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ABSTRACT

In Peru, unpunctuality or regular absences by university
teachers during class hours contribute to a deficient
educational system for the population. In response to this, this
paper developed the coding method in conjunction with SAP
tools, having simple specific activities and an order in them.
The aim of this is to develop a web system that allows an
adequate registration and monitoring of the attendance of the
professor during classes in the universities of Lima, Peru. The
web system has been applied at the University of the
Americas (UDLA-Ecuador), contributing to the control of
teacher attendance. These results show that the software is
effective and efficient for future application in the universities
of Lima, since it will allow the control of the teacher's
attendance in an optimal way.

Key words :Cloud application, Mobile Application, SCP
application, Teaching assistance.

1. INTRODUCTION

The New Zealand Productivity Commission has shown that
although one works longer hours, it does not necessarily
imply that one works better [1]. Nevertheless, there are
organizations that demand minimum working hours from
their employees and expect them to be punctual [2]. This
paper does not discuss the relationship between working
hours and productivity, but emphasizes that this imposition is
essential, especially in the case of educational institutions,
since it highlights the importance of the relationship between
student learning and the time given by the professor. The
reason for this is that in order to ensure the quality of teaching,
the least that is required for proper learning is the assistance of
the university professor [3]. Otherwise, students associate the
lack of punctuality and attendance of the teacher with a lack of
responsibility and respect for the students [4], which affects
their level of interest in the class, which leads to damage to
their own learning. Therefore, although there are possibilities
for regulating student attendance, it is necessary to start with
teachers [5].
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In this way, it is clear that there must be a means to effectively
record and control attendance, whether in physical or digital
form, and that it must allow security measures to be taken to
avoid possible alteration, deterioration or loss [6]. However,
while many educational institutions opt for manual physical
recording for attendance control, they must subsequently
enter it into a computer system in order to generate reports,
which makes it a laborious process and increases the
workforce's requirements [7]. A responsive web-based system
has been proposed with QR reader capabilities to record
teacher attendance in the classroom directly, avoiding
downtime, in the city of Lima, Peru. This web system will also
be able to evaluate the impact of the economic incentive
system on teachers' monthly and annual attendance patterns
[8], since the educational institution will be able to sanction
academic tardiness.

For the development of this web system, which has already
been implemented at the Universidad de las Américas
(UDLA) in Ecuador, it has been decided to use the Build.Me
tool, with the purpose of designing the prototype, since the
tool allows access not only to the Frontend and Backend, but
also to the database [9]. Subsequently, the web system will be
developed in SAP HCP as it is focused on integrating the
applications in the cloud and in the facilities seamlessly [10].
Likewise, SAP S/4 HANA will allow the IT landscape
objectives to be met with hybrid scenarios [11], an advantage
that will be used to create a responsive web system for
adaptation to mobile.

Therefore, the aim of this research is to design and implement
a responsive web system that allows users (university
professors in this case) to register their attendance in their
class schedule with an online database.

The present work is divided in the following way: Section 2
will explain the methodology and tools to be used. Section 3
will cover the application of the case study. Section 4 will
develop the results and discussions; and section 5 will detail
the conclusions obtained.

2. METHODOLOGY

The methodology of this research will be carried out for the
development and implementation of the web application
system. In the design of the application it will be possible to
locate the Build.Me tool. On the other hand, as far as the
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application is concerned, a responsive web system will be
created, which indicates that it can be used both on the web
and on cell phones, the latter being accessed through an URL.
At this point the SAP tools will be used. The tools to be used
are explained below.

2.1 SAP

SAP or "Systems, Applications, Products in Computer
Science", is a computing system which permits enterprises to
administer and manage human resources,
financial-accounting, productivity, logistics and more [12]. It
has many years of experience supplying stock planning
solutions to its clients, either natively as part of SAP Supply
Chain Management (SAP SCM) or through third party
suppliers [13].

2.2 SAP UI5

SAP UI5 supports the development and layout of
HTML5-based, business-responsive SAP web applications. It
is a programming framework that facilitates the development
of web applications; therefore, the UI5 core offers a solid base
that simplifies your work by managing many aspects of
modern behind-the-scenes development [14].

2.3 SAP S4 Hana

This tool marks a step beyond the Data Logging Transaction
System. It shows us that it is the exclusive database of SAP
ERP and SAP Business Suite.

2.4 SAPHana Cloud Platform

SAP HCP is a service platform, which means to use SAP UI5,
in conjunction with SAP S4 HANA. Because it is an open
business platform designed to help innovate, integrate and
extend applications with agility, flexibility and variety [15].

2.5 Build.Me

Build.Me is a comprehensive SAP tool with a catalogue of
Fiori prototypes to reference as well as to remix in order to
match final customers' necessities [16]. By catalogue, it refers
to defined prototype sketches, in this particular case for a
responsive web application, which allows us to operate and
design.

A. Advantages

It allows stakeholders and users to visualize the design and
assist in shaping the front-end before any development begins.

B. Disadvantages

The components are limited for all the tools that SAP UI5/
Fiori has. The canvas is dynamic, but sometimes it does not
set the components well so the page must be refreshed.

26 HTML

HTML is a software reference standard for connecting web
pages. In this work HTML 5 will be used specifically, being
this the fifth revision of the HTML language, and it is one of
the most important factors for this project since it is used for
the elaboration of web pages.
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2.7 JavaScript

JavaScript is a programming language for the web [17]. This
indicates that JavaScript is an interpreted language and that it
is implemented as part of a web browser allowing to improve
the interface and at the same time to make the web pages
dynamic.

3. APPLICATION

3.1 Prototype Design

Build.Me provided all the components and elements to make
web applications, giving us the tools that are more efficient,
also allowed unrestricted access to the components of
SAPUIS Fiori. Build.Me was able to create all the views and
the flow that the application will follow; meaning, the login
sequence to enter the university professor's personal account,
followed by the QR codes for entering and exiting the classes;
likewise, it was considered to access the students' notes for a
more accessible data visualization, as an addition to the web
system, as can be seen in Figure 1.
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Figure 1: Creation of views and flow through Build.Me

3.2 Development of Web System for Teachers

For the purpose of recording teacher attendance, SAP HCP
was used, which contains the tools HTML 5, SAP UI5, SAP
S4 HANA and JavaScript, to create the main views such as the
logo and login to the institution, as shown in Figure 2. Once
the login is made, the teacher's class schedule information
screen will be accessed, as well as their respective classrooms,
as shown in Figure 3.

Figure 2: Log in Screen Figure 3: Class Schedule
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Further details of the user functions in the application (i.e.
referred to in Figure 3) are given in Table 1.
Table 1:Functionality of the server for the teacher

Function Description
Schedule It shows the time of entry into a respective
classroom.
The user will be able to see in which room
Classroom

he has his following lecture.

Functionality that allows differentiation
from other courses, according to the
curriculum of the institution.

Course Code

Its main function is to read the QR code
and mark the teacher's attendance when he
or she enters and leaves the corresponding
session.

QR Reader

Figure 4 shows the layout screen of the main functionality of
the QR code set to the scanned classroom entry option.

Figure 4: QR Code Reader

3.3 Development of Web System for Classrooms

At this phase the Web System will be developed to generate
the QR code that will read the system for teachers as shown in
Figure 5.

Figure 5: QR Code Generator
4. RESULTS AND DISCUSSION

This system proposal has been implemented at Universidad de
las Américas (UDLA) in Ecuador, since a new method was
required to control the attendance of its professors, due to
their usual lack of punctuality and presence. Thus, the
professor of the mentioned university marked attendance
twice, the first time in a traditional way thanks to the
employee card that identify him, on the door as seen in Figure
6. Following this, once found in the classroom (Figure 7),
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attendance was marked through the execution of the
implemented web system. The final results showed positive
indicators demonstrating the benefit that the system obtained
in its application.

| bt 7
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Figure 6: Entrance door 1  Figure 7: UDLA computer room

UdlaPark Headquarter

4.1 About the Application

It has been evaluated that, unlike a previous study [7], this
research does not require an Arduino board or external
circuits, which evidences its practicality by requiring only a
smartphone, which is already common among university
professors, and a tablet that allows registration in the
classroom. A similar situation is compared with the study by
J. lio[18], which requires a card reader.

4.2 About the Methodology

The main advantage of the methodology and tools used in this
research article is the dynamism when carrying out the
project, since SAP tools are in the cloud and allow
programming without the need for downloading programs.

Granados Headquarter

5. CONCLUSIONS

In this paper a software to record attendance at the University
of Ecuador was designed and implemented. The efficiency of
the system demonstrated serves as a basis for proposing a web
system similar to the present in the universities of Lima, Peru,
in order to combat the unpunctuality and non-attendance of
university professors in classes, which will benefit student
quality.

Regarding the tools chosen, the SAP Cloud Platform
permitted a dynamic and interactive development, as well as
direct access to the cloud; which benefited the proposal, since
it was allowed to be in real time at a fast response speed
without saturation of the system.

Lastly, it is highly anticipated that the results will serve as a
foundation for any educational institution seeking to optimize
the monitoring and control of university faculty attendance in
their classrooms. Likewise, it is suggested that, although the
educational institution decides the actions to be taken in case
of delay or non-attendance, future research could recommend
an approximate discount to teachers as a constructive penalty
that will promote in a certain way the attendance of educators.
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