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Abstract

This research work aimed study the psychometric
proprieties about procrastination questionnaire resume and
adjusted in the adapted scale of Tuckman and the version
of the scale time management (TM), for this study it was
used a quantitative methodology with a student population
of 234 (129 women’s and 105 mans) of the first grade in
the science information, administrative economic and
education faculties, to make respective analysis to
questionnaire item’s, it was obtained higher values of 0.30
in the corrected homogeneity, evidencing the significance
in each reactive in the measurement of the variables, for
the exploratory factorial analysis found with the proposal
of four factors, to make confirmatory factorial analysis
adjustment indices were obtained GFI = .836; AGFI =
778; CFl =.797; TLI = .756 y NFI = .730, at the same
time, submit an Alpha of Cronbach coefficient of 0.893
and McDonald Omega of 0.896 , contributing reliability
necessary the instrument, arrived at the conclusion with
the instrument is suitable for the application in the region
universities.

University procrastination, Measurement instrument,
Adjustment index

Resumen

En este trabajo de investigacion se tuvo como objetivo
estudiar las propiedades psicométricas del cuestionario de
procrastinacién universitaria retomado y ajustado en la
escala adaptada de Tuckman y la version de la escala de
gestion de tiempo (GT), para este estudio se utilizé una
metodologia de cardcter cuantitativo con una poblacion de
234 estudiantes (129 mujeres y 105 hombres) de los
primeros semestres de las facultades de ciencias de la
informacién, econémico administrativas y educacion, al
realizar el anlisis respectivo a los items del cuestionario,
se obtuvo valores mayores de 0.30 en el de homogeneidad
corregida, evidenciando la significatividad de cada
reactivo en la medicion de las variables, para el analisis
factorial exploratorio se hallé con la propuesta de cuatro
factores, al realizar el andlisis factorial confirmatorio se
obtuvieron los indices de ajuste GFI = .836; AGFI =.778;
CFI =.797;, TLI =.756 y NFI = .730, a su vez, presento un
coeficiente de Alfa de Cronbach de 0.893 y un Omega de
Mcdonald de 0.896, aportando la confiabilidad necesaria
al instrumento, llegando a la conclusion de que el
instrumento es apto para su aplicacién en universidades de
la region.

Procrastinacion  universitaria, Instrumento de
medicién, Indice de ajuste
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Introduction

Procrastination has now become common in the
university student community. Procrastination is
also known as procrastination and has had
serious consequences on student performance.
Procrastination can be classified as active and
passive. In active procrastination the student has
the ability to procrastinate activities in such a
way that satisfactory results can be achieved. On
the other hand, passive procrastination is based
on postponing activities to the last minute, so
that in most cases the activities lack quality and
relevance (Suarez & Feliciano-Garcia, 2020).

In general, university students who
constantly delay their tasks have as a main
characteristic promises of future fulfilment,
avoid guilt, especially in activities that require
greater effort (Ramos-Galarza et al., 2017), and
are habitually inclined to consume time using the
internet to carry out pleasurable activities with
minimal effort (Hidalgo-Fuentes, 2022).

It should be noted that information and
communication technologies have a direct
impact on procrastination, such as the addiction
to social networks that causes 80.9% of students
to postpone tasks in order to stay connected
(Yana-Salluca et al., 2022), which reflects a lack
of good self-control.

On the other hand, the university is also
responsible for procrastination, which causes
low student academic performance. The
university's  under-resourced  pedagogical
programmes lead to a lack of commitment and
inefficiency in the training processes (Gémez-
Cano et al., 2023). Therefore, procrastination
also translates into attrition and the generation of
costs. In developed countries such as the United
States, student desertion translates into
approximately nine billion dollars (Garzén
Umerenkova & Gil Flores, 2016), without taking
into account the family's economic investment.

In the literature there are proposals for
theoretical models related to the study of
procrastination such as Garzén Umerenkova &
Gil Flores (2016), this model is based on five
components that integrate: context, conditions,
antecedents, strategies and consequences. These
components are directly linked, as students
practice it often and some even take it to the
extreme.

ISSN 2523-6997
RINOE® Al rights reserved

December, 2023 VVol.7 No.13 1-7

There are currently several instruments
that help to detect different levels of
procrastination, but they need to be adapted to
the needs and context of the student population
such as the Tuckman procrastination scale (Ozer
etal., 2013),

The creation and reuse of operationally
determined instruments that show adequate
consistency properties in internal and external
validity is very useful within the university
context and especially when applied to
populations with different characteristics for the
comparison of results (Pozuelos Estrada et al.,
2020). (Suérez & Feliciano-Garcia, 2020) used
the new scale of active procrastination divided
into four dimensions with 16 items, which was
used in the Faculty of Education of La Laguna.
With this scale, information about students'
perceptions and behaviours was collected from a
highly reliable instrument.

This paper is organised as follows: In the
Methodology section the steps that were carried
out are explained. The Results section shows the
results obtained in both the exploratory and
confirmatory analyses. Finally, the conclusions
of the work are provided.

Methodology

For this research, a quantitative, correlational
and cross-sectional study was carried out with a
pilot sample of 234 university students. This
sample was made up of 45% women and 55%
men, students from the Universidad Auténoma
del Carmen located in Ciudad del Carmen,
Campeche. The students are in their first
semester and belong to the faculties of
Information Sciences, Educational Sciences, as
well as the Faculty of Economics and
Administration. The sample is representative for
both exploratory and confirmatory analysis.
(Gravini Donado et al., 2021).

The purpose of the research work was
explained to the students and the confidentiality
of the information was guaranteed. In this work,
the instrument proposed by Roblero (2020) was
used. Table 1 shows the dimensions of the
instrument, which is composed of 34 items and
whose responses use the Likert scale, which
evaluates each item in the range of 1 to 5, being
1 (strongly disagree) to 5 (strongly agree).

BARRADAS-ARENAS, Ulises Daniel, VAZQUEZ, Ma. Rosario,
CHURA-MAMANI, Juan Diego and EI HAMZAOUI, Youness.
Adjustment and validation of an instrument to measure procrastination
in University students. Journal Schools of economic Thought and
Methology. 2023
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Dimensions items

Obijectives and priorities 1,2,3,4,5,6,7,8,9,10,11,12
Management Elements 13,14,15,16,17,18,19
Disorganisation 20,21,22,23,24,25,26
Control 27,28,29,30,31,32,33,34

Table 1 Dimensions of the instrument
Source: Own Creation

Results

For the validation of the instrument, the IBM
SPSS software version 25 was used. The
reliability of each of the dimensions was
evaluated, as well as the reliability of the entire
instrument  through ~ Cronbach's  alpha
(Bastarrachea Rodriguez et al., 2023). Table 2
shows the number of items in each dimension, as
well as their reliability. Dimension D1 refers to
objectives and priorities; dimension D2 refers to
management  items; dimension D3 to
disorganisation; dimension D4 to control; and
DT refers to the total of the instrument.

Reliability statistics \

Cronbach's alpha | N of elements
D1 .836 12
D2 .751 7
D3 .621 7
D4 737 9
DT .910 34

Table 2 Reliability analysis
Source: Own Creation

According to the results of the reliability
analysis (Gravini Donado et al.,, 2021), the
exploratory structural analysis (EFA) was
performed, which allows the generation of
theoretical model structures considering the
number of factors and the relationship between
them (Gonzélez-Peiteado et al., 2017). Table 3
shows that in the KMO and Bartlett test, 0.853
was obtained in the Kaiser-Meyer measure. The
criterion for selecting the items was that which
had a factor loading greater than 0.30 using the
parallel analysis selection method (Inman et al.,
2020).

Kaiser-Meyer-Olkin measure of

sampling adequacy
Bartlett's test of | Aprox. Chi- 2839.050
sphericity cuadrado
gl 561
Sig. .000

Table 3 KMO and Bartlett's test
Source: Own Creation

ISSN 2523-6997
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Exploratory factor analysis

The factor analysis showed that the items are
grouped into four factors (see Table 4), items 9,
17, 18 and 34 were eliminated as they did not
present a significant factor load. (Vazquez
Gonzélez et al., 2021a).

D1 D2 D3 Y
ltem 4 0.621

ltem 6 0.609

ltem 8 0.584

ltem 11 0.582

ltem 15 0576

ltem 19 0.538

ltem 29 0.501

ltem 7 0.474 0.352

ltem 1 0.450 0.304

ltem_26 0.330 0.310

ltem 5 0.318

ltem 32 0.423

ltem_24 0.720

ltem 21 0.696

ltem_10 0.647

ltem_14 0.600

ltem 27 0.354

ltem 13 0.486

ltem 2 0.386

ltem 28 0.525

ltem 23 0.655

ltem 25 0.645

ltem 22 0.578

ltem 31 0.430

ltem_30 0.426

ltem 33 0.340| 0.389

ltem 12 0.791
ltem 3 0.444
ltem_20 0.354| 0.447
ltem 16 0.362 0.412

Table 4 Rotated Factor Matrix
Source: Own Creation

A  four-dimensional solution was
obtained that provides a reliable interpretation of
the factors. Table 5 shows the reallocation of the
items to each of the dimensions.

Goal setting and|4,6,8,11,15,19,29,7,1,26,5,32
prioritisation
Disorganisation,
underestimation and
distractions

Setting and controlling | 23,25,22,31,30,33
activities
Lack of planning and|12,3,20,16
time procrastination

24,21,10,14,27,13,2,28

Table 5 Dimensions resulting from the exploratory
analysis
Source: Own Creation

BARRADAS-ARENAS, Ulises Daniel, VAZQUEZ, Ma. Rosario,
CHURA-MAMANI, Juan Diego and EI HAMZAOUI, Youness.
Adjustment and validation of an instrument to measure procrastination
in University students. Journal Schools of economic Thought and
Methology. 2023
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The four dimensions present a significant
positive correlation between them (Aguilar-
Esteva et al., 2021), shown in the Pearson
correlation matrix between the factors ranging
from 0.599 to 0.653. (Gonzalez-Peiteado et al.,
2017) indicates that if students set clear goals
and control their activities they can avoid bad
disorganisation and occupy their idle time
productively (see Table 6).

Factor Pearson correlation
1 2 3|4

Setting goals and priorities 1
Disorganisation, 642" 1
underestimation and
distractions
Setting  and  controlling | .648™| .653™ 1
activities
Lack of planning and time|.643™|.602"|.599™|1
procrastination

Table 6 Correlation analysis of dimensions
Source: Own Creation

Confirmatory factor analysis

The instrument was re-applied to a
homogeneous sample, and a consecutive
numbering was assigned to each of the items for
a better organisation of the information in order
to carry out the confirmatory analysis (Morcillo-
Martinez et al., 2021). This analysis was carried
out with Amos version 25 software by
correlating the four dimensions.

The indices used were: global goodness
of fit (GFI), adjusted global fit (AGFI),
geometric square root residual (SRMR),
comparative fit index (CFI), Tucker-Lewis
incremental (TLI), normalised fit (NFI). It was
also intended that the root mean squared error of
approximation (RMSE) should be in the range
0.05 - 0.08. Table 7 shows the values for each of
the indices. The fit indices were correlated with
the items with the highest values in each
dimension, which brought the model closer to
the expected absolute fit.

Adjustment | Expected Initial Final
index Model Model
GFI 0.80-1 .706 .836
AGFI 0.80-1 .658 778
SRMR 0 133 112
RMSEA <0.05-0.08 .093 .094
CFI 0.80-1 .639 797
TLI 0.80-1 .607 .756
NFI 0.80-1 546 730

Table 7 Expected adjustment index
Source: Own Creation

ISSN 2523-6997
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According to the deletion of the items, an
increase in the levels recommended by the
literature is observed within each of the fit
indices (Bollen & Long, 1992), mentioning that
the GFI above 0.8 is optimal, in turn, (Bentler &
Bonett, 1980) mention that the NFI is close to
0.8 also strengthens the indices of the model.

In Figure 1 it is possible to observe that
the factor loadings that, according to the
standardised values saturate significantly
between a minimum value of 0.18 for item 11,
and a maximum of 0.58 for item 26 of the
dimension setting goals and priorities, for the
dimension disorganisation and underestimation
of distracters the loadings are item 28 with . 02
and item 14 with 0.63; the third dimension
establishing and controlling activities item 22
with -.01 to 1.01 in item 31, closing with lack of
planning and procrastination with 0.15 and 0.58
in items 12 and 20.

Ity 1%

e _15 )

kem 7
ftam_26
Rem 5

Item_28

It 2

Rem_14

6e00C0eC0
Qumfu
N

I!II

Rem_10 _J

Hom 33
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Rem_31

Rem 22

>
—

00000000

Figure 1 Correlation of dimensions
Source: Own Creation

After the adjustments made, the final
indicators are satisfactory as can be seen in Table
8, which shows a mean of more than 3 and a
reliability of the instrument of more than 0.7.
These results indicate the reasonable fit of the
data and the model.

BARRADAS-ARENAS, Ulises Daniel, VAZQUEZ, Ma. Rosario,
CHURA-MAMANI, Juan Diego and EI HAMZAOUI, Youness.
Adjustment and validation of an instrument to measure procrastination
in University students. Journal Schools of economic Thought and
Methology. 2023
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Scale Reliability Statistics

Media | DE | Cronbach's alpha | McDonald's ®»
D1 | 3.62|0.524 0.758 0.780
D2 | 3.44|0.536 0.744 0.751
D3| 3.44|0.602 0.748 0.806
D4 | 3.24|0.633 0.709 0.719
DT | 3.48|0.481 0.893 0.896

Table 8 Reliability of the corrected instrument
Source: Own Creation

The results of the reliability analysis of
the four dimensions show a high level of
reliability in both Cronbach's alpha and
McDonald's Omega (Bastarrachea Rodriguez et
al., 2023), therefore, it is considered that the
instrument has consistent and reliable values
which are above .70.

Discussion

The aim of the present study was to adapt and
validate the time management instrument used
by Roblero for university students. In the present
work it was observed that the confirmatory and
exploratory  analysis  showed variations
according to the population of application. The
final instrument contains only 30 items
compared to 34 items in the base instrument
(Roblero, 2020).

The sample of 234 students presented is
smaller than Robledo's sample of 289 students
and therefore had a smaller impact on reliability.
The expected indices of GFI at .836 and CFI at
.797 are very close to .8 when the standards
recommended by Bollen and Long should reach
.9 as the optimal point (Bolleng & Long, 1992).
The results obtained for Cronbach's alpha and
McDonald's omega reinforce the reliability of
the instrument, as they are both above .8.

In relation to Zambrano's study, the
sample was 194 students in which the CIPA+
questionnaire was used, giving rise to new
factors obtained from the confirmatory analysis
of the four that the original instrument had, and
no correlation could be observed in the
dimensions (Vazquez Gonzélez et al., 2021). In
this study, no new factors were generated, but a
significant correlation between the dimensions
was observed.
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For the case of (Suarez & Feliciano-
Garcia, 2020) they used the new scale of active
procrastination applied to a sample of 330
students, the reliability with a fit index of RMSR
=.05; GFI=.92, with an internal consistency
between .70 and .83 divided into four
dimensions with 16 items, which guides the
construction of an effective instrument, it is
required to analyze whether the analyses carried
out are adapted to the conditions of the student
population of the university.

The construction of instruments has been
adapted to the needs of the university population
under study by means of techniques such as
confirmatory and exploratory analysis. All these
validations differ according to the environment
in which the students develop. With the study
carried out, the factorial reliability found by
Roblero was low, and one of the main factors
was that the analysis was worked on in different
careers (Roblero, 2020), the construction of this
instrument took a similar methodology, in which
the expected index factor had to be adjusted to
0.8 in order to adapt the instrument.

In the case of correlations, the
dimensions of the instrument of (Roblero, 2020)
are only related in two factors, while the results
of the analysis of this instrument show that the
four factors establish a high correlation,
therefore, this means that the greater the control
and establishment of precise objectives, the
more procrastination and disorganisation times
can be reduced.

The adequacy and validity of the
instrument's constructor is complicated because
the factors that encompass the student
population present diverse variants, therefore,
(Vazquez Gonzalez et al., 2021) mentions that it
is fundamental to submit to a validity process for
the construction of instruments that can generate
a support of the attributes that are evaluated.

In turn, the study presented the same
difficulties as that of (Yupanqui-Lorenzo et al.,
2023) in the collection of data, as it was shared
electronically and it was not possible to control
for bias. Therefore, rigidity in the validation and
construction of instruments is necessary.
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Conclusions

This paper validated an existing instrument in
the literature to measure procrastination.
Validity was assessed through exploratory and
confirmatory factor analysis. The reliability of
the instrument was assessed with internal
consistency measures through Cronbach's alpha
and McDonald's omega. According to the results
of the reliability analysis of each of the
dimensions, it is shown that the instrument has
consistent and reliable values above .70. The
result of the analysis is suitable for future
research in which specific characteristics and
context of students from the southern part of the
country are required, given the nature of the
study..
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Abstract

The publication of WEB applications corresponds to
transmitting the projects carried out by students on the
Internet, in this way they can be opened from any point
with access to the world wide web. This project aims to
publish WEB applications developed as final projects,
allowing a favorable impact on the training of students,
since it will provide them with a real approach to the
development of this type of technological tools in the
public and private industry. Derived from the various
certifications that the university undergoes, the central
final project server will serve as a central repository in the
evidence warehouse. Additionally, a central Web system
was developed for the management of Integrative Projects
carried out at the end of each period at the Technological
University of Jalisco at its Ciudad Creativa Digital site,
based on the software engineering process, dividing the
work into phases and supported by the Scrum agile
methodology for the management of each of them.

Resumen

La publicacion de aplicaciones WEB corresponde a
trasmitir los proyectos realizados por los alumnos en
internet, para que de esta manera puedan ser accedidos
desde cualquier punto con acceso a la red mundial. El
presente proyecto tiene por objetivo la publicacion de
aplicaciones WEB desarrolladas como proyectos finales,
permitiendo un impacto favorable en la formacion de los
estudiantes, ya que les brindara un acercamiento real en el
desarrollo de este tipo de herramientas tecnoldgicas en la
industria pablica y privada. Derivado de las diversas
certificaciones por las que atraviesa la universidad, el
servidor central de proyectos finales servira como
repositorio central en el almacén de evidencias.
Adicionalmente se desarroll6 un sistema Web central para
la gestion de Proyectos Integradores realizados al finalizar
cada periodo en la Universidad Tecnoldgica de Jalisco en
su sede Ciudad Creativa Digital, tomando como base el
proceso de ingenieria de software dividiendo el trabajo en
fases y apoyado de la metodologia agil Scrum para la
gestion de cada una de ellas.
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Introduction

In 2011, Guadalajara won the national
competition in search of an area for the
development of a Digital Creative City (CCD).
Through a long process, supported by academics
from the Massachusetts Institute of Technology
(MIT), a dozen cities are evaluated for their
multiple characteristics, including a
macroeconomic outlook, environmental quality,
industrial base and economic growth potential
(CCD, 2023).

The creation of the Academic Unit of the
Technological University of Jalisco (UTJ) in
CCD constitutes one of the priority strategic
actions for the Secretaria de Innovacion, Ciencia
y Tecnologia (SICyT) of the Government of the
State of Jalisco and has the purpose of promoting
creativity, learning and the flow of ideas
between academics, students, entrepreneurs and
businessmen.

The CCD Academic Unit is part of the
concept of “University of the Future”. Among
other things, this University responds to the
challenges brought about by the fourth industrial
revolution. At the University of the Future, we
learn and teach under a model of cognitive and
interpersonal skills that is supported by the use
of innovative platforms for adaptive learning and
artificial intelligence assistants that will boost
competitiveness and social mobility in our State.

The study plans offered by the
Information  Technology division include
Engineering in Software Development and
Management with an intermediate exit in Higher
University Technician (TSU) in Information
Technologies area of Multiplatform Software
Development and engineering in Virtual
Environments and Digital Business with
intermediate exit in TSU in Information
Technologies area of Virtual Environments and
Digital Business, where the Development of
WEB Applications is part of the subject
curriculum, with the intention of fully covering
the thematic contents in the subjects of Web
Applications, the last thematic unit corresponds
to the publication of applications that is
equivalent to allowing access to technological
development through any equipment connected
to the Internet, this being the culmination of the
Integration Project (IP) developed.
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Among the concerns of the teacher in the
classroom, there is one in particular that
corresponds to how the student can apply the
knowledge acquired during the time that the
different contents of the study programs were
reviewed.

In this sense, the PI will be understood as
the exercise through which this type of
experiences can be evidenced, disseminated and
reviewed in a wide disciplinary range that allows
the generation of new reflections and
contributions to the different lines of research.

The importance and richness of this
exercise lies in a social, cultural and
technological context that allows comprehensive
solutions that approve the development of skills
through their critical application to real problems
and in contexts that allow social interaction
through binding activities with instances of
different nature.

Taking into account the above, the CCD
academic unit is committed to the Pl modality,
as an exercise that allows promoting, giving
meaning and bringing together the efforts of
students and teachers, for the evidence of the
acquired competencies, which allow adding
value to the certification in study plans.

On the path towards excellence promoted
at UTJ, in 2005 the first formats for records and
matrices of project deliverables in Information
Technology (IT) majors were implemented,
carrying out an update of its regulations years
later. For 2011, an exhaustive review and new
proposals for the process to be followed in IP
planning activities will be carried out. The aim is
to show and demonstrate to an academic
community how important it is to create spaces
during the semesters of study, where the student
can measure their abilities to apply the
knowledge acquired in an integrative project.

For this reason, the need arises for a
central server that allows these activities to be
carried out, which is why the development of this
project begins as a proposed solution, allowing
the theoretical knowledge acquired by the
students to be reinforced and putting it into
practice in an approach to the real world.
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Methodology

During the September-December 2022 quarter, a
review of the project objective for the Web
Applications subjects was carried out, which
made it possible to determine the technical
requirements of the server, according to the
characteristics detected and with the support of
the Computer Science and Telecommunications
Subdirectorate of the UTJ installed the Windows
Server 2022, Standard Edition 64-bit operating
system, with a database management system in
SQL Server V19.1, for publishing services the
universal  development environment was
installed with Full Laragon Stack, which
contains Apache 2.4 and PHP 8.2 for Back End
work. And it allows secure connections with the
Secure Sockets Layer (SSL) protocol, which
creates an encrypted link between a web server
and a web browser, which required the
installation of the corresponding security
certificates provided by the UTJ by enabling
access in the port 443 of the server.

For software development, it is important
to follow some specification that allows
developers to have discipline throughout all
stages of development, so that they are more
coherent and formal, which is why each of the
phases that support them must be defined. the
development. The central Web server system,
being a tool that aims to have application in the
university community for the management of
final projects, must follow a software
engineering process that provides the
foundations under which the system will be
developed.

The central WEB application for the
management of integrative projects was
developed taking as reference the software
engineering process and the agile SCRUM
Methodology for the management of each of its
phases. The software engineering process aims
to provide the most possible order to the
development of the WEB application based on
the linear sequential model also known as the
waterfall model.

Waterfall development is a linear
procedure that is characterized by dividing
development processes into successive project
phases. Unlike iterative models, each of these
phases is executed only once. The results of each
of the phases serve as a starting hypothesis for
the next and are used, especially, in software
development.
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The development of the model is
attributed to computer science theorist Winston
W. Royce. However, Royce is not the inventor
of this model. Quite the contrary, in his 1970
essay titled Managing the Development of Large
Software Systems, the theorist presents a critical
reflection on linear procedures. As an
alternative, Royce presents an incremental
iterative model in which each of the phases
builds on the previous one and verifies its results
(lonos, 2019).

= o =

Figure 1 Software Engineering Process
Source: Self Made

With the intention of improving the work
continuously and due to a small development
team, the agile SCRUM methodology is used as
support in the management of activities involved
in WEB development since it is not conceived as
a solid method or as a technique. of concrete
work, but rather as a framework that offers teams
fixed reference points to carry out their work.
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Figure 2 The Agile SCRUM methodology process
Source: PM- Partners group

The Agile  Scrum  methodology
establishes a framework that can be applied in
different situations with the purpose of
continually improving both the work method and
the product. The framework is made up of roles,
events, artifacts, and rules. Within these limits,
Scrum teams must achieve the most efficient
results possible by offering the customer the best
possible product. In Scrum, customers and users
take an important position and development is
based on their needs (lonos, 2019).
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Analisys of requirements

For the initial phase in the software engineering
process corresponding to the requirements
analysis, collegiate work meetings were held
with the PI coordinators to determine the needs
in the management of final projects.

In this phase, the services that the system
must provide and the restrictions under which it
must operate are established. The conditions that
determine what the system should do and how it
should do it are specified, that is, requirements:
Functional, which describe a functionality or
service of the system. Non-functional, which are
usually restrictions to the system or its
development process such as using a certain
language (Granollers, 2023).

Software design

During the January-April 2023 quarter, work
meetings were reanalyzed for the planning of
final projects in the IT division where the design
of the central system for project management
was carried out, obtaining as a final product the
use case diagram taking as reference the Unified
Modeling Language (UML) developed in the
open source BOUML tool.

This is the phase in which the data
structures, functions and behaviors are defined
based on the restrictions imposed by the main
requirements of the previous phase. In practice,
the architecture and structure of the individual
components of the system are defined (Asset
Studio, 2022).

Coordinator Assign Ams“reacher

B

Gener; Team Structure
Student
Schedule exh|bmons /
% ﬂform Evaluation

Teacher

Figure 3 Use Cases Final Projects
Source: Self Made
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Coding

After defining the operational instructions for
the implementation phase and having
documented them in the corresponding
diagrams, we proceed to write the source code of
the Web application that will manage the
collaborative work between teachers and
students for the execution of the PI.

To perform the coding, the Visual Studio
Code development environment was used. Built
on open source, a lightweight but powerful
source code editor that runs on your desktop and
is available for Windows, macOS and Linux. It
comes with built-in support for JavaScript,
TypeScript, and Node.js and has a rich
ecosystem of extensions for other languages and
runtimes (Microsoft, 2023).

During the May-August 2023 quarter, the
source code was drafted for the Front End, which
is the part where the user can directly access the
application. The versions of HTML 5, CSS 3 and
Javascript ES12 were used in support of the
Bootstrap responsive design FrameWork CSS,
which is a tool for the development of interfaces,
for the development of the Back End, version 8.2
of PHP was used by implementing the Laravel
WEB development framework in version 10.x
that has an elegant and expressive syntax,
following the tool's own framework such as the
Model View Controller (MVC).

MVC is a design pattern that considers
dividing an application into three clearly
identifiable  modules  with  well-defined
functionality, the model is a set of classes that
represent the real-world information that the
system must process, the views are the set of
classes that are responsible for showing the user
the information contained in the model and the
controller is an object that is responsible for
directing the flow of control of the application
due to external messages, such as data entered by
the user or menu options selected by him
(Bascon ,2004).
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I

Figure 4 Model View Controller
Source: Self Made

Implementation tests

Once the application is developed, it is tested to
determine if it solves the problem satisfactorily,
so during the September-December 2023
semester, smoke tests have been carried out with
the support of the students of the division in the
laboratories of calculation with the prior
authorization of the career direction.

Smoke testing is a process used to test
software to determine whether the build of the
deployed software is stable or not. When
performing software smoke testing, you run a
series of tests designed to evaluate each of the
software's core functionalities. If the product
fails the smoke test, it means that the initial
version has major defects that need to be fixed
before further testing (Zaptest, 2023).

Web Hosting

Web hosting is a service that stores your website
or web application and makes it easily accessible
across different devices such as desktop, mobile
and tablets. Any web application or website is
usually made up of many files, such as images,
videos, text and code, which must be stored on
special computers called servers. The web
hosting service provider maintains, configures,
and runs the physical servers that you can rent
for your files. Site and web application hosting
services also provide additional support such as
security, backup, and website performance,
saving you time to focus on the core functions of
the website (Amazon, 2023).
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Figure 5 WEB hosting operation
Source: Hostinger (2023)

Choosing a web hosting plan is similar as
renting an office space and sometimes the cost is
high in relation to the benefit obtained, for this
reason the CCD central server seeks to solve the
need for WEB hosting for students' integrative
projects, allowing you to live the real experience
just like when hiring a private service. At the
same time, it would allow the storage of the
necessary evidence for the quality accreditations
that the university undergoes. Serving as a
central repository for the warehouse of final
projects.

Accreditation is the result of a systematic
and voluntary evaluation and monitoring process
of the fulfillment of the university functions of a
Higher Education Institution (HEI), which
allows obtaining reliable and objective
information on the quality of the Academic
Programs (AP) that it develops. It gives certainty
to society regarding the quality of trained human
resources and the different processes that take
place in an educational institution (COPAES,
2023).

Derived from the accreditation process
that the UTJ's Information Technology study
plans go through at its CCD headquarters, before
the National Council for Accreditation in
Informatics and Computing A.C. (CONAIC),
which determines the implementation in its
evaluation criteria. of IP that allow students to
demonstrate the skills acquired throughout their
university life.

Specifically in Criterion 3. Curriculum,
indicator 3.5.2. The subjects corresponding to
the specialty include projects aimed at
developing the student's ability to solve real
problems in accordance with the technological
needs of the program itself (CONAIC, 2023).

In this sense, this integrative project
seeks to solve the evidence required in the
indicators, allowing success in the acquisition of
accreditations.
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Results

The final result is the implementation of the
WEB application on the CCD central server for
the management of integrative projects, which
will allow the correct administration of the
processes involved in the planning and execution
of integrative projects carried out at the end of
each period at UTJ-CCD.

Figure 6 System interface for project management in CCD
Source: Self Made

Having a central WEB application for IP
management will allow the activities of the
academic unit in CCD to be carried out in a
harmonious and disciplined manner, being
functional, efficient and productive in the
development of the integrative projects carried
out at the end of the quarterly period. , making it
easier to obtain consistent information at
runtime.

Figure 7 Login to access the system for managing
integrative projects
Source: Self Made

Correct management of integrative
projects will have benefits in optimizing
information  flow, improving teamwork,
resolving problems, and delivering data in real
time. By virtue of its ability to streamline and
add more value to both internal and external
processes, the implementation of a project
management system has ceased to be a plus and
has become a necessity, thus positioning itself as
an extremely important process for the
university development and growth.
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Figure 8 Main menu of the project management system
Source: Self Made

Another result obtained with the CCD
central server is the hosting service for
integrative projects, since by maintaining a
domain and a defined IP number it provides the
computing resources to UTJ students to publish
their final work on the Internet secure,
evidencing the knowledge acquired during the
semester, while at the same time concentrating
the necessary evidence for accreditations.
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Conclusions

Information technologies are part of the
evolution and have taken on great importance in
the educational field, providing the necessary
tools to teachers, students and administrators to
enrich the teaching process.

Establishing the competencies exhibited
by students in learning to develop WEB
applications mark the areas of improvement to
be considered in consecutive periods.

Taking into account the research carried
out addressing the management and publication
of IP, it can be said that the relevant
technological tools for this process are those that
allow students to monitor their own learning,
allowing the teacher to make use of different
motivational strategies for the development of
their creativity, critical thinking and autonomy.

To the extent that teachers and students
are linked in the learning process, the
development of new projects is strengthened in
an integrated way with IT.
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It would be interesting to implement
statistical analyzes of the stored data so that, with
the support of artificial intelligence, projects
could be assigned to students according to their
development skills.
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Abstract

The present research focuses on the design, construction and manufacture
of a didactic prototype based on the Scottish yoke mechanism. This
device aims to provide an effective tool to visualize and understand the
fundamental principles of its operation, as well as the associated
kinematics. The integration of the traditional method of kinematics, the
Velocity Polygon, with modern technologies such as computer-aided
design (CAD), additive manufacturing, and automatic control is a key
component of this project. The central objective of this controllable
didactic prototype is to enable undergraduate students in mechatronics,
mechanics, and industry to acquire technical skills and solve specific
problems related to the mechanism of the Scottish yoke. To achieve this,
an instrumentation system developed in LabVIEW is used to collect real-
time information on the kinematics of the mechanism's joints (nodes). In
addition, motion simulation is used through CAD design and the
graphical method of the Velocity Polygon. A relevant discovery of this
research is the confirmation that the device based on the Scotch yoke
allows an effective representation of the kinematics, supported by the
coincidence of the velocity of the sliding node in the three methods used
(database generated by LabVIEW, CAD simulation and graphical
method of the Velocity Polygon). This validates the efficacy of the
prototype and highlights its usefulness as a practical educational tool for
the development of technical skills and the resolution of problems
specific to the mechanism of the Scottish yoke.

Kinematics, Mechanisms, Instrumentation

Resumen

La presente investigacién se centra en el disefio, construccion y
manufactura de un prototipo didactico basado en el mecanismo de yugo
escocés. Este dispositivo tiene como objetivo brindar una herramienta
efectiva para visualizar y comprender los principios fundamentales de su
funcionamiento, asi como la cinematica asociada. La integracion del
método tradicional de cinematica, el Poligono de velocidades, con
tecnologias modernas como el disefio asistido por computadora (CAD),
la manufactura aditiva y el control automatico constituye un componente
clave de este proyecto. El objetivo central de este prototipo didactico
controlable es permitir a los estudiantes de licenciatura en mecatronica,
mecénica e industrial adquirir habilidades técnicas y resolver problemas
especificos relacionados con el mecanismo del yugo escocés. Para lograr
esto, se utiliza un sistema de instrumentacion desarrollado en LabVIEW
para recopilar informacion en tiempo real sobre la cinematica de las
juntas (nodos) del mecanismo. Ademas, se emplea la simulacién de
movimiento a través del disefio CAD y el método gréafico del Poligono
de velocidades. Un descubrimiento relevante de esta investigacion es la
confirmacion de que el dispositivo basado en el yugo escocés permite
una representacion efectiva de la cinematica, respaldada por la
coincidencia de la velocidad del nodo corredera en los tres métodos
utilizados (base de datos generada por LabVIEW, simulacién CAD y
método gréafico del Poligono de velocidades). Esto valida la eficacia del
prototipo y destaca su utilidad como herramienta educativa practica para
el desarrollo de habilidades técnicas y la resolucién de problemas
especificos del mecanismo del yugo escocés.

Cinematica, Mecanismos, Instrumentacion
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Introduction

This scientific paper presents a comprehensive
exposition of the design process of a specific
mechanism, focusing on the Scottish yoke, along
with a kinematic analysis approached both
analytically and through simulations. The
successful implementation of a prototype
designed to validate the operation of the
mechanism is highlighted. Throughout the brief,
the computer-aided design procedure is
painstakingly detailed, with a special emphasis
on fabricating the links through 3D printing
technology. Kinematic analysis is executed
holistically, making use of advanced tools such
as SOLIDWORKS MOTION. In addition, a
graphical approach is applied to carry out
kinematic analysis analytically, thus deepening
the understanding of the specific kinematic
behavior of the Scottish yoke, both in the virtual
domain and in the physical prototype.

A distinctive aspect of this paper is the
section devoted to the design of the prototype's
instrumentation, which is designed to enable the
study of the actual operation of the mechanism
of the Scotch yoke. This section complements
the information obtained through simulation and
virtual analysis. The integration of these
elements provides a complete perspective that
amalgamates theory with practice, providing a
comprehensive view of the specific mechanism
addressed. In summary, this document not only
delves into the design and analysis of the
mechanism of the Scottish yoke in the virtual
realm, but also supports these aspects through
the manufacture and evaluation of a physical
prototype. This comprehensive approach
contributes to a deep and applied understanding
of the mechanism of the Scottish yoke,
highlighting its relevance in disciplines such as
computer-aided design, kinematic simulation
and prototyping.

Conceptual Framework
A Didactic Devices

Teaching devices are educational tools
specifically designed to facilitate the teaching
and learning of theoretical concepts. These
devices provide a hands-on, tangible experience
that allows students to actively interact with
content. According to Johnson (2010), teaching
devices help improve understanding, retention,
and knowledge transfer Theories of learning.
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Diverse learning theories support the
importance of hands-on experience and
meaningful  learning. The  constructivist
approach, proposed by Piaget (1977), holds that
knowledge is actively constructed through
interaction with the environment. In addition,
Kolb's (1984) theory of experiential learning
highlights the importance of direct experience in
the learning process.

B. Pedagogy

Pedagogy refers to the study of the methods and
approaches used for teaching. In this project, a
student-centered pedagogical approach is
adopted, where learning is facilitated through
active participation and guided exploration.
According to Vygotsky (1978), learning occurs
in a social context and is strengthened through
interaction with others and teacher mediation.

C. Mechanism

A system of mutually matched parts that work
together but cannot constitute a complete
machine. Designed to transmit and transform
movements that can be defined as a powertrain.

D. Computer Aided Design

According to Klockner and Jowers (2015), CAD
is defined as "a computational system that allows
designers to create, modify and analyze digital
representations of objects and systems, with the
aim of facilitating decision-making in the design
process".

E. Simulation.

According to Bechthold and Maier (2019),
motion simulation in SolidWorks is "an analysis
and evaluation process that uses digital assembly
models to simulate motion and interactions
between components in a virtual environment."”
Through motion simulation, designers can
identify potential problems, optimize design,
improve motion efficiency, and evaluate system
performance prior to manufacturing.

F. Instrumentation.

According to Doebelin and Manik (2014),
instrumentation is defined as "the art and science
of measuring and controlling physical and
chemical variables™.
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It involves the selection and calibration
of sensors, the design and assembly of electronic
circuits, data acquisition, and signal processing,
among other aspects. Instrumentation is applied
in a wide range of industries and fields, such as
medicine, engineering, scientific research, and
industrial automation.

Methodology

In this project, a methodology was adopted that
merged experimentation, pedagogical
approaches and technical engineering principles,
focusing exclusively on the Scottish yoke. This
comprehensive approach allowed the project's
objectives to be comprehensively addressed,
promoting both hands-on learning and the
development of technical skills specific to the
Scottish yoke.

- Meaningful Experimentation:

Experimentation took on a pivotal role in
facilitating empirical testing and analysis of the
components and systems of the Scottish yoke.
Through experimentation, real data was
collected and the behavior of the elements in
various conditions and situations specific to the
Scottish yoke was evaluated.

- Adjusted Pedagogical Methods:

Pedagogical methods focused on the Scottish
yoke were employed to facilitate the learning
process. These methods included the use of
teaching devices adapted to the Scottish yoke,
specific practical demonstrations,
contextualized theoretical explanations, and
interactive learning activities geared towards the
Scottish yoke. These pedagogical strategies not
only supported comprehension, but also
stimulated the retention of the technical concepts
of the Scottish yoke, allowing participants to
acquire knowledge effectively.

- Integration Centered on the Scotch
Yoke:

The combination of experimentation with
pedagogical methods and technical engineering
principles, all focused on the Scottish yoke,
resulted in a comprehensive and enriching
approach to the development of the project.
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This methodology not only facilitated the
acquisition of specific theoretical knowledge of
the Scottish yoke, but also promoted the
practical application of the same, leading to
significant learning and the successful
achievement of the specific objectives of the
Scottish yoke.

Position diagram design of the Scotch yoke
mechanism

The scotch yoke mechanism is used in industry
to perform operations where it is necessary to
convert a rotary motion to a linear one, such as
the application of automatically opening and
closing valves or mechanical gates. In these
applications it is often convenient to use
constant-speed electric motors, however, servo
motors can be used to improve the dynamic
behavior of the mechanism.

D
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Figure 1 Position Diagram
Source: Own Source

As can be seen in the image above, the
design of the mechanism contains 4 links
counting the base or also called origin.

List of Links with Measurement

- Link AB 55.00 mm (crank)

- CD Link 110.00 mm (Vertical Slider)
- EF Link 230.00 mm (Sliding)

- Link AG (base or support)

This position diagram allows you to
perform kinematic analysis by graphical method
using velocity polygons, as well as position
analysis performed using SolidWorks software.

Analysis of the velocity polygon

Next, the analysis of the kinematic polygon
method of velocities is presented, which consists
of evaluating through a graphical method that
relates the absolute and relative velocities of the
nodes of the mechanism.
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It is worth mentioning that this method is
also known as instantaneous velocity analysis as
the conducted nodes experience multiple
velocities along their different positions. The AB
link is a mechanism known in the theory of
classical mechanisms as a motor link which is
responsible for receiving the input movement,
this element has the main characteristic that its
speed is constant throughout the operation of the
mechanism so its acceleration is zero. As long as
you do not change the input velocity of
mechanisms.

The DC link represents the groove where
node B will move, which is the link known as the
transducer that transforms the circular
movement into linear movement of the driven
link, it should be noted that this is the main
characteristic of the Scotch yoke mechanism
Finally, it is the EF link that is the final or led
link, this link can also be considered as an
extension of the previous link since it physically
belongs to the same piece, but for the purposes
of analysis it is considered as an independent
element.

To obtain the angular velocity of the
crank, the angular velocity in RPM and the
length of this link are required. These data are
the following 50 RPM and 55 cm of crank
length, so we proceed to use the following
formulas to find the value of the angular velocity
and then obtain the value of the velocity of the
EF link, which corresponds to the slide of the
Scotch yoke.

w = RPM * 21

A value of 314.15 rad/min is obtained,
which represents the angular velocity of the
drive link using the general velocity formula for
the links.

Vb= w* AB
Where:

Vb = Velocity of node B (cm/min)
w= Link angular velocity AB (rad/min)
AB-= link length(cm)

Performing the proposed formula
analysis we obtain that the velocity of node B is
equal to 17278.7595 cm/min. Thus obtaining the
following velocity polygon representing the
velocity of all the nodes of the mechanism in
guestion.
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Figure 2 Polygon Velocities
Source: Own Source

Applying the graphical method of
velocity polygon, we obtain the results shown in
Fig. 2, where the velocity of node B is equal to
the vector of 17.27 while the relative and
absolute velocities of node F is equal to 12.21.

According to Shigley and Uicker (2007),
the velocity polygon method is based on the idea
that the velocity of a point in a mechanism is
composed of two components: the absolute
velocity and the relative velocity. Absolute
velocity refers to the velocity of the point with
respect to a fixed frame of reference in space,
while relative velocity refers to the velocity of
the point with respect to another point or body in
the mechanism.

CAD design of the prototype

The design of the links that will make up the
prototype was carried out by means of the CAD
software  SolidWorks in which  the
measurements proposed in the position diagram
were taken into account in order to carry out the
movement simulations necessary for this project.
Below are the diagrams of the links and base
designed for the Scotch yoke mechanism.

1. Base Design

In this piece, the distances of the crank, the
height of the encoding motor, the distances of the
slides and the thickness of the latter were taken
into account. Due to the structure, it was
necessary to design the base as a three-piece
assembly. It is worth mentioning that internal
tunnels were added to hide the cables of the
electrical system in question. The design can be
seen in this figure.
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Figure 3 Assembled base design in SolidWorks
Source: Own Source

2. Link Design

The design of the links also respected the
measurements propose in the position diagram
using the base design. Separations and spaces
were considered for the optimized operation of
the mechanism taking as an axis the constructive
lines of the diagram in SolidWorks.

Crank

Figure 4 Crank link design
Source: Own Source

The crank is a mechanical component
that is used to transform the circular motion into
a reciprocating motion or vice versa. It consists
of an arm or lever that is connected to a rotating
shaft and is used to transmit movement to
another component of the mechanism, such as a
connecting rod or connecting rod.

In this particular case, the crank is
connected to a crank motor, which in turn
provides the driving force to rotate the crank. On
one end is a hole in which it connects to the
motor shaft, while on the opposite end is a pivot
that will connect to the vertical slider slot that is
part of the slide assembly.
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There are two ways to design a crank for
this type of mechanism. The first option is to use
the design of a disc with the axis and pivot to
perform the transmission of movement, but the
drawback is the extra use of material when 3D
printing it. So you opt for the second option
which consists of the arm with the axis and pivot,
as it fulfills its purpose, is lighter and does it
doesn't take up too much material when 3D
printing it.

Vertical slider with slide

Figure 5 Slide with vertical slider made in SolidWorks
Source: Own Source

The design of this assembly
encompasses three fundamental pieces. The first
piece corresponds to the vertical slide that is
located in the central part of the assembly. This
piece is responsible for transmitting the rotary
movement produced by the crank and then
transforming it into an alternative harmonic
linear movement.

On the right side of the image you can
see a rectangular piece that is known as a slide,
which is responsible for sliding over the support
to generate the alternative harmonic linear
movement. On the far right of this last piece is a
wall that protrudes, whose main purpose is to
serve as a barrier for measuring distance using
an ultrasonic sensor, which in turn will serve to
calculate the speed and acceleration of the sensor
when moving.

Finally, an auxiliary bracket is located on
the left side of the vertical slider. The function of
this auxiliary part is to maintain the stability of
the entire assembly at the time of generating the
reciprocating linear motion.
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Motion simulation in SolidWorks Motion

SolidWorks offers a motion simulation engine
called SolidWorks Motion in which, in order to
perform  the  kinematic  analysis, the
corresponding assembly of the links is
previously made, which allows limiting the
degrees of movements of the model made in
order to determine the boundaries that will result
in the simulation corresponding to the Motion
Studio.

Figure 6 Assembling the links in SolidWorks Motion
Source: Own Source

In the parameters of the kinematic
analysis, the study was carried out for the
displacement, speed and acceleration of the slide
with a constant angular velocity in the crank
(link AB) of 50 RPM - SMR. These values were
used to produce the following graphs:

In the image below, you can see that the
linear displacement of the slide generates a
sinusoidal graph over time. This is a
characteristic of the Scotch yoke mechanism.

Tacas ]

Figure 7 Linear sliding displacement in SolidWorks
Motion
Source: Own Source
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In the linear velocity graph it can be seen
that there are points where the velocity reaches
zero and then increases again, giving the illusion
of "jumps" or a "rectified sinusoidal signal”. This
is because the mechanism of the Scotch yoke has
a lower velocity at the P.M.S. (Upper Dead
Center) and P.M.I. (Lower Dead Center) ends,
which are part of the slide end.

X | [

Figure 8 Linear Slider Velocity in SolidWorks Motion
Source: Own Source

In the case of linear acceleration, the
peculiarity of the graph is notorious, since it has
a lot to do with what was mentioned above for
displacement and linear velocity. Because of
this, it is possible to see a graph with these
representative peculiarities.

Figure 9 Linear acceleration of the slide in SolidWorks
Motion
Source: Own Source

Additive manufacturing (3D printing)

A model of the mechanism designed in
SolidWorks was made using additive FMD
technology. The mechanism was printed in PLA
material in order to carry out the physical
instrumentation of the prototype to corroborate
the data generated in the simulation and the
analysis of the graphic method.
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Figure 10 Prototype of the Scottish yoke 3D printed
Source: Own Source

Instrumentation

For this prototype, the following variables were
monitored in the 3D-printed Scottish yoke
prototype.

Revolutions per minute (RPM).
Displacement (cm).

Linear velocity (m/s).

Linear acceleration (m/s?).

To measure the RPM of the crank, the
Hall effect sensor installed in the encore motor
was used, in this way it is possible to calculate
its rotational speed. To control the speed of the
motor, a PID controller was implemented using
an Arduino board.

An HC-SRO04 ultrasonic sensor was used
to measure the distance between the sensor and
the barrier at the end of the slide. The code to
calculate the distance in cm was made in the
Arduino IDE and then loaded to an Arduino Uno
board that is responsible for performing the
entire control process and necessary calculations
of the variables.

To measure linear velocity, the
displacement variable is used together with the
time variable. The displacement is sampled from
time to time to perform the corresponding
operation to obtain the linear velocity of the end
of the slide. The formula used is as follows:

Linear velocity = (Distance f — Distance i) / Time
To measure linear acceleration, the

velocity variable calculated in the previous point
is used, together with the time variable.
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The velocity is sampled from time to
time to perform the corresponding operation to
obtain the linear acceleration of the end of the
slide. The formula used is as follows:

Linear acceleration = (Velocity f — Velocity
1)/Time

Figure 11 Ultrasonic sensor, enconder motor and Arduino
board in the prototype
Source: Own Source

Therefore, LabVIEW software was used
for the monitoring panel. By means of virtual
instruments and programming, the interface was
created to control and visualize by parameters of
the mechanism. The Arduino board transmits the
information to the computer using serial
communication. On the panel you can control
the speed of the enconder motor (RPM) as well
as control the direction of rotation of the motor.
On the right side of the panel are graphs showing
the displacement, speed and acceleration of the
slide. The collected data will then be exported to
a spreadsheet for comparison of results.

Figure 12 Control and monitoring panel in LabVIEW
Source: Own Source
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Results

The following are the results obtained in the
kinematics simulation of the software as
explained above: the velocity and acceleration
analysis was performed with respect to node C.
with a position of 45° already described above
and with a velocity of 50 RPM.

CORREDERA_LATERAL_SENSOR-1
Velocidad2 (mm/sec)
Fotograma Tiempo Sistema de coordenadas de ref.:
1 0.000 1.5742E+02

Table 1
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Conclusions

In summary, the congruence between the
instrumental design and the empirical results
showed a proximity that ranged between 5% and
10%. This close alignment is significant in
providing users with the ability to discern the
concepts inherent in operation and kinematics in
diverse contexts.

The design of the instrument, developed
through SolidWorks CAD software, was based
on specific measurements, and considered the
dimensions of the links established in the
position diagram. The motion simulation in
SolidWorks Motion enabled a detailed analysis
of the wvelocity and acceleration of the
mechanism's nodes, thus providing a detailed
visual representation of the system's behavior.
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The comparison of the results obtained in
the simulation, in terms of speed and
acceleration, with the theoretical data calculated
using graphical methods, showed a close
agreement, with a margin of error of 5% to 10%.

This indicates that the device, Designed
and simulated, it was able to represent the
operating concepts and kinematics of the
connecting rod-crank mechanism accurately and
reliably with slide.

The close  correlation  between
instrumental design and experimental results is
of great technical importance, allowing users to
internalize and distinguish theoretical concepts
in a practical and tangible environment.
Observation of the actual functioning of the
mechanism, contrasted with theoretical results,
offers students the opportunity to consolidate
and strengthen their understanding of the
principles of operation and kinematics in various
scenarios.
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Abstract

The present study shows a descriptive study of the quality
of work life of 503 university professors in Mexico in
order to determine their level and be able to strengthen
their professional structure, obtaining a 92.17% overall
average result. The methodology used was intentional,
where eight universities in Mexico participated as part of
an integrating project of the Academic Body of the
Technological Institute of Sonora, Organizational
Management and Sustainable development, in order to
generate productivity with work synergies. The instrument
used was tested by expert researchers in the line of
research on quality of work life to strengthen this type of
research as a contribution to the social sciences. The
results affirm that the quality of life in university
professors is of vital importance, to have an acceptable
living condition, being a very important point within the
institutions, achieving a positive result in the satisfaction
of teachers in Mexico.

Quality of life, Quality of work life, Teachers

Resumen

El presente estudio muestra un estudio descriptivo de la
calidad de vida laboral de 503 profesores universitarios de
México para poder determinar cual es su nivel y poder
fortalecer su estructura profesional, obteniendo un 92.17%
de resultado promedio general. La metodologia utilizada
fue de manera intencional, donde participaron ocho
universidades de México como parte de un proyecto
integrador del Cuerpo Académico del Instituto
Tecnolégico de Sonora, Gestién Organizacional y
desarrollo Sustentable, para poder generar productividad
con sinergias de trabajo. El instrumento utilizado fue
testeado por investigadores expertos en la linea de
investigacion de calidad de vida laboral para fortalecer
este tipo de investigaciones como contribucion a las
ciencias sociales. Los resultados afirman que la calidad de
vida en profesores universitarios es de vital importancia,
para tener una condicion da viveza aceptable, siendo un
punto muy importante dentro de las instituciones,
logrando un resultado positivo en la satisfaccion en
docentes de México.

Calidad de vida, Calidad de vida laboral, Profesores
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1. Introduction

The present study shows an investigation of the
quality of work life of university professors in
Mexico. Quality of life is a complex concept that
reflects objective and subjective social and
personal aspects and multiple domains such as
physical, emotional, educational and labor.

Quiroz et al., (2022) in their book
Measurements of the quality of work life in the
educational environment states that it is of
utmost importance to evaluate in a general way
the variables that can determine the situations
that teachers can experience inside and outside
their classrooms. tasks and that at a certain
moment can affect their environment.

Different disciplines also include the
concept of quality of life. For this reason, it has
gained importance in medicine in the last
century due to the increase in chronic diseases
and the possibility of early diagnosis and
subsequent treatment, which means prolonging
the lives of patients who previously had
difficulty surviving. Begin to consider not only
quantitative but also qualitative ideas from
previous interventions (Bautista, Quality of life
as a concept, 2017).

The quality of work life is closely related
to the nature of work, these, by definition, are
any characteristic that may have influence on the
appearance of risks to the safety and health of
each individual, professional danger is the
possibility that a worker suffer a certain damage
derived from their work, reference is made to
illnesses, pathologies such as stress from work
or exhaustion, and injuries suffered due to
activities.

Everything mentioned above is related to
the aspects of time lapse on a daily basis, and the
coping with problems, which generate changes
in education, or in a person's experience itself
(Castro et al., 2018; Bairero, 2018).

The conditions related to the work are
diverse, these can be the schedules, the
remuneration, the operating environment, the
benefits and services obtained, the professional
career possibilities, human relations, etc., they
can be relevant for satisfaction, motivation and
professional performance (Abril & Amparo,
2017) within the area of education.
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It is of utmost importance that teachers
are fully motivated and satisfied to teach the
topics programmed in their course planning;
since, a good execution of this, would put
Mexico in a better position compared to other
countries at an educational level.

Work life originated in the 60s and 70s
with the appearance of the Organizational
Development movement (Segurado, 2002)
which seeks to improve the effectiveness and
efficiency of an organization; starting from the
humanization and values of the environment,
aiming at the development of the worker in all
the behaviors that affect him or her within the
operational scope.

The transformation of the concept was
generalizing that quality of life is a fundamental
part and not only in the work sector. The
subjective enjoyment of vividness being a
relevant part; However, it must be distinguished
from other notions, since it is possible that a
certain  effectiveness does not represent
satisfaction from the experience. Therefore, this
satisfaction is defined as the range in which a
person positively evaluates the disposition of
their current existence as a whole.

Carrying out this evaluation began to
take on importance, for the reason that it is
necessary to consider all the criteria that appear
in the recruitment of the person: how they feel,
how well they meet their expectations, how
desirable they consider their time period and
which affects their professional performance so
much (Castellanos, 2018; Suarez & Maldonado
and Santoyo 2022).

According to the studies of Granados
(2011) “CVL 1is defined as favorable work
conditions and environments that care for and
promote the satisfaction of workers through
incentives, guaranteeing professional security
and convenience for personal growth.”
However, Duran (2010) perceives the term from
a conceptual perspective and another
philosophical perspective, mentioning that the
purpose of said topic focused on the operational
time span lies in increasing the situations that
directly impact the worker's reality, from a
general vision of the fundamental requirements
of the human being.
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Quiroz & Hinojosa (2020) in their book
Quality of work life: a perspective from the
educational sector of the Mayo Region,
mentions that developing this type of research
increases the academic  production of
universities in the short, medium and long term.

2. Methodology
2.1 Method

The research design that will be used for the
work will be Mixed, since it has both numerical
information and descriptive data, for example,
email, sex, type of contract, age, level of
education, marital status, seniority and
educational program . According to Hernandez
et.,, al (2014), the mixed research approach
represents a grouping of systematic, empirical
and critical research processes that involves the
collection and analysis of quantitative and
qualitative data, to obtain a report of all the
information obtained and being able to achieve a
greater judgment of what you want to study
(Herndndez & Mendoza, 2018).

In a broad sense, Johnson et., al (2006)
views this type of research as continuous, where
a mixture of both quantitative and qualitative
approaches is used, using the results of the
instrument variables, which are quality. of life,
organizational performance, and organizational
management. Giving more weight to one of them
or giving it the same, where it is noted that the
quantitative method is abbreviated as QUAN
and when it comes to the other method it is
WHICH.

In addition, the general average of the
study of the quality of work life will be taken, to
answer the research question and validate which
of the hypotheses will be known through the use
of the SPSS version 26 statistical package. In
summary, the mixed process It uses numerical,
verbal, textual, visual, and symbolic data.

This mixed process has an objective
which is to achieve a broader and deeper
perspective of a phenomenon; In addition to that,
the need to use this type of method has been
noted, since it is complex to the vast majority of
the phenomena or research problems addressed
in the different sciences (Newman et., al 2002).
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2.2 Participants

The people who took part in the research are
university teachers of different sex, age,
specialty, schedule, shift and with different
studies, focused on different parts of Mexico.
The sample design is non-probabilistic, since the
author Johnson et., al, (2014) mentions that in
this type the choice of elements does not
radically depend on probability, but on causes
related to the characteristics of the research or
the purposes. of the researcher. This procedure is
not mechanical nor is it based on probability
formulas, it depends greatly on the decision-
making of a researcher or a group and the type
of criteria selected that (obeys) some specific
variations for the analysis sought (Hernandez et.
al, 2018).

2.3 Instrument

The instrument has a total of 31 questions
(Campas, 2021), which in the first section is
personal information and has 8 questions. Then
they are divided into three more variables, the
name of the first section is “Quality of life” and
it has a number of 8 questions. The second
section is “Organizational Management” with
which its development is 10 questions, and the
third section is “Organizational Performance”
which is divided by 13 questions and finally, the
last sections of the instrument include two
general questions. .

The types of responses offered are on a
Likert scale from 1 to 5, where 1 is totally
disagree, and 5 is totally agree. Information for
reliability and validity was obtained from the
following document Statistical Package for the
Social Sciences SPSS version 26.

The validity of the instrument was
carried out through a focus group attended by 6
university professors who were experts in
different areas, all related to the topic under
study, with the objective of achieving the
research objectives.

Reliability = was  determined by
determining the Cronbach's Alpha coefficient, in
the SPSS version 26 statistical package, where it
had a result of 0.955, considering it excellent to
be able to perform statistical tests without any
problem, obtaining an excellent data collection
tool (George, 2003 ).
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2.4 Procedure

The procedure used in this work is mixed, it is
applied in both methods synchronously
(quantitative and qualitative data, these are
collected and analyzed at the same time). There
are five phases, which will be described below
(Hernandez & Mendoza, 2008).

Phase 1

Problem statement. The first step in the sequence
is to formulate the objectives and quantitative
and qualitative questions separate and
consecutive from explicit questions for mixed
methods. The second phase is based on writing
several mixed questions, and dividing them into
quantitative and qualitative to answer each
branch.

The last point in the sequence consists of
writing questions for each phase of the research
related to the evolution of the study; For
example, when obtaining data from the
instrument, a qualitative part is raised first and
then the quantitative ones, but they will be
obtained at the same time.

Phase 2

Literature review. Based on the mixed study, an
exhaustive and complete verification of the
literature focused on the quality of life of
teachers in Mexico was carried out. Everything
explained clearly and with relevant topics that
help solve the problem statement.

Phase 3

Hypothesis. In this mixed method, the
hypotheses include “in and for” the quantitative
part or phase, when through our study we aim for
some confirmatory or evidentiary purpose with
an exploratory nature.

Phase 4

Design. Each mixed study involves a unique
work and its own design, which is why it is a
more “artisanal” task than the qualitative designs
themselves. For this work, the concurrent mixed
design will be used, which consists of collecting
data from both quantitative and qualitative at the
same time and not separate them, then analyze
the results, and have a discussion.
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Phase 5

Data analysis. The statistical package SPSS
version 26 was used, descriptive statistics
including the mean, median, mode and standard
deviation, considering the results of the
universities under study.

Campas et al., (2022) states that to carry
out quality of life studies in workers it is
important to use in-depth analysis for greater
understanding.

3. Results and discussion

This section shows the results of the instruments
applied to the 503 university teachers; The
primary objective is to evaluate the quality of
work life of teachers in Mexico, of which it
obtained 92.17% within the subjects, obtaining a
good level of quality of work life in university
teachers in Mexico.

In the general data, 68% are women and
32% men, the ages range between 53% from 31
to 40 years, from 22 to 30 years 18%, from 41 to
50 years 12%, and over 50 years with 17%. 69%
are married and 31% are single. The majority of
teachers are contracted with a percentage of 83%
and 17% work permanently, 62% of teachers
studied until postgraduate, 38% only bachelor's
degree.

Quality of life 4.05
Organizational Management 4.48
Organizational Performance 4.36

Table 1 Variable results

The  Organizational Management
variable obtained a result of 4.48 out of 5.00,
being the one that was best evaluated, the
Organizational Performance variable obtained
4.36 and the Quality of Life variable obtained
4.05, being the worst evaluated.

Cronbach's alpha Number of elements
.955 37

Table 2 Reliability statistics

This table shows the reliability of the
results obtained in the surveys, where Alpha
obtained .955 and the Number of elements 37.
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item Half
In the new remote modality, spaces are 3.34

promoted to interact with staff in activities
other than daily work.

| believe that | have the necessary resources, 3.76
equipment, tools and materials to carry out my
activities adequately.

The quality of life promoted in the institution is 3.81
adequate.
I have enough time to do my job within the 3.93
work day.

Table 3 Descriptive statistics of the lowest items

This table describes the questions that
obtained the lowest score in the survey carried
out. The lowest item is “in the new remote
modality, spaces are promoted to interact with
staff in activities other than daily work.”

I consider that my work contributes to the 4.73
objectives of the institution.

I am proud of my work that | do at the 4.71
institution.

I am clear about my responsibilities in the 4.69
institution.

The relationship with my coworkers is 4.66
appropriate for a healthy coexistence at work.

| feel totally identified with the objectives of 4.63
the institution.

Table 4 Statistics of the highest items

The table shows the questions with the
highest scores from the survey that was carried
out. The highest item was “I considered that my
work contributes to the objectives of the
institution.”
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Conclusions

The general result obtained from the study
carried out was 92.17%% of quality of work life
in university teachers, giving an effective result,
the INEGI (2022), states that the average
satisfaction with life should be 8.4 and an equal
percentage of 84.00%, giving a positive result to
the results in the workplace of university
teachers.
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On the other hand, Pefia's (2015)
research mentions that the average quality of life
at work obtained in his research was 3.54. The
project to be compared obtained different results
within three variables, which exceed the author's
acceptable range. The variables mentioned are
organizational  management  with  4.48,
organizational performance with 4.36 and
quality of life with 4.05.

Therefore, Gallego (2019) 56%
represents a high level of satisfaction regarding
the quality of work life in his research work,
where 41 teachers were surveyed, comparing the
percentage obtained with that of the author, this
work exceeds the positive satisfaction index.

Quiroz et al., (2023) in their book
Research on quality of work life and business
management for organizational development
consider that involving the business sector can
help generate new variables for future research.

The Hypothesis of the research work
states that the quality of life in university
teachers is essential to have an acceptable living
condition, being a very important point within
the institutions, achieving a positive result in the
satisfaction of teachers in Mexico.

Quiroz et al., (2023) carried out a
comparative study of the quality of life of
university professors from Sonora and Sinaloa in
Mexico and found a similarity in the results of
their research with the one presented in this
article, where the professors feel committed to
their work institution.
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