finished, and
they end up in other schools, affecting the
workshops and the teachers that, for lack of
students, are removed. Additionally, an official list
of students who have applied for is not generated in
time, nor is an official list of students enrolled for
courses generated. This meant that in 2017, neither
the teachers nor the students had an official
program of classes.

The root of these problems is the way in which
the data is collected manually in the registration. If
that initial step was carried out digitally many
processes in the future would be facilitated and it
would not depend on multiple points of data
collection of students. In addition, it could reduce
the time it takes a parent or guardian to complete
the entire process.

SITUATIONS

The problems that a pre-admission digital
system could solve are identified
a) The enrollment process is disorganized, slow
and repetitive before those in charge.
b) This process is not organized in order for the

information collected to be useful to the
school.
c) The information that is collected is not

validated or its uniformity is guaranteed.

d) We depend on the manual organization of
documents to be able to make multiple reports.

e) There are multiple data collection points after
enrollment.

f) The information collected is not accessible to
the staff that needs it in the correct format.

g) There are multiple manual tasks that occupy
time and human resources that could be
replaced by computers to increase the time
dedicated to direct service to students, teachers
and managers.

h) The absence of student lists, student programs

and teacher programs cause school time to be
lost as the whole school is organized.

i) The lack of information delays and hinders the
preparation of the school organization, the M1,
the administrative reports, etc.

LITERATURE REVIEW

Exploring how we can solve the problem of
data collection, we understand that it is necessary to
apply technology based on the web. The Education
Department through federal laws such as the "No
Child Left Behind" and the new law "Every Student
Succeeds Act, ESSA" has sought to improve the
implementation of technology to improve service at
the administrative level as in teaching. The
Curriculum Renewal Project of the Department of
Education (2003) pointed out the urgency for
students and teachers to appropriate technology;
that is, that they are able to work autonomously, in
collaboration and determining what technology is
required to carry out a task and when it is
convenient to integrate it [3]. The DE has created
several portals on the web to facilitate certain
administrative processes such as:

SIE (Student Information System) — is the
system that collects, manages and stores all data
related to students and the academic offer in
schools. The application manages a universal
database that stores among others; student
demographic information, academic information,
school organization, school information, discipline
incidents, enrollment, attendance, and student
grades [4].

MIPE (Mi Portal Especial) — is an electronic
PEI (Special Education Procedures), establishes the
educational services that the student will receive
according to their particular needs.

The system electronically stores the PEI
information and communicates electronically with
the Student Information System (SIE). This allows
the information to appear pre-populated in the
corresponding fields and streamlines data entry. In
addition, it has the ability to store all student data



and generate a variety of reports including statistics
[5].

Sistema Tal — electronic portal where the
teachers and non-teaching employee verifies,
claims and adjusts their time and their licenses.

These platforms that have emerged in mid-
2006 onwards have facilitated the process of
collecting and managing information in an
organized way, eliminating much of the time of
doing them if they are done in the traditional way
of paper deliveries [6].

Even so, we still have a long way to go, given
that a large part of the admission and enroliment
process of public schools in Puerto Rico do not
have a digitized system to deal with this issue. Even
though the SIE exists, many of the public schools in
Puerto Rico fall back into the process of paperwork
to enroll, it is necessary for each school to integrate
its students in the SIE system. Process that in the
case of the Voc. School. Miguel Such takes weeks
and up to a month to complete. Creating in itself
disorganization in the list of students with their pre-
admissions process and their respective classes. The
DE has implemented a new platform for students to
register online. This states that "This new process
will save many parents, mothers or caregivers
having to go personally to the school to perform
such management by hand, as was done™ [7], but
the reality is that this process is external and part of
the internal process that leads the specialized
schools as it is in the case of the Voc. Miguel Such
where it is required other documents and other
information, such as certifications, transcripts and
interview process for which the student aspires. All
this information consists of at least 9 documents for
the pre-admission process and at least 18
documents for the enrollment process. That is why,
in this research, a prototype that manages this
process of collecting information in a simple and
orderly manner will be discussed.

The Voc. Miguel Such School (VMS) is a
specialized school in the occupational area.
Technical courses are offered, such as general
mechanics, diesel mechanics, carpentry, nursing,
commerce, among others. At some point in 2002,

there were about 28 workshops, where one of them
was an aviation mechanic. So far (2018), the school
has 23 workshops. The reasons why it has closed
workshops are diverse, but one of the aspects that
have been evident by the recruiters is the lack of
effective promotion in social networks. The school
does not have any official website where its
workshops are announced and promoted. It was not
until 2014 that VMS was inserted into social
networks such as Facebook. Certainly, social
networks are one of the most used communication
methods of today's world. Their use in different
fields has been examined in several research studies
[2].

The VMS has lost a lot of enrollment from
around 1,400 students (2002) to one of only 900
students (2018). So far there is no website to guide
potential students about the courses offered at the
institution. And much less, there is no website to
request admission and / or enroll. In comparison
with universities, they have adopted technology to
temper the times of a new generation (Millennials)
that represents a collection of “smart, practical and
techno-savvy” people who are characterized by
shared common life experiences that will ultimately
influence how they impact the world for many
years to come [8]. A survey conducted by Noel-
Levitz (2009) found that 88 percent of college-
bound prospective students would be disappointed
or possibly eliminate a school from consideration if
the institution’s Web site did not meet their
expectations.  This  overwhelming  majority
emphasizes the impact technology can have on
student recruitment [9]. Over the years, generalized
best practices for how colleges and universities
should advertise themselves and engage with
today’s prospective students have created an
emphasis on the following: use of multimedia
(whether it is face-to-face or online), simpler Web
sites, personalized messages (both in print and
electronic) and keeping individualized contact as
relevant and practical as possible [10]. Millennial
students often do not express interest in information
that is not directly related to what matters to them,
nor are they willing to give a second chance at a



first impression [11]. As a result, the balance
between making a student feel welcomed by an
institution and providing them with the information
necessary to make an informed decision is a very
delicate balance.

MosBILE APP APPROACH

Regarding the new emerging technology, the use
of smartphones has been increasing. We understand
that the best approach to implement our interactive
platform is through a mobile application. Based on
a recent study by Pew Research Center on
Smartphone [12], nearly two-thirds of Americans
are now smartphone owners. Among the
smartphone owners, Millennials (ages 18-34) are by
far the most technologically advanced user group,
with a 95% cell phone ownership. The majority of
the cell phones today are smartphones.
Smartphones are widely used for navigating
numerous important life activities ranging from
searching for health information, using educational
re- sources, finding jobs, reading news, sharing
contents with others, following the driving
direction, performing tasks, to staying connected to
the world, and many other usages [13]. For many
users, these de-vices are a key entry point to the
online world [12]. One of the main driving forces
that make people more and more “smartphone-
dependent” is the rich resources available from the
web.”

FUNCTIONALITY SUMMARY

The main function of the first phase of the
mobile application called MiguelSuch app that will
be to collect and provide information related to the
pre-registration process and in addition, provide
updated school notifications, and many other
functionalities to keep up to date with the school.

Project Goals

The application will focus on improving user
communication within the school, parents and
students. The following table 1 shows some of the
goals of the application.

Table 1
Project Goal

Project Goal

F | Goals:
Pre-registration process
$School Notification

Comment/Description/Reference

Parents will be able to register the student using the app.
Automatic notification of important student or teacher
tasks.

Show a calendar specific and tailored to each
student/teacher.

School Calendar

Goals:
Time to Market

efficiency, cost, quality
-~ .

Be able to deliver a high-quality product in a short time
Best in Class school communication application

Development time Time to complete development and debugging is limited

Deliverables

This project will be delivered in phases. Phase |
will be part of this course and will include the
following tasks:

Pre-Registration Process

Part of the tasks includes the registration of the
user where it will be indicated if he is a student or
parent/guardian. Then, the options are presented for
requesting, either ninth grade, tenth grade or a
transfer (which may occur from another vocational
school at any time during the academic year). After
determining the grade interested, the system will
collect detailed information of the student such as:
of SIE (“Sistema de Informacion
Estudiantil”), name and surname, type of student
(regular, special education or 504), postal and
residential address, country of origin and if the
requested grade have been repeated. Also, family
information will be requested to identify the socio-
economic profile such as: name of parents or
guardians, occupation, place of work, highest
academic degree, beneficiary of federal and/or state
aid and annual income. At the end of this process a
section will be presented that will allow attaching
documents. It is suggested that parents or guardians
can use the camera of the mobile device as a
scanner making the process even more convenient.

number

School Notification

This  functionality ~ will show important
notifications about school, courses, teacher, or
student related task. Application will interact with
the iPhone Notification Center to automatically
popup school notifications to the end user.



METHODOLOGY

The methodology is based on the Rapid
Development  process. Rapid  Application
Development (RAD) — is a development technique
which aims to produce a working piece of software
between 60 and 90 days. RAD is a concept that
products can be developed faster through the
gathering of requirements using workshops or focus
groups, prototyping and early, reiterative user
testing of designs, the re-use of software
components, a rigidly paced schedule that defers
design improvements to the next product version
and a less formality in reviews and other team
communication [14].

The structure of the RAD lifecycle is thus
designed to ensure that developers build the
systems that the users really need. This lifecycle,
through the following four stages, includes all of
the activities and tasks required to scope and define
business requirements and design, develop, and
implement the application system that supports
those requirements [15].

Requirements Planning - Also known as the
Concept Definition Stage, this stage defines the
business functions and data subject areas that the
system will support and determines the system’s
scope.

User Design - Also known as the Functional
Design Stage, this stage uses workshops to model
the system’s data and processes and to build a
working prototype of critical system components.

Construction - Also known as the
Development Stage, this stage completes the
construction of the physical application system,
builds the conversion system, and develops user
aids and implementation work plans.

Implementation - Also known as the
Deployment Stage, this stage includes final user
testing and training, data conversion, and the
implementation of the application system.

PROTOTYPE

For the prototype of the platform, it will be a
native application using the iOS operating system.

For this it is necessary to do it from an Apple
computer. Apple has its own integrated
development environment (IDE) called Xcode.
Xcode supports several languages like Objective -
C, C ++, Swift among others. But since the 6.x
version of Xcode series, Swift became the
predominant language for developing mobile
applications [16] The current version for our
prototype is Xcode 9.3.1. It is also important to
implement a database, our approach to this is to use
Firebase. Firebase is a cloud service provider as
well as a backend business that allows you to obtain
organized data for mobile apps [17]. It is google
provided API to create a database and fetch from it
in real time with only a few lines of code. Data is
stored as JSON and is accessible from all the
platforms. Firebase is a paid service and you get
200 MB of storage space for free, that will do
enough for the prototype. [18]

Some of the firebase features that we can
implement are:

Authentication: Feature in firebase that
permits only authorized users to access your
application. Firebase provides login through Gmail,
Github, twitter Facebook and also let the developer
create custom authentication, but for our prototype
we are only going to use email and password
authentication.

Messaging: firebase cloud messaging lets you
to deliver messages.

Real-time Database: Database in firebase is a
cloud-based database and does not need SQL-based
queries to store and fetch data. Database is highly
reliable and superfast which means that data is
updated and synchronized in no time and data is
maintained even user lose internet connection.

Storage: Firebase also provides storage
facility. It can store and retrieve content like
images, videos and audio directly from client SDK.
Uploading and downloading is done in the
background. Data stores are safe, and the only
authorized user can access it [16].

Finally, the way that firebase can communicate
with our application for iOS is through special
libraries that are provided by the firebase platform.



For this, CocoaPods was installed. CocoaPods is a
dependency manager for Swift and Objective-C
projects. It has thousands of libraries and can help
you scale your projects elegantly. Ultimately, its
goal is to improve discoverability of, and
engagement in, third party open-source libraries, by
creating a more  centralized  ecosystem
[cocoapods.org]. Dependencies for projects are
specified in a single text file called a Podfile with
which CocoaPods resolve dependencies between
libraries, fetch the resulting source code, and then
link it together in an Xcode workspace to build
your project [19].

FathariMother

Diagram A
Basic Use Case lllustrating the Pre-Admission Process and
its Users

PRE-ADMISSION SCENARIO

The prototype so far consists of three users; the
student, parent and the administrator. In this first
phase, where the pre-admission process is done, the
father / mother plays an important role. The parent
will need to create an account to begin the pre-
admission process, where the parent will be asked
to fill out a form with the corresponding
information. Also, the parent will have to upload
certain documents as part of the pre-admission
requirements. When the father has filled out the
entire form he will have to submit the form to the
cloud. A notification will appear declaring that the
process was successfully uploaded to the cloud or
not. The administrator will manage, edit the

database, this also includes adding and removing
users. The administrator has the option of printing
the information in the database for administrative
purposes. Although in this first phase we want to
facilitate the pre-admission process, we also want
to expand that the admitted student has access to
the events and calendars found on the Home screen
(See diagram A).

APPLICATION COMPONENTS

The application consists of a graphical user
interface  (GUI) using the Human Interface
Guidelines from Apple. In Figure 2, we can look at
the design of the Interface for the prototype, Main
screen will consist of three buttons to either: enter
your username and password, create a user, or
move directly to the pre-registration form.

Figure 2
Main Screen — It Provides Three Options for the User

If the user pushes the "Request of pre-
admission” button this will take him to the screen
privacy & Policy statement, (see Figure 3), there
will be a contract of the app and contract of
providing reliable information when filling out the
forms. When the user pushes the continue button,
the user accepts the conditions of use and can
proceed to create his account. Additionally, it is
necessary that the user already have at least one
email in advance.

To create a new user, see Figure 4, it is needed
to specify what type of user you are, including



students, parents and teachers. So far, there will be
no functionality for the user / teacher as it seeks to
involve in this first phase the student and the
parent. To be able to access the pre-admission page,
it is important that the user is the parent.
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CONTINUE

Figure 3
Privacy & Policy Statement — Rules, and Other
Consideration for Using the App
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Figure 4
Create New Account

To create a new user, you need to specify what
type of user you are; it included students, parents
and teachers. So far, there will be no functionality
for the user/teacher as it seeks to involve in this
first phase the student and the parent only. To be
able to access the pre-admission page, it is
important that the user is of the parent-mother type.
By pressing continue, they will go to the pre -
admission pages. The first section is for the student

information; a second section is for the parent
information and at the end the user selects the
courses that are interested in taking. See Figure 6.
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Figure 6
Pre-Registration — Form to Enter the Required Information
for Pre-Admission Process

If the user presses "My account” it will take him
to the Log - in screen, (see Figure 7) this screen
will allow the user to enter their email and
password to access their account and take it to the
Home page, see Figure 8. Additionally, on the Log
In page there is a link where you will allow the user
to recover his password in case he has forgotten it.
On the Home screen, events that are relevant to the
school community will be presented. Also, at the
Home screen, the user can access any of the
functions of the application. A toolbar at the top
will allow easy access to the calendar, notification
and move back to the home page.
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Figure 7
Log — In screen — Introduce Email and Password to Log In
(Also There Is a Link In Case the User has Forgotten his
Password)
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Home Screen
The calendar screen, will present the semester
school calendar or the whole year. It needs to be
dynamic and easy to search. The notification screen

shows important notifications about school,
courses, teacher, or student related task.
Application will interact with the iPhone

Notification Center to automatically popup school
notifications to the end user, see Figure 9. For
future work, a menu will be considered, where you
will have additional features such as: configuration,
admission process, search, my classes, contact us,
about us and links to the Facebook, Instagram, and
twitter accounts of the school, see figure 10.
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Figure 9
Notification Screen

NOTICIAS & EVENTOS

ADMISION

MENSAJES

NOTIFICACIONES
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CALENDARID

CONTACTENOS

NOSOTROS

Figure 10
Side Menu with Additional Components

COMPETITIVE ANALYSIS

We have identified three applications from
different 10S developers that, even though the
applications have different functionalities, are
available for the same user base; parents, teachers,
and students. In the following paragraphs we will
go over each of the mobile applications:

“ClassDojo” developed by Class Twist Inc., is
a free application created with the purpose of
enabling a simpler, safer, and faster communication
path between teachers, students, and parents. Some
of the features includes on this application are:
Instant messaging between teachers and parents,
parents can see their child’s updates at home,
photos and videos can be uploaded from the school,
and teachers can send encouragement messages to
their students. Applications is been made available
in more than 5 languages and it is free for grades k-
12. Something important to mention is that it has a
rating of 5 starts among 435k reviewers.

“Circle Public School” developed by Arinum
Solutions Pty Ltd. This application has similar
features than “ClassDojo” but with additional
functionalities that make it more related to the
application we are developing. With this
application the parents will have the school
calendar within finger reach, school will be able to



send instant messages to the parents to assure
effective responsive communication, school can
share important moments by adding event photos
through the application, there is a newsletter
section, access social media school pages like
Facebook directly from the application and many
more features. For teachers, the application has an
Administrator console to control all the home page
information and links. The application is free for
trial and the price starts at $149/yearly for a school
with 50 students or less. Something worth to
mention is that the developer of this application has
more than 150 school apps including the next
application we will be reviewing.

“Herald School”, developed by Leading
Professional Technology, is another mobile
application for schools, parents, and students.
Herald School is an application for information and
resource sharing especially designed for parent and
students. With the application the school can share
notice, news, file, link resources, share teacher
information, and description about the institute
through the application. The developer has more
than 20 school related applications for different
institutions.

“Tarcutta Public School” developed by
Arinum Solutions Pty Ltd. This application has the
following features: academics and activities
calendar, Instant push notifications, Photos section,
School news. In addition to these features, that
were somehow available in the previous reviews, it
includes a section for reading documents such as
school policies, rules, and other important
information directly from your phone. Another
section that aligns with our intended application is
the Electronic Mobile Form section. On this section
the user can instantly fill out most of the school
forms (Absent notes, late notes, excursion
permissions) and submit them directly from the
iPhone. A copy of the submitted form is sent to the
email for reference.

After going over various iPhone applications
that were developed for school communication
purpose the benefits and gaps an application for
schools can cover is confirmed. Every application

has is particular feature that was created to cover a
particular need for the user they intent to impact.
The initial focus for the mobile application was
only to be used for a student admission data entry
form. By adding features found as part of the
review the application will be more sellable and
useful for the end users. Features like the activity
calendar, instant messaging, official documents
availability, add additional standard forms, and
school news are going to be evaluated for adding
them as part of the application.

EVALUATION METRICS

To be able to evaluate our Phase | application,
the following guideline will be used:

e Functionality: It indicates the extent

to which the functions specified are made

available in the software.

o Reliability:

It indicates the reliability of the software.

e Usability: It indicates the usability or the extent
to which the users feel the software is easy to
use.

o Efficiency: It indicates the efficiency of the
software.

e Maintainability: It indicates the extent to which
the software can be easily modified and
maintained.

e Portability: It indicates the ease of changing the
software from one environment to another.

PROJECT PLAN DETAIL

Considering the limited time, the following
Table 2 represents the task and their due date.

Table 2
Project Plan Detail

Ident. | Deliverable Planned Start Date | Planned End Date

TI | Project proposal & wireframe (4302018 050772018

T2 | Development System 05/0872018 051412018
Configuration

T3 | Application Development 05/1472018 06/15/2018

T4 | Application Testing & corrections | 06/15/2018 06/28/2018

15 | Production release 06/2872018 070572018




FUTURE WORK

This prototype is in the 1st phase of
development, which consists of being able to do the
pre-admission process through a native mobile
application in the iOS. For the purposes of this
research, it is limited to the functionality of the
MiguelSuch app, which is to collect input from the
user to save and process the pre-admission. It is
contemplated that in the future, this application
may also carry out the process of interviewing and
re-admitting  students.  Implement  additional
libraries that allow you to make other types of
validations regarding the information entered by the
user. The prototype was written for iOS users, but
the application must be expanded to counterpart for
android and google devices. The application must
be tested with large data and users set to see how
efficient it is processing every pre-admissions
submission. Authentication support for social
media such as Facebook and / or Gmail and
implementation of an online payment system that
supports online money transfers for the pre-
admissions fee and services as an electronic
alternative to traditional methods of cash money.
Implementing a side menu for additional features
such as: configuration, admission process, search,
my classes, contact us, about us and links to the
Facebook, Instagram, and twitter accounts of the
school. Another thing to consider is to know how
long it takes a user to complete the pre-admission
process using the application vs. the time it takes
for traditional means such as filling out paper
forms.

CONCLUSION

The design for this prototype complies with the
1st features of the pre-admission process. It was
possible to save the data through the application
using external libraries such as in the case of
"firebase". The data captured in the system will be
used for other purposes, such as data recovery and
administration, since the students will feed all the
required data. This solves the problems of the
avoidable delays involved in the inner-office

transfer of data. Additionally, it gives us good
beginnings that the pre-admission process can be
given on a larger scale including more users. This
could reduce the time it takes for a parent to
complete the pre-admission process.

It is important to adapt to times and new
technologies, mostly mobile. There are countless
tools to develop mobile applications. Although this
prototype was made for the native iOS system,
there are other systems that deserve to be
considered as Android operating system. Another
approach that can be considered would be the
development of a hybrid application, which allows
you to develop mobile applications for both iOS
and Android. There are platforms that perform that
task like the ones called lonic. In short, developing
a mobile application for the use of a school can
have a significant impact on the school community
that we should take advantage of.
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