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Abstract

Several studies have proposed Project-Based Learning (PBL)
as one of the most effective methodologies to achieve
competency-based education. The objective of this work was
to test the PBL methodology in a group of university to meet
competencies. This test was applied to 25 students group
divided into teams that were tasked with developing a
prototype for a different part of a unit operation. The final
product was the demonstration of the operation of the
prototypes individually and together. In the first part, students
were asked to make a design proposal. Once the design was
accepted, the construction of the equipment with commonly
used materials was prepared. Subsequently, the performance
and characteristics of the assembled prototypes were
presented to an evaluation committee. Based on the results
obtained, it can be concluded that the PBL methodology
proposed in this work contributed to the development of
competence by students. We believe that the use of the PBL
methodology could enrich the learning of Engineering
students, as well as bring it closer to real scenarios.

Project-Based Learning, Unit Operations, bioreactor

Resumen

Varios estudios han propuesto al Aprendizaje Basado en
Proyectos (ABP), como una de las mas efectivas
metodologias para lograr una educacion basada en
competencias. El objetivo del presente trabajo fue probar la
metodologia de ABP en un grupo de educacion superior para
cumplir competencias. Esta prueba fue aplicada en un grupo
de 25 estudiantes divididos en equipos a los cuales se les
encomendd desarrollar un prototipo para una parte diferente
de una operacion unitaria. El entregable final fue la
demostracion de la operatividad de los prototipos de manera
individual y en conjunto. En la primera parte se le solicito a
los estudiantes que hicieran una propuesta de disefio. Una vez
aceptado el disefio se dispuso a la construccion de los equipos
con materiales de uso comun. Posteriormente se hizo la
presentacion del funcionamiento y caracteristicas de los
prototipos ensamblados frente a un comité evaluador. A partir
de los resultados obtenidos, se puede concluir que la
metodologia de ABP propuesta en este trabajo contribuyo a
que los estudiantes pudieran desarrollar la competencia.
Consideramos que el empleo de la metodologia ABP, podria
enriquecer el aprendizaje de los estudiantes de Ingenieria, asi
como acercarlo a escenarios reales

Aprendizaje Basado en Proyectos, Operaciones Unitarias,
Biorreactor
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1. Introduction

It is well known that nowadays some of the
qualities that a good engineer must have are: the
ability and willingness to learn, extensive
knowledge of basic sciences and training in the
use of software related to the area, but mainly
must be prepared to learn permanently, as well
as to communicate assertively and the ability to
work in a team, so their education should be
more comprehensive. Taking into account the
above, several studies have proposed Project
Based Learning (PBL) as one of the most
effective  methodologies to achieve a
competency-based education because it can
integrate knowledge, skills and values (De los
Rios, et. al., 2015 and Ausin, et. al., 2016).

This innovative methodology bets on a
more active role of the student within the
classroom and on a modification of the teacher's
role (Rodriguez-Sandoval and et. al., 2010). PBL
is a methodology that implies a change in the
pedagogical paradigm, since it promotes the
simulation of a real classroom environment, as
well as the integration of acquired knowledge,
critical thinking and collaborative work. This
methodology is based on students formulating a
work plan defined by objectives, which must be
periodically fed back, in addition to the
presentation of a final product that will be
evaluated through a series of standardized
evaluation criteria.

Therefore, the university teacher must
possess a series of knowledge, skills and
aptitudes that allow the generation of significant
knowledge through the approach of situations
that simulate real life ( Martinez Valdes, 2021).
According to the curriculum  design
methodology of the Technological and
Polytechnic  Universities, competencies are
disaggregated into two levels of performance;
units by competence and capabilities, we
contribute to the achievement of improving the
competence of coordinating processes and
bioprocesses based on the use of chemical and
biological inputs, modeling techniques, scaling
and instrumental analysis, to develop methods of
control and personnel development, for quality
management optimizing human, technological
and natural resources that contribute to the
transfer of knowledge and productive sectors
with a focus on national and international
competitiveness (Callejas Torres, et. al., 2017,
de la Garza Vizcaya, 2013 and UPCI, 2018).
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Thus, the objective of the present work
was to test the PBL methodology in a higher
education group of Biotechnology Engineering
for the subject of Unit Operations to meet the
previously described competence.

Methodology to be developed

In the municipality of Cuautitlan lzcalli, State of
Mexico, the Polytechnic University of
Cuautitlan Izcalli (UPCI) is located (Figure 1),
where the Biotechnology Engineering program
is taught and which includes Unit Operations as
part of its 6th quarter curriculum.
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Figure 1 Location of Universidad Politécnica de
Cuautitlan lIzcalli (UPCI)
Source: Google maps

This test was applied to a group of 25
students between 19 and 23 years old, who were
divided into teams of 4 or 5 members, each team
was given the task of developing a team for a
different part of a unitary operation (milling,
maceration, cooling and fermentation), so that
the final deliverable was the demonstration of
the operation of the prototypes individually and
as a whole.

Monthly reviews were made of the
progress of each of the teams, which were
evaluated by means of checklists.

RANGEL-RUIZ Karelia Liliana, GRANADOS-OLVERA, Jorge
Alberto, VARGAS-SOLANO Zaira. Teaching proposal for the subject
of unit operations at the university level through project-based learning
(PBL) methodology. Journal Schools of economic Thought and
Methology. 2022
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Design proposal

For this first part the students were asked to
make a proposal, through a bibliographic
research and specialized software (Lab VIEW,
for the design and COCO simulator, for the
calculations), about the design of each one of the
equipments taking into account that these could
be used individually or together with the other
equipments assigned in the group, The main
objective of this part was for the student to
propose a design by analyzing its conditions,
parameters, type, operation configuration, mass
and energy balances, movement, heat transfer
operations and its possible use and application.
This part was evaluated by means of
heteroevaluation by the teacher.

Assembly and assembly of the prototype

Once the design was accepted, the construction
of each one of the equipments with commonly
used materials was started. The objective of this
part is that the students build their equipment
considering their conditions, parameters, type
and configuration of the operation. The
evaluation of this part was carried out by means
of heteroevaluation by the teacher.

Demonstration

Once the different prototypes were built, we
proceeded to the demonstration of the operation
of the equipment individually and as a whole,
this was done by assembling and operating the
equipment. For the evaluation of this section, a
co-evaluation among the members of the same
team and a self-evaluation were requested.
Likewise, a hetero-evaluation of the presentation
of the prototypes, characteristics, advantages
and disadvantages was carried out by an
evaluation committee made up of specialists in
the process area.

Results

The results obtained from this pilot test are
described below:

Design proposal

In this first review, the students presented the
designs of the prototypes of the different
devices: mill, macerator, cooler and fermenter.
Once they were reviewed, the pertinent
observations were made and returned to the
students so that they could be taken into account.

ISSN 2523-6997
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Prototype assembly and assembly

Once the students attended to the corresponding
observations, we proceeded to the construction
of the prototypes, in figure 2 you can see the ball
mill prototype.

Figure 2 Prototype of a ball mill

Figure 3 shows the macerator built with
easily accessible material, this macerator has a
temperature control that is visualized through a
display located on the outside of the prototype.

Figure 3 Macerator with temperature control, showing the
display on the outside of the prototype

Figure 4 shows the cooler built from
simple materials and with a copper coil inside
the prototype.

RANGEL-RUIZ Karelia Liliana, GRANADOS-OLVERA, Jorge
Alberto, VARGAS-SOLANO Zaira. Teaching proposal for the subject
of unit operations at the university level through project-based learning
(PBL) methodology. Journal Schools of economic Thought and
Methology. 2022
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Figure 4 Cooler prototype. A: external view of the cooler.
B: view of the copper coil inside the cooler

Finally, in Figure 5 we can see the
fermenter, also built from simple and easily
accessible materials.

Figure 5 Fermenter prototype

Demonstration

Finally, Figure 6 shows the different devices
assembled to work together. The performance
and characteristics of the assembled prototypes
were presented to the evaluation committee.

ISSN 2523-6997
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Figure 6 Unit operation system consisting of: 1: mill, 2:
macerator, 3: cooler, and 4: fermenter

Co-evaluation and hetero-evaluation
were carried out by means of a Google form for
the 25 students who took part in the pilot test.

Conclusions

From the results obtained, it can be concluded
that the PBA methodology proposed in this work
contributed to the students of Unit Operations of
Biotechnology Engineering to cover the
competence of coordinating processes and
bioprocesses based on the use of chemical and
biological inputs, modeling techniques, scaling
and instrumental analysis, to develop methods of
control and personnel development, for quality
management optimizing human, technological
and natural resources that contribute to the
transfer of knowledge and productive sectors
with a focus on national and international
competitiveness, in a satisfactory manner.

Some of the areas of opportunity that
could be observed throughout the
implementation of this pilot test were: to have a
greater specificity in the requirements that are
reflected in the checklists, the application of a
relevant evaluation instrument to know the
opinion of students about the implementation of
this type of methodologies and the impact on
their learning and seek to optimize the time in
the application of each of the stages to add the
part of production at the test level.

RANGEL-RUIZ Karelia Liliana, GRANADOS-OLVERA, Jorge
Alberto, VARGAS-SOLANO Zaira. Teaching proposal for the subject
of unit operations at the university level through project-based learning
(PBL) methodology. Journal Schools of economic Thought and
Methology. 2022
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We consider that the use of the PBL
methodology could enrich the learning of
engineering students, as well as bring them
closer to real scenarios that they will face during
their professional career.
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Abstract

The rise of industry 4.0 (14.0) technologies increases with
the passing of days, as well as their permeability in areas
of other kinds, such as education. Currently the term
coined for this is Education 4.0 (E4.0) which can be seen
as a paradigm and can be conceived as an educational
approach that uses the technological axes of 14.0 to
optimize the teaching-learning process. One of the
technologies that have been implemented the most in E4.0
is augmented reality (AR). However, this technology
generally requires a high degree of expertise, which is why
this paper proposes a methodology for the creation of
applications (app) with AR that can be used as teaching
resources in different subjects and educational programs
of an affordable and intuitive way. Which is ad hoc to the
objective pursued, allowing the creation of apps with AR
where the use goes hand in hand and the creativity of the
user who will insert it in the pedagogical process
corresponds to him and allows students to enter the E4.0.

Education 4.0, App, Augmented reality

Resumen

El auge de las tecnologias de la industria 4.0 (14.0)
aumenta con el paso de los dias, asi como su
permeabilidad en areas de otras indoles, como lo es la
educacién. Actualmente el término acufiado a esto es
Educacion 4.0 (E4.0), la cual puede ser vista como un
paradigma y puede concebirse como un enfoque educativo
que utiliza los ejes tecnoldgicos de la 14.0 para optimizar
el proceso de ensefianza-aprendizaje. Una de las
tecnologias que mas se ha implementado en la E4.0 es la
realidad aumentada (AR, por sus siglas en inglés). Sin
embargo, esta tecnologia por lo general requiere un grado
de expertis alto, es por eso que en este trabajo se plantea
una metodologia para la creacion de aplicaciones (app)
con AR que puedan usarse como recursos didacticos en
distintas asignaturas y programas educativos de una
manera asequible e intuitiva, la cual es ad hoc al objetivo
que persigue permitiendo la creacién de apps con AR
donde el uso va de la mano y creatividad del usuario que
lo insertara en el proceso pedagdgico que le competa y
permite adentrar a los estudiantes en la E4.0.

Educacion 4.0, App, Realidad aumentada
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Introduction

Industry 4.0 (14.0) is growing rapidly, leading to
new educational models in universities, since, if
the educational process does not adapt to the
pace of evolution in industry, it can lead to a
rupture in the industry-academia relationship
[1]. The permeability of 14.0 in education
allowed the emergence of E4.0, which can be
conceived as an eclectic educational approach
that encourages the wuse of disruptive
technologies to optimize learning and thus
provide innovative solutions to real and complex
problems aiming to train a comprehensive and
multifunctional being to achieve their self-
realization permanently [2].

The skills and knowledge that students
develop through technology-enhanced learning
environments can be developed more effectively
through AR technology. The immersion and
interaction offered by AR motivates students to
engage in learning activities [3].

Technological advances in E4.0 require
adapting methodologies within the teaching-
learning process to the new trends. For this
reason, it is important to have the tools, training
and updating of teachers in RA convergence.

1. Theoretical framework
1.1 Augmented reality in education 4.0

Augmented reality (AR) is a direct or indirect
view of a real-world physical environment
whose elements are "augmented" by a computer
or sensory information extracted from the real
world, such as sound, video, graphics, haptics, or
GPS data [4]. It is the interaction between virtual
environments and the physical world, making it
possible for both to intermingle through a
technological device such as webcams, cell
phones, tablets, etc.

The opportunities posed by the use of AR
in teaching have been widely reported [5-7],
describing the advantages and challenges of its
use in teaching and its application in different
scientific disciplines [8], as well as the
comparison of the impact that the use of AR
versus conventional learning has on students.
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In the teaching-learning process the use
of AR is an advantage that facilitates the work of
the teacher. When AR applications are used in a
laboratory, for example, it is not necessary to
explain the components used by the student, this
information is available in real time on the
students' smart devices leading them to greater
autonomy in training.

1.2 Unity 3D

Unity 3D is a multiplatform developed by Unity
Technologies to create video games and
simulations for computers, consoles and mobile
devices. Games with Unity 3D can be operated
through a web browser without any installation
process thanks to the Unity Web Player plug-in.
In addition, Unity offers game creators the
possibility to compile games with different
platforms (PC, Mac, Web, 10S, Android and
Windows Phone) without any infrastructure
changes. The Unity 3D platform has support for
the Vuforia SDK add-on to develop AR
applications and games [9].

1.3 Vuforia

Vuforia is a software development platform for
mobile devices from Qualcomm for creating AR
applications. Developers can easily add
advanced computer vision features to any
application that allows them to recognize images
and objects or reconfigure real-world
environments. Vuforia SDK supports 2D and 3D
object types, including multiple target
configurations, images with some symbols, and
frame labels [10].

1.4 Tinkercad

It is an "open source" simulation platform,
created by the Autodesk company. In which 3D
models can be created, in addition to simulating
the operation of electronic circuits and allowing
programming by code blocks. Within the
electronic circuits section you can simulate
analog and digital electronic circuits, as well as
circuits with microcontrollers such as Arduino
UNO. In addition, it allows debugging the code,
executing the programs step by step, something
that can only be done in this simulator and not in
a real Arduino UNO board [11].

MARTINEZ-AGUILAR, Gloria Ménica, MOTA-BARRAGAN, Martha
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2. Statement of the problem

The challenge for teachers will always be to
innovate, using technologies to meet the
demands of students, applying new pedagogical
strategies for access to knowledge and
information [12]. Regarding the use of AR in
classroom applications, teachers have doubts
due to technological limitations and their
expertise in the subject [13-14]. There is
complexity in choosing the elements and
approach to programming AR environments
(gamification) due to the lack of information on
these issues. The attitude of teachers of
educational institutions towards gamification is
an area little studied so far, likewise the actual
use of this learning methodology in classrooms
is minimal as a cause of a gap in terms of teacher
training [15]. In other words, there is a
significant lack of methodological and technical
support in the application of gamification [16].

3. Methodology

The exposed methodology is designed so that
any teacher can create an app with AR as an
educational resource for their classes without the
need for extensive knowledge of advanced
programming. It is divided into three stages:
software installation, configuration of AR
elements and app creation.

1) Software installation. It should be noted
that the software required for the creation
of the app is free and should be installed
in the following order:

a) Unity Administrator. The Unity platform
has an administrator from which you can
download the desired and/or necessary
elements for the creation of games and
apps, called Unity Hub (available at
https://unity3d.com/es/get-
unity/download).

b) Unity. From Unity Hub the desired Unity
editor is downloaded, it is important to
have the compatible versions in all the
development environments, for this case
the recommended version IS
2019.4.35f1.

C) Unity modules. The Unity Hub after
installing the editor offers a list of
modules that can be installed according
to the user's needs, for this case see
Figure 1.
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Add modules for Unity 2019.4.36f1 s

Add modules

Figure 1. Required Unity modules
Source: Own Elaboration.

Up to this point, the necessary software
is already in place and the next step is the next
one.

2) Configuration of AR elements. Create an
account and log in to the VVuforia website
(https://developer.vuforia.com/),  then
download the Vuforia add-on for Unity
in the Downloads tab (Figure 2).

vuforia engine

Home Pricing Downloads Library Devel
developer portal

SDK Samples Tools

Release Version
L]
Vuforia Engine 10.7

Use Vuforia Engine to build Augmented Reality Android, i0S, and UWP applications for mobile
devices and AR glasses. Apps can be built with Unity, Android Studio, Xcode, and Visual Studio.
vuforia Engine can be easily imported into Unity by downloading and double-clicking the
.unitypackage below.

Qunity Add Vuforia Engine to a Unity Project or upgrade to the latest version
add-vuforia-package-10-7-2.unitypackage (222.89 MB)
MD5: 230a82b6e73b6d9318c8434a7e0d3edh

Figure 2. Vuforia add-on for Unity
Source: Own Elaboration

In this page everything necessary to load
the AR in the app is created in the following
order:

a) In the Develop tab in the License
Manager submenu click on Basic, to
generate a license (Figure 3). On the next
page assign a name to the license, check
the Terms and Conditions box and click
on confirm (Figure 4). The license is
added to the License Manager, selecting
it you can see the license code that will
be used in the app.
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Home Pricing Downloads Library Develop Support

engine
developer portal

License Manager  Target Manager

License Manager

[ rreer J ocosson

Create a license key for your application

Figure 3 License Manager.
Source: Own Elaboration

License Manager  Target Manager

Add a license key to your Basic plan

AR App

License Key
Bas

@ B king t x, | acknowledge that this license key is subject to the terms and conditions of the
=3

Figure 4 License creation

Source: own elaboration

b) In the Target manager submenu click on
Add Database, assign a name, select
Device and click on Create (Figure 5).

Create Database

Database Name *
Target_1

Type:

® Device
O Cloud
O VuMark

Figure 5 Database creation
Source: Own Elaboration

c) The Database is added in the Target
Manager, it is selected with a click to add
Targets by clicking on Add Target. This
element is an image that is in charge of
calling the 3D object of the app, thus
creating an AR that is displayed above
the Target. The images must have .jpg or
.png extension of maximum 2MB, to
guarantee a good recognition of the
Target it must have well defined contours
and objects.

ISSN 2523-6997
RINOE® All rights reserved

June, 2022 Vol.6 No0.10 6-14

The Width refers to the size it will have
in the app. Once the Target image is
loaded and defined, click on Add.
Vuforia assigns a rating depending on
how good the Target is (Figure 6), then
download the database by selecting
Download Database and the Unity editor
option.

Type

W

Target 1

Type: Devee

e

Figure 6. Creation of Targets
Source: Own Elaboration

d) The 3D object to be displayed is created.
It should be noted that there are libraries
with several free AR objects. In this case,
Tinkercad (https://www.tinkercad.com/)
IS used, due to the versatility it offers for
object creation. Create an account and
log in. Select 3D Design and on the right
side in the library menu choose the type
of object you want to create or insert
(Figure 7). Once the object is created, it
is exported with an .obj extension. Unity
supports two types of extensions, .fbx
and .obj (Figure 8).
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Figure 7 Object creation
Source: Own Elaboration
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Figure 8 Tinkercad object export
Source: Own Elaboration

With this we now have the necessary
elements for the AR of the app and proceed to
the next step.

3) App creation. The steps for the creation
of the app are:

a) Open a new 3D project from Unity Hub.
b) In File>Build Settings select Android

and click on switch platform, when
finished exit (see Figure 9).
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Add Open Scenes

Platform

Default device v  Refresl

Compression Method Lz4 -

v Learn about Unity Cloud Buil

Switch Platform

Figure 9 Build Settings options
Source: Own Elaboration

C) Select the Vuforia plugin for Unity to
add it to the project (follow the video
https://www.youtube.com/watch?v=2BJ
mOMgZCEQ). In Windows>Package
Manager look for Vuforia engine and
install version 8.1.12 (see Figure 10) and
close when finished.

foria Engine AR

112

Figure 10 Vuforia engine in Package manager
Source: Own Elaboration

d) From the page of
https://assetstore.unity.com/?orderBy=1
look for the Lean touch add-in, click on
Open in Unity, Package Manager opens
(see Figure 11). Select import, this will
show all the elements of the plug-in,
select import again and close when
finished. Lean touch allows to perform
functions such as moving, rotating
objects, among others in a tactile way in
the apps with AR.
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Lean Touch
*kRhK (527) @
FREE

Figure 11 Lean touch complement
Source: Own Elaboration

e) The Targets Database is added by
clicking on the file previously
downloaded from the Vuforia page, the
Package manager is opened and the
import button is clicked (see Figure 12).

Import Unity Package n

Target_1

v @B PCB-Design-1_scaled.jpg

Mone Cancel Import

Figure 12 Targets Database import.
Source: Own Elaboration

f) With the previous steps the app
environment is ready to configure the AR
elements. The Main camera is removed
from the scene hierarchy by selecting it
and with a right click an options menu is
opened and Delete is selected. Then add
an AR camera from the Vuforia engine
in the same menu (see Figure 13).

Figure 13 Creation of AR camera
Source: Own Elaboration
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)] Select the AR camera and in the property
inspector select Open Vuforia Engine
configuration, in the Global option the
Vuforia license is attached (see Figure
14).

Figure 14 Vuforia license configuration
Source: Own Elaboration

h) In the AR camera an Image is added,
when doing so the Target created is
automatically loaded in the scene (see
Figure 15).

Figure 15 Image of AR camera with Target in scene
Source: Own Elaboration

i) The object is added by dragging it to the
Resources folder (see Figure 16).

B console

Favorites Assets es » Ingenious Blad-Rottis

Figure 16 Object insertion in Unity
Source: Own Elaboration

MARTINEZ-AGUILAR, Gloria Ménica, MOTA-BARRAGAN, Martha
Elba, MENDIOLA-GARCIA, Yessica and LUNA-GONZALEZ, Glenda
Jazmin. Methodology for creating applications with augmented reality for
education 4.0. Journal Schools of economic Thought and Methology. 2022



Article

12

Journal-Schools of economic Thought and Methology

1) Then place the object on the Target by
dragging it into the scene, modifying the
size, rotation and scale with which you
want it to be displayed in the app (see
Figure 17). This can be done from the
property inspector or from the tools
menu at the top left. The object must be
left inside the Image Target menu in the
hierarchy.

Figure 17 Insertion of object on Target
Source: Own Elaboration

k) A Lean complement is added in the scene
hierarchy (see Figure 18).

ﬂ My project - SampleScene - Android - Unity 2019.4.36f1 Personal® <DX11=
File Edit Assets GameObject Component Window Help

Copy
Paste

Rename
Duplicate
Delete

Select Children
Select Prefab Root

Create Empty
3D Object

Lean

20 Object
Effects

Light

Audio

Video

Ul

Vuferia Engine
XR

Camera

Ingenious Blad-

Figure 18 Insertion of Lean Touch add-on
Source: Own Elaboration
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1) Selecting the object (tinker), in the
inspector add components in Add
Component, in the menu that opens
select Lean>Touch and look for the
components Lean Drag Translate, Lean
Pinch Scale and Lean Twist Rotate (see
Figure 19).

Figure 19 Insertion of complements
Source: Own Elaboration

m) This completes the programming of the
AR app. Before packaging it for
installation, its behavior can be simulated
by pressing Play at the top of the scene
(see Figure 20), in case it is necessary to
make any changes.

Figure 20 App simulation
Source: Own Elaboration

n) To package the app in File>Build
Settings, select Build, name and address
where the .apk file will be saved (see
Figure 21).

Figure 21 App packaging
Source: Own Elaboration

This concludes the stages of the methodology.

MARTINEZ-AGUILAR, Gloria Ménica, MOTA-BARRAGAN, Martha
Elba, MENDIOLA-GARCIA, Yessica and LUNA-GONZALEZ, Glenda
Jazmin. Methodology for creating applications with augmented reality for
education 4.0. Journal Schools of economic Thought and Methology. 2022



Article

13

Journal-Schools of economic Thought and Methology

4. Results and discussion

The .apk file resulting from following the
methodology described above is installed on a
device to verify the functionality of the app
created (see Figure 22).

e @ . (< e
FT— © ryproieet © nsoieet
Sestséia s
P— e
o = @ == e
[« I [ o~
- o g s e B Aoy & msrssors
E E .
o : .

Figure 22 App installation on cell phone
Source: Own Elaboration

When passing the cell phone camera over
the Target, the AR object unfolds and the user
can manipulate it with his fingers through the
cell phone screen (see Figure 23). This
demonstrates that it is functional and meets the
proposed objective.

Figure 23 App operation
Source: Own Elaboration

E4.0 is a set of technological innovations
and pedagogical transformations in education
that promote a combination of man and
technology to improve and adapt the teaching-
learning process where learners are the architects
of their learning, in a flexible, dynamic and
adaptive way [17]. With this type of
methodologies, relevant tools are provided to
teachers to create educational environments with
AR and to introduce students to E4.0. In
addition, the teacher has creative freedom
according to the need of his pedagogical
resource.
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Conclusions

The implementation of AR technologies in E4.0
stimulates students to be self-taught, capturing
their interest, motivating them to discover new
possibilities, in addition to having the advantage
of being able to replace expensive laboratory
equipment with multimedia models. The real
objects can be complemented by adding context
information and visualization of the learning
material, which increases the level of perception
and interest of the students and in turn the quality
of professional training through the use of
didactic resources with AR.

The teaching-learning process becomes
more interactive and more productive. The
application of this technology in E4.0 opens new
horizons in the training of students in
educational institutions of different levels
through appropriate methodologies that allow
the insertion of teachers in this technological
axis. Therefore, the methodology proposed in
this work is pertinent and contributes to this end.
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Abstract

Currently, Scrum is one of the most recognized and
used methodologies in agile project management.
The main objective of this article is to analyze the
planning phase in an agile project, integrating the life
cycle of the Scrum framework and the Deming cycle
that allows to identify, define and specify the
processes and techniques to be managed during said
phase. An applied research is proposed, under a case
study according to the nature of the disciplinary area.
On the other hand, in addition to this, the opportunity
to apply this framework in daily life has been
identified. Contributing, mainly as a contribution to
the line of knowledge generation in the scientific
field of applied research of agile methodologies in
life projects. In the same way, a path is left in the
scientific study to integrate continuous improvement
in the implementation of the Scrum framework.

Scrum, Planning, Product Backlog

Resumen

En la actualidad, Scrum es una de las metodologias
mas reconocidas y utilizadas en la gestion agil de
proyectos. El presente articulo tiene como objetivo
principal analizar la fase de planeacion en un
proyecto agil integrando el ciclo de vida del marco
de trabajo Scrum y el ciclo Deming que permita
identificar, definir y concretar los procesos y técnicas
a manejar durante dicha fase. Se plantea una
investigacion aplicada, bajo un caso de estudio de
acuerdo con la naturaleza propia del &rea disciplinar.
Por otro lado, ademas de ello, se ha identificado la
oportunidad de aplicar este marco de trabajo en la
vida cotidiana. Contribuyendo, principalmente como
un aporte a la linea de generacion de conocimiento
en el campo cientifico de la investigacién aplicada de
metodologias agiles en proyectos de vida. De igual
manera, se deja un camino en el estudio cientifico
para integrar la mejora continua en la
implementacion del marco de trabajo Scrum.

Scrum, Planeacion, Product Backlog
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Introduction

Agile methodologies are adaptive
methodologies, which arise to carry out software
development projects, adapting it to changes as
an opportunity to improve the system and
increase customer satisfaction, considering
change management as an inherent aspect of the
software development process itself and, thus,
allowing a better adaptation to the environment,
maximising investment and reducing costs,
either to vary part of its functionality, add a new
one, or for example, adapt the system to a new
application domain (Navarro, et al, 2018). In
addition to this, there have been multiple studies
on how to apply the Scrum framework in
everyday life. The general objective of this study
is to carry out an analysis of the Planning phase
by applying the Scrum methodology and
correspondence with the Deming cycle to
manage an agile project, in such a way that the
efficiency and effectiveness of the process is
optimised and its quality is increased.

Development

Gradually, over time, programmers noticed that
traditional methods of software manufacturing
were less efficient than expected. So they began
to look for more effective frameworks for what
they did every day. No one wanted to waste time,
or money (Majchrzak, Pietrzkiewicz, & Scislak,
2018).

Scrum is an agile development model
characterised by (Navarro Cadavid, Fernandez
Martinez, & Morales Vélez, 2013):

- Adopting an incremental development
strategy, rather than complete product
planning and execution.

- Basing the quality of the result more on
the tacit knowledge of people in self-
organised teams than on the quality of the
processes used.

- Overlapping of the different phases of
development, instead of carrying them
out one after the other.

Scrum is an agile project management
methodology, founded on the principles of a
learning organisation. The principles of a
learning organisation are systems thinking,
personal mastery, mental models, shared vision
and team learning (Harrison & Thackeray,
2020).
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Scrum is grounded in the empirical
theories of process control or empiricism.
Empiricism asserts that knowledge comes from
experience and from making decisions based on
what is known. It also uses an iterative and
incremental approach to refine foresight and risk
control (Noriega Martinez, 2017).

The Scrum process identifies the project
lifecycle divided into three phases: Pre-game, in
some other texts as Planning, Game
"Development” or Development and Post-game
or Completion (Chimarro Chipantiza, Mazén
Olivo, & Cartuche Calva, 2015). Figure 1 shows
the Scrum life cycle.

Figure 1 Life cycle of the Scrum process
Source: Taken from (Chimarro Chipantiza, Mazén Olivo,
& Cartuche Calva, 2015).

On the other hand, Scrum is also based
on continuous improvement processes, which
can be summarised from the Deming cycle or
PDCA (Plan-Do-Check-Act) cycle:

- Plan: what to do, how to do it?

- Execute (Do): do what has been planned.

- Check: was it possible to do what was
planned?

- Act: how do we improve for the next
cycle?

W. Edwards Deming's PDCA cycle
states that each of the company's activities must
follow a cycle that is repeated uninterruptedly,
which is why it is known as the "spiral of
continuous improvement".

The steps in the cycle are as follows
(Gonzélez Gaya & Domingo Navas, 2013):

- Plan. Before starting an improvement
action, it is necessary to carry out a
diagnosis of the current situation to
ensure that the methods used are
documented and standardised. Based on
the data collected to identify and define
the problems, a plan of actions to be
undertaken during a fixed period of time
is made. This plan should include the
quality improvement techniques to be
analysed later.

- Execute. This consists of implementing
the proposed plan.
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- Check. The data recorded during the
execution phase are evaluated to check
for deviations from the planned schedule.

- Act. Depending on the results obtained
during the verification phase, the
appropriate measures are taken. If the
plan is working as planned, changes are
instituted, if new standards are set, the
affected personnel are informed, the
necessary training is provided to those
who require it, and the change is
implemented. If the plan has not been
successful, the cycle is repeated.

The Deming/Shewhart/PDCA cycle and
Scrum are iterative methods that focus on
Continuous Improvement. The objective of the
present study is to perform and apply a
correspondence analysis of the Pre-Game Phase
of the Scrum life cycle and the Plan Phase of the
PDCA cycle applied to a project. Table 1 shows
the correspondence analysis of the Pre-Game
Phase of Scrum and the Plan action of the
Deming Cycle (PDCA).

Scrum Planning in the PDCA cycle (What
Lifecycle and How?)
Business Business Vision
Vision
Product Product Backlog List
Backlog List —  User Stories

—  Prioritise User Stories

—  Estimate User Stories

Software A purpose-built software tool for
Architecture agile project management using the
Scrum framework (Jira Software)

Table 1 Correspondence of the Pre-Game Phase of Scrum
with Planning of the Deming Cycle (PDCA)
Source: Own Source

Methodology

Based on the previous section, the present study
is conducted as an applied research. The case
study is divided into the following steps:

1. Drafting the project statement.

2. Create the Product Backlog (Product

Stack).
a. Define User Stories
b. Estimate User Stories
C. Prioritise User Stories

ISSN 2523-6997
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Results

As an added value, a case study coined from the
Scrum for Life stream is credited. The life
project is A Wedding.

The business vision states in a concrete
and specific way the main requirement or benefit
that the project brings. Table 2 shows the project
vision statement of the case study.

Project vision
To plan a Wedding including the religious ceremony
and social reception making it an unforgettable day for
the couple.

Table 2 Definition of the project vision
Source: Own Source

Next, the Product Backlog is created,
which defines the general requirements aligned
to the vision of the project. The Product Backlog
is a dynamic and publicly visible list for all those
involved in the project. In it, an up-to-date list of
requirements is maintained.

The entries in the Product Stack are
written in the form of User Stories. These are a
tool that streamlines requirements management,
reducing the amount of formal documents and
time needed. They are part of the functionality
capture formula defined in 2001 by Ron Jeffries
of the Three C's:

- Card: each User Story is reduced until it
is easy to memorise and synthesise on a
card or post-it.

- Conversation: the Team and Product
Owner add acceptance criteria to each
Story shortly before implementation.

- Confirmation: the Product Owner
confirms that the Team has understood
and correctly captured its requirements
by reviewing the acceptance criteria.

In this sense, Table 3 below details the
User Stories defined for the case study including,
firstly, their id, title and description.
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1D User Story Title ‘ Description of the User This technique is one of the most
US# Story : : : :
01 Choose a date as a fiancée | would like to find effeCt,Ive and W_e” know_n aglle e_StImatlon
an  ideal date for the techniques. Planning Poker is played with a pack
celebration of my marriage, of cards numbered according to the Fibonacci
which should suit our needs. ; ; ; ; ;
02 Define a budget as a fiancée | would like to series, which is comp_osed of a logical series
define the maximum budget in where each number is the sum of the two
order to have a correct previous ones: 1, 1, 2, 3, 5, 8, ... The lower the
distribution of the investment number, the less effort a User Story requires, and
within the established .
economic limit. the higher the value, the greater the effort. The
03 | Choose the place | as a fiancée | would like to Poker deck also has two additional cards:
and time specify the place and time of
the religious ceremony and the . .
social reception in order to - A Cup Of COffee, Wthh means "I'm donel
correctly define the other Let's take a break".
aspects to be organised. _ : : up
04 | Analyse the option | as the fiancée I wish to analyse A question mark, which Can mealr,] IT
of hiring a Wedding | the economic feasibility of not sure how much effort it takes" or "I
Planner hiring a wedding planner to be didn't quite understand the

responsible for managing all
the details of the wedding and
to avoid any kind of

requirements".

__| inconvenience in the event. The Planning Poker technique is applied
05 | Choose the main | as siblings | wish to consult to define the value of the effort for each User
suppliers: and define the providers of the .
invitations, services required to obtain a Story in the Product Backlog. Table 3 shows the
banquet, quality ~service and  cost summary of applying the Planning Poker
g{‘r:’;fsgrapher and | according to the budget. Technique for the estimation of User Stories in
06 | Prepare the | as mothers of the bride and the case study.
documentation for | groom | wish to collect the
the formalities required documentation from ID User Story Planificacion del poquer
the bride and groom to carry US# Title
out the marriage legally and 01 | Choosedate | First round
religiously. Fiancée
07 Drawing up a guest | as the fiancée | wish to specify card chosen: 3
list the guest list according to the Promised
budget in order to share this card chosen: 1
important event with the Father of the bride
people closest to the bride and card chosen: 1
groom. Mother of the bride

card chosen: 2
Father of groom
card chosen: 1

08 Find the wedding | as a fiancée | wish to choose
dress and groom's | my wedding dress and that my

suit. fiancé _ chooses  his s_uit Mother of groom
accordingly to look as we wish card chosen: 1
on the wedding day. Best man
09 Defining the colour | as a fiancée | wish to choose card chosen: 2
palette and | the colour palette, as well as Godmother of the Mass
decorations for the | the decorations for the chosen letter: 3
wedding wedding so that | feel satisfied argues the fiancée, godmother of the
and can enjoy my wedding as | bride and fiancé.
imagine it to be.
10 | Wedding trip as a fiancé | wish to organise a Second round
wedding trip to share with my Fiancee
wife the first weeks of our card chosen: 1
union and enjoy a beautiful, Fiance _
comfortable destination, chosen letter: 1.
according to our common Father of th? bride
- card chosen: 1
Interests. Mother of the bride
card chosen: 1
Table 3 Product Backlog of the project establishing User Father of groom
Story card chosen: 1

Mother of groom

Source: Own Source card chosen: 1

Best man
Once the Product Backlog with the User card chosen: 1
Stories has been defined, the next step is to Gocmother of the Mass
estimate the effort for each of them. The Estimated value: 1
technique used for the estimation is known as
Planning Poker. Table 4 Use of the Planning Poker Technique to estimate
the User Stories of the case study
Source: Own Source
ISSN 2523-6997 HERNANDEZ-CRUZ, Luz Marfa, FLORES-GUERRERO, Mayra
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Estimated value

The next step is to prioritise the Product
Backlog, using the basket or bucket estimation
technique. This technique is a derivation of the
Delphi technique and consists of giving all the
cards to each member of the team. Baskets or
buckets are then placed where the inside cannot
be seen. Each basket will have values relative to
the difficulty: 1, 2, 3, 4, 5, 8, 13, 20, 30, 50, 100,
200. The User Stories, which each member has
in their hands, should be placed inside the
baskets that they consider to represent their
difficulty. The contents of each basket are then
revealed, and if the baskets reveal too much
disparity, discussion follows, ending with
consensus on each task. Table 5 shows the use of
the basket estimation technique to prioritise the
User Stories in the case study.

IDUS# Baskets
01 1 2 3 4 5
0 0 1 1 6*

* The priority of this User Story is 5 by majority and
subsequent consensus..

Table 5 Use of the Basket Estimation Technique to
estimate the User Stories in the case study
Source: Own Source

In this way, at the end, an estimated and
prioritised Product Backlog is obtained, as
shown in Table 6.

ID User Story Title  Effort Priority
01 | Choose a date 1 5
02 | Define a budget 5 5
03 | Choose the place and 8 4
time
04 | Analyse the option of 1 1
hiring a Wedding
Planner.
05 | Choose the main 5 4
suppliers: invitations,
banquet,  photographer
and others.
06 | Prepare the 8 5
documentation for the
formalities
07 | Draw up a guest list 13 4
08 | Find the wedding dress 13 3
and the groom's suit.
09 | Defining the colour 5 4
palette and decoration for
the wedding
10 | Wedding trip 8 3

Table 6 Estimated and prioritised product backlog of the
case study
Source: Own Source

ISSN 2523-6997
RINOE® All rights reserved

June, 2022 Vol.6 No.10 15-20

Finally, as an essential part of User
Stories, their acceptance criteria must be
established. Acceptance criteria are additional
descriptions, examples of use, rules to be
followed or any information that helps to
understand the functionality of the User Story.
The general format for writing assignment
criteria  includes: "given [scenario] when
[behaviour] then [result]”. Table 7 shows the
specific acceptance criteria for the User Stories
in the case study.

ID  Acceptance Criteria (Acceptance Testing) of the
User Story

01 | Given a tentative date for the religious celebration
and the social reception of the wedding in
agreement of the bride and groom when | have
confirmed the availability of that date and time by
all the main participants of the event (bride, groom,
parents and godparents) then it is established that
the date for the event is confirmed.
02 | Given an estimated financial budget for the event
when the scope of the event is established then the
definition of a budget is concluded.
03 | Given the date of the event when the place and time
for the religious ceremony and social reception is
confirmed by agreement of the bride and groom
then the place and time for the wedding is
established.
04 | Given a budget when the possibility of hiring a
person to be in charge of the details of the wedding
is analysed. If solvency allows it and it is decided by
mutual agreement of the bride and groom then this
service is added to the wedding organisation.
05 | Given the definition of a budget when you define
the places where you will get the services you will
need based on the services offered, quality, price
and availability then you end up choosing the main
suppliers for the wedding.
06 | Given a date when the documentation required to
conduct the marriage legally and religiously is
compiled, then you have completed the preparation
of the paperwork for the formalities.
07 | Given a date when the guest list is specified when a
list of the number of guests is obtained in agreement
with the bride and groom and according to the
established number of guests then the number of
attendees at the event is known.
08 | Given the definition of a budget when the wedding
dress is chosen with all the characteristics required
by the bride, then the bride and groom's attire is
determined.
09 | Given the venue and the budget when you choose
the colour palette and decoration for the wedding in
agreement with the bride and groom then you have
completed this Task.
10 | Givenabudget when you decide on a destination for
the wedding trip and all the organisation of the
wedding trip then you have a planned wedding trip.

Table 7 Acceptance criteria for the User Stories in the case
study
Source: Own Source
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Conclusions

Agile methodologies gained popularity because
of their flexibility and the reduction in
documentation at the beginning of the project.
However, that does not mean that the Planning
stage is less important when managing an agile
project. This study allowed contrasting the
fundamentals of the Scrum lifecycle and the
Deming cycle to make the planning work
(Planning) efficient at the beginning of an agile
project.

Through the case study, it was possible
to apply the fundamentals of the Scrum
framework, identifying two products to be
created during the planning phase: the project
vision and the Product Backlog.

By using our own specific techniques
and elements in the implementation of the two
mentioned products, we contribute to optimise
the implementation of Scrum and, in the same
way, ensure the quality of the products.

Furthermore, as an added value, the
proposed research line of study and application
of projects under the Scrum for Life approach
remains as an added value.

References

E. Navarro, M. P. Moreno, J. Aranda, L. Parra ,
J. R. Rueda y J. C. Pantano, «Seleccion de
metodologias  &giles e integracion de
arquitecturas de software en el desarrollo de
sistemas de informacién,» de XIX Workshop de
Investigadores en Ciencias de la Computacion,
2017

Majchrzak, P., Pietrzkiewicz, L., & Scislak, J.
(2018). How to outsource scrum projects.
https://www.future-
processing.com/documents/make_agile_work i
n_outsourced_projects.pdf

Navarro Cadavid, A., Fernandez Martinez, J. D.,
& Morales Veélez, J. (2013). Revision de
metodologias agiles para el desarrollo de
software. Prospectiva, 11(2), 30-39.

Harrison, N. B., & Thackeray, L. R. (2020).
Teaching Systems Thinking as a Foundation of
Scrum. 2020 Intermountain  Engineering,
Technology and Computing (IETC), 1-6.
doi:10.1109/IETC47856.2020.9249111

ISSN 2523-6997
RINOE® All rights reserved

June, 2022 Vol.6 No.10 15-20

Chimarro Chipantiza, V. L., Mazon Olivo, B., &
Cartuche Calva, J. J. (2015). La usabilidad en el
desarrollo de software. Universidad Técnica de
Machala.

Gonzélez Gaya, C., & Domingo Navas, R.
(2013). Técnicas de mejora de la calidad.
Editorial UNED.

Noriega Martinez, R. (2017). El Proceso de
Desarrollo de Software (2 ed.). IT Campus
Academy.

Ingenieria, Ingenieria en Sistemas, Sistemas de
Informacion

HERNANDEZ-CRUZ, Luz Maria, FLORES-GUERRERO, Mayra
Deyanira, MEX-ALVAREZ, Diana Concepcion and DIAZ-ROSADO,
Martina. Planning a project applying the Scrum framework. Journal
Schools of economic Thought and Methology. 2022



21

Article Journal-Schools of economic Thought and Methology
June, 2022 Vol.6 No0.10 21-26

Development of a Repository of Digital Theses as an Integrative Activity

Desarrollo de un Repositorio de Tesis Digitales como Actividad Integradora

MORA-LUMBRERAS, Marva Angélica*t, SANCHEZ-PEREZ, Carolina Rocio, PORTILLA-FLORES
Alberto and SANCHEZ-SANCHEZ Norma

Universidad Autonoma de Tlaxcala, Facultad de Ciencias Basicas, Ingenieria y Tecnologia

ID 1%t Author: ORC ID: 0000-0001-6505-2205, Researcher 1D Thomson: AFT-7016-2022, arXiv Author ID: marvaml.
CVU CONACYT ID: 176815

ID 1% Coauthor: ORC ID: 0000-0002-1695-4429, Researcher ID Thomson: W-7166-2019, arXiv Author ID:
krlinasp, CVU CONACYT ID: 163716

ID 2" Coauthor: ORC ID: 0000-0001-5915-1661, Researcher ID Thomson: GRY-0920-2022, arXiv Author ID: aportillaf

ID 3 Coauthor: ORC ID: 0000-0002-9991-9206, Researcher ID Thomson: GRY-1148-2022, arXiv Author 1D: nsansan,

CVU CONACYT ID: 545506

DOI: 10.35429/JSETM.2022.10.6.21.26

Received March 18, 2022; Accepted June 29, 2022

Abstract

The purpose of generating a digital theses repository
is to organize and store theses in digital format so that
users can have access to them in an open manner,
resulting in knowledge being disseminated locally,
nationally, and internationally. The presentation of
this article details the organization of the
development of a Digital Theses Repository, carried
out during the Integrative Activity that is taken in the
fifth, sixth and seventh semesters. For this, it is
supported by different subjects, having as guiding
subjects the three subjects of Software Engineering,
where the full software development cycle and the
CMMi dep Level 2 model are used.

Digital theses repository, Software development,
programming teaching, CMMi

Resumen

La generacion de un repositorio de tesis digitales
tiene como finalidad organizar y almacenar tesis en
formato digital para que los usuarios puedan tener
acceso a ellas de manera abierta, dando como
resultado que el conocimiento pueda difundirse de
manera local, nacional e internacional. La
presentacion de este articulo detalla la organizacion
del desarrollo de un Repositorio de Tesis Digitales,
llevado a cabo durante la Actividad Integradora que
se toma en los semestres quinto, sexto y séptimo.
Para ello se apoya de diferentes materias, teniendo
como materias rectoras las tres materias de Ingenieria
de Software, en donde se usa el ciclo de desarrollo de
software completo y el modelo CMMi Nivel 2.

Repositorio de tesis digitales, Desarrollo de
software, ensefianza de programacion, CMMi
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1.Introduction

Currently technology has led to the generation of
knowledge can reach faster from one place to
another, one way to share knowledge is through
the development of digital theses open to the
general public, so this article will show the
organization for the development of a Digital
Thesis Repository also aligned to the process of
thesis development in the career of Computer
Engineering at the Autonomous University of
Tlaxcala, for them was used an Integrating
Activity proposed in three semesters.

2. Repositories

Repositories are information systems whose
purpose is to organise, preserve and disseminate
in Open Access mode the scientific and
academic resources of institutions and scholarly
resources of institutions. The aim of the
development of these systems is to guarantee
easy, controlled and standardised access to
certain information resources [1].

3. Traditional teaching and Inclusive activity

Traditionally, the organisation of university
courses is a theoretical explanatory lecture,
where the teacher transmits to the students the
knowledge that they have to develop, followed
by a practical implementation of this knowledge,
it can be said that this strategy is not very
recommendable [2].

That is why the Autonomous University
of Tlaxcala decided to integrate Integrating
Activities in its degree courses. An integrative
activity at UATx implies teamwork between
students and teachers, to integrate learning from
different subjects in an interdisciplinary work,
which generates socially relevant learning [3].

In we can see that the Integrating
Activity is a pedagogical strategy that favours
active learning through the combination of
different disciplines, processes and procedures,
and the application of knowledge and learning of
students to solve a problem situation in the
national context [4].
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4. Distributed Systems Academic Body

The Autonomous University of Tlaxcala
manages Academic Bodies, in the Bachelor's
Degree in Computer Engineering there is the
Academic Body of Distributed Systems, which
has 2 Lines of Generation and Application of
Knowledge (LGAC): Software Technology, as
well as Virtual Reality and Educational
Software.

The LGAC of Software Technology
considers that currently the development of
systems, design, re-engineering and
maintenance of software requires the application
of methodologies and models that allow the
development of quality software.

While the LGAC of Virtual Reality and
Educational Software considers that technology
has evolved and that technologies such as virtual
and augmented reality are necessary to enrich
software, whether educational or in any other
area.

5. Description of the Method

In the Bachelor's Degree in Computer
Engineering in the fifth, sixth and seventh
semesters, the development of software is
carried out with the participation of the 4
members of the academic staff. The Software
Engineering subjects are the axis of the
Integrating Activity, in this subject the software
development life cycle and the CMMi level 2
model are studied. [5], resulting in the
production of quality software.

CASD Subjects Involved:

In fifth semester:
- Requirements
Estimation
- Database Query and Optimisation
- Human Computer Interaction

Engineering and

In sixth semester:

- Software Design and Modelling

- Virtual Environment Design

- Development of Mobile Devices

- In the seventh semester

- Software Testing and Implementation
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6. Digital Thesis Repository
6.1 Fifth semester:

In this semester the requirements were
established, the planning of the System, the
database and the interface for the control and
repository of digital thesis, aligned to the
activities that Computer Engineering carries out
for the elaboration of thesis, prototypes and
memories, it includes: elaboration of the
document, revision of versions of the document,
academic process of titling and repository of
digital thesis.

In this Integrating Activity 15 teams
participated, belonging to two groups: 5A and
5B, each one developing a different digital thesis
repository.

The project started with the survey of
functional and non-functional requirements that
the system will have to fulfil, as well as a
detailed description of the behaviour of the
system to be developed. As an example, the use
cases of the Digital Thesis Repository project are
shown below.

N Mombire dol Case de Use Erigridad | Complelidad
1 |CU_D1 Regisirar Usuarios Esencial Comglejo
2 Icu_nz Regsirar Docente Esencial Compilmo
3 [CU_03 iniciar Sesidn TEsoncal Madio
4 .CU 04 Asignar titular de materia Esencial Mardic
5 .c,u_us Elegy método de Traulacson Esencial Compileyo
[3 'cu_uﬁ Asssorias Esencial Compieo
T it:u_l'.l?' Rewesar Capiiulo 1 Esencial Medo
& |CU_08 Vangar Capiuio 1 Esencial Wedio
] ;CU_DQ Controlar Tramite de titulacion Esencial Medio
o .c,u_m Solicitar Aceplacson Esencial Medio
1 CU_11 Concluir Asesoria Esencial Mad
12 :CU_|2 Validar de los Revisores Esencial Compilee
13 :{:u_m Descargar Cuartilas Fnencial Campieg
14 :cu_u Aprobar Cuartillas Esencial Compleio
15 .Cl.l_|5 Informar técnicas de investigacian Esencial Compiejo
16 :CU_IE Firmar repories de técnicas de investigacion Esencial Compieyo
17 it’:U_l? Evaluar Tesss Esencial Complejo
18 .CU_1B Cargar evaluacion de lesis Esencial Comgler
19 é(:u_!g Cargar Tesis Protolipo o Memoaria Esencial Complejo
20 :c,u_zu Actualzar Tesis, Prototipo o Memornia Esencial Compileyo
n .CU_ 21 Autonzar Tesis, Protolipo o Memornia Esencial Mado
22 |CU_22 Descargar Tesis. Protolipo o Memoria Esencial Medio
73 |CU_23 Bibhoteca Esoncial Tompioio
74 |CU_ 24 Notficar Esoncial Compio
75 | CU_25 Recuprear contrasena Esencal | Compioo

Table 1 Digital Thesis Repository Use Case

The team realised the standardised E/R
model for the Digital Thesis Repository, the
database and related smart search queries.
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Figure 1 Model E/R

In addition to the fact that an
institutionalised interface was made, as well as
considering the interface design qualities of [6]
which are:

- Reliability

- Multidimensional
- Usability

- Accessibility

- Consistency

- Consistency

- Interactivity

- Hypermediality
- Adaptability

The following are the different interfaces
that have been developed.

£Qué es el CMTD?

3 un sistema web creado para digitalizar
s mayor parte del proceso de ttulacion
de los alumnos de la Facultad de
Ciencias Bisicas, Ingenieria y Tecnologia
de ka Universidad Autdnoma de Tlancala.

g0 FCBIyT

Figure 2 Digital Theses Repository project main screen

5 i
. r S v
No. identificador -

20178903

ot FOBIYT

Figure 3 Digital Thesis Repository project login screen
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METODO DE TITULACION

Método de Titulackde:

.ﬁ?:;rnil FCBIVT

Figure 4 Project Degree Method screen Digital Theses
Repository

6.2 Sixth Semester

For the sixth semester it was established to
design and develop a Digital Thesis Repository
System, to develop a virtual library and to make
the system responsive.

Due to the importance of having a well-

detailed software the modules of the Thesis
Repository System are presented.

Edas 0o iy

Figure 5 Thesis Repository System Modules
As well as outlining some of the

software's functionalities, the following are
presented.

&) TLAXCALA

Institucional

através de

1] Office 365

Figure 6 Digital Thesis Repository Project Screen
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REGISTRAR

Figure 7 Registering a theme in the repository

Figure 8 Topic discussed with the advisor

Figure 9 Drafting of the preliminary project

Figure 10 Assign reviewer
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FRINE LOPEZ MEDINA'
DIRECTORA DE LA FACULTAD DE
CIENCIAS BASICAS, INGENIERIA Y
TECNOLOK

PRESENTE

CAROLINA ROCIO SANCHEZ PEREZ
COORDINADORA DF LA LICENCIATURA

Figure 12 Commencement of the titling process

For the construction of the virtual library
we used the methodology of [7], which has five
phases:  Analysis, Modelling, Ambient,
Interaction and Testing. Figures 13, 14 and 15
show three of the steps of the methodology.

Figure 13 Sketch of a library

ISSN 2523-6997
RINOE® Al rights reserved

June, 2022 VVol.6 No.10 21-26

Laber ere pars ardhhvm

Ll ere comm estamte

Figure 14 3D Modelling

Figure 15 Virtual library

For the responsive system, an example of
a different working team is presented.

Figure 16 Responsive system
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6.3 Seventh semester

In the seventh semester, user, operation and
maintenance manuals were produced. A letter of
completion of the system and a letter of
satisfaction and recommendation to the work
team.

7. Conclusion

The Digital Thesis Repository streamlines the
process of revising a thesis/prototype or report.
The completion of a thesis/prototype or report
requires constant revisions, before using the
technology each revision was given to the
advisor in hard copy, nowadays the revision
could be done digitally, so printouts are reduced.
In addition, when the thesis writer could not
attend the advisor, he/she would fall behind, if
technology is used, the thesis can be followed up
remotely. Nowadays it is possible to find digital
theses anywhere in the world, which makes
knowledge more accessible and allows students
who need to read a thesis to do so from their
compulter.

8. Funding
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