





Editora chefe

Prof® Dr* Antonella Carvalho de Oliveira

@O0

Editora executiva
Natalia Oliveira
Assistente editorial
Flavia Roberta Bardo
Bibliotecaria
Janaina Ramos
Projeto grafico
Bruno Oliveira
Camila Alves de Cremo 2022 by Atena Editora
Luiza Alves Batista  Copyright © Atena Editora

Natalia Sandrini de Azevedo Copyright do texto © 2022 Os autores

Imagens da capa Copyright da edicao © 2022 Atena Editora
iStock Direitos para esta edicdo cedidos a Atena
Edicdo de arte  Editora pelos autores.
Luiza Alves Batista Open access publication by Atena Editora

Todo o contetido deste livro esta licenciado sob uma Licenca de Atribuicao
Creative  Commons.  Atribuicao-Nao-Comercial-NaoDerivativos 4.0
Internacional (CC BY-NC-ND 4.0).

0 conteudo dos artigos e seus dados em sua forma, correcao e confiabilidade sdo de responsabilidade
exclusiva dos autores, inclusive nao representam necessariamente a posicao oficial da Atena Editora.
Permitido o download da obra e o compartilhamento desde que sejam atribuidos créditos aos autores,
mas sem a possibilidade de altera-la de nenhuma forma ou utiliza-la para fins comerciais.

Todos os manuscritos foram previamente submetidos a avaliacdo cega pelos pares, membros do
Conselho Editorial desta Editora, tendo sido aprovados para a publicagdo com base em critérios de
neutralidade e imparcialidade académica.

A Atena Editora é comprometida em garantir a integridade editorial em todas as etapas do processo
de publicacado, evitando plagio, dados ou resultados fraudulentos e impedindo que interesses
financeiros comprometam os padrdes éticos da publicacdo. SituagOes suspeitas de ma conduta
cientifica serdo investigadas sob o mais alto padrao de rigor académico e ético.

Conselho Editorial

Ciéncias Exatas e da Terra e Engenharias

Prof. Dr. Adélio Alcino Sampaio Castro Machado - Universidade do Porto

Prof® Dr® Alana Maria Cerqueira de Oliveira - Instituto Federal do Acre

Prof? Dr® Ana Grasielle Dionisio Corréa - Universidade Presbiteriana Mackenzie
Prof® Dr® Ana Paula Floréncio Aires - Universidade de Tras-os-Montes e Alto Douro
Prof. Dr. Carlos Eduardo Sanches de Andrade - Universidade Federal de Goias
Profe Dr® Carmen Lucia Voigt - Universidade Norte do Parana


https://www.edocbrasil.com.br/
http://lattes.cnpq.br/4403141053026782
http://buscatextual.cnpq.br/buscatextual/visualizacv.do;jsessionid=3F5E45BABA02C0A0194C23F07DFC8AE3.buscatextual_0
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4138613J6
https://orcid.org/0000-0001-8138-3776
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4276371U0
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4257027Z4&tokenCaptchar=03AOLTBLRQwYrpUQNUiVQs5GKnu0UEeohCfS4gh6VQg4m9OCJBJGP1ipscv6rWqdQAm2ekIryWPICw4nrsj8zRvhV4KOCu_O7fKg8x16A4Q0frQhC4eXdGXjdlfaKY5_iCNOSxZdXwJf6mvSt7LxNHGYgrH3nvQ2GW02NNUnMijTh0P3XD2EKSRa6CPw-zJpSyX79my81mz0XfDpmLx1gKrLlyJOkZoxVmwZiB8Ef2UhunxkIromTYDmWKj1WB7amYH6FeKqP2g_CrxeS9rrMUCSa_TBvxDeuCGoS639pvbI96P_J6DrHpqui_qr2lwFwRESn0FURO5I0vvaS_eoBsIw0NpHkYMlacZ3AG5LBQ6dZCocE8fSPnNTEYLZ920AIxxvFsOztg4UlnlCxNtyQAlLK8yuUExFbn4w

Prof. Dr. Cleiseano Emanuel da Silva Paniagua - Instituto Federal de Educacao, Ciéncia e Tecnologia de Goias
Prof. Dr. Douglas Gongalves da Silva - Universidade Estadual do Sudoeste da Bahia

Prof. Dr. Eloi Rufato Junior - Universidade Tecnolégica Federal do Parana

Prof® Dr® Erica de Melo Azevedo - Instituto Federal do Rio de Janeiro

Prof. Dr. Fabricio Menezes Ramos - Instituto Federal do Para

Prof® Dra. Jéssica Verger Nardeli - Universidade Estadual Paulista Jilio de Mesquita Filho

Prof. Dr. Juliano Bitencourt Campos - Universidade do Extremo Sul Catarinense

Prof. Dr. Juliano Carlo Rufino de Freitas - Universidade Federal de Campina Grande

Prof® Dr® Luciana do Nascimento Mendes - Instituto Federal de Educacao, Ciéncia e Tecnologia do Rio Grande
do Norte

Prof. Dr. Marcelo Marques - Universidade Estadual de Maringa

Prof. Dr. Marco Aurélio Kistemann Junior - Universidade Federal de Juiz de Fora

Prof. Dr. Miguel Adriano Inacio - Instituto Nacional de Pesquisas Espaciais

Prof® Dr* Neiva Maria de Almeida - Universidade Federal da Paraiba

Prof® Dr® Natiéli Piovesan - Instituto Federal do Rio Grande do Norte

Prof® Dr? Priscila Tessmer Scaglioni - Universidade Federal de Pelotas

Prof. Dr. Sidney Gongalo de Lima - Universidade Federal do Piaui

Prof. Dr. Takeshy Tachizawa - Faculdade de Campo Limpo Paulista


http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4220017Y9
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4138744E2
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4798868A0
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4252050Z6&tokenCaptchar=03AGdBq26OwUjfczJgpok-DhR78-_tg8mCtuc_kzOdu3fww-XkFeIGpZcxeQYR_lQjlru2zoBp9MaSwp6X-5o2KOEi_vtmcyIPkAOaR-MapG54dWG6zdfo1Am2FWOz1PLOuLmRiuW47XqJnozK7mGtmFri7W6RDjlyxm9gEHId_EG1bhArFgeqBA610tCpbHN9QsbtXAhrYqZkvRe4_gd77e_huLOm8x9zsu0tW2qJ6W6D8Y2GP66SDaz1Yh_QKnR8_TZlh9QtcC-OTeKPi3NB06bIFQNdSxHwLmb5B3ZYCiJ3k4p2cpPl6LkeIreU92cL5nLWqC2yOkPsupmW8RZR8Q0lkAleKMY9Hd3XlmAITir63s6d95SHqdoLA75owrR0nma3vrXxQgT9pkc1QvdCr5-B9vQupl7AAg
http://lattes.cnpq.br/0245575611603731
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4463907J8
http://buscatextual.cnpq.br/buscatextual/visualizacv.do
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4759660E9
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4760729J2
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4760729J2
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4751834Y8
https://orcid.org/0000-0001-6850-3825
https://orcid.org/0000-0001-6850-3825
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4235887A8
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4465502U4
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4465502U4
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4794831E6
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4425040A8

Entre ciencia e ingenieria 4

Diagramagdo: Camila Alves de Cremo
Corregdo: Yaiddy Paola Martinez
Indexagdao: Amanda Kelly da Costa Veiga
Revisdo: Os autores
Organizadora: Amanda Fernandes Pereira da Silva

Dados Internacionais de Catalogagcé@o na Publicagéo (CIP)

E61 Entre ciencia e ingenieria 4 / Organizador Amanda
Fernandes Pereira da Silva. - Ponta Grossa - PR: Atena,
2022.

Formato: PDF

Requisitos de sistema: Adobe Acrobat Reader
Modo de acesso: World Wide Web

Inclui bibliografia

ISBN 978-65-258-0586-3

DOI: https://doi.org/10.22533/at.ed.863221910

1. Ciencia. 2. Ingenieria. |. Silva, Amanda Fernandes
Pereira da (Organizador). Il. Titulo.
CDD 501

Elaborado por Bibliotecaria Janaina Ramos - CRB-8/9166

Atena Editora

Ponta Grossa - Parana - Brasil
Telefone: +55 (42) 3323-5493
www.atenaeditora.com.br
contato@atenaeditora.com.br



http://www.atenaeditora.com.br/

DECLARACAO DOS AUTORES

Os autores desta obra: 1. Atestam nao possuir qualquer interesse comercial que constitua um conflito
de interesses em relacdo ao artigo cientifico publicado; 2. Declaram que participaram ativamente da
construcao dos respectivos manuscritos, preferencialmente na: a) Concepcao do estudo, e/ou
aquisi¢ao de dados, e/ou anadlise e interpretacao de dados; b) Elaboragao do artigo ou revisao com
vistas a tornar o material intelectualmente relevante; c) Aprovagao final do manuscrito para
submissao.; 3. Certificam que os artigos cientificos publicados estdo completamente isentos de dados
e/ou resultados fraudulentos; 4. Confirmam a citagao e a referéncia correta de todos os dados e de
interpretacoes de dados de outras pesquisas; 5. Reconhecem terem informado todas as fontes de
financiamento recebidas para a consecucao da pesquisa; 6. Autorizam a edicao da obra, que incluem
os registros de ficha catalografica, ISBN, DOl e demais indexadores, projeto visual e criagao de capa,
diagramacao de miolo, assim como langamento e divulgacdo da mesma conforme critérios da Atena

Editora.



DECLARAGAO DA EDITORA

A Atena Editora declara, para os devidos fins de direito, que: 1. A presente publicagao constitui apenas
transferéncia temporaria dos direitos autorais, direito sobre a publicacao, inclusive ndo constitui
responsabilidade solidaria na criacao dos manuscritos publicados, nos termos previstos na Lei sobre
direitos autorais (Lei 9610/98), no art. 184 do Cdédigo Penal e no art. 927 do Cddigo Civil; 2. Autoriza
e incentiva os autores a assinarem contratos com repositorios institucionais, com fins exclusivos de
divulgagao da obra, desde que com o devido reconhecimento de autoria e edigao e sem qualquer
finalidade comercial; 3. Todos os e-book sao open access, desta forma nao os comercializa em seu
site, sites parceiros, plataformas de e-commerce, ou qualquer outro meio virtual ou fisico, portanto,
esta isenta de repasses de direitos autorais aos autores; 4. Todos os membros do conselho editorial
sao doutores e vinculados a instituicdes de ensino superior pablicas, conforme recomendacao da
CAPES para obtencao do Qualis livro; 5. Nao cede, comercializa ou autoriza a utilizagdo dos nomes e
e-mails dos autores, bem como nenhum outro dado dos mesmos, para qualquer finalidade que nao o

escopo da divulgacao desta obra.



APRESENTACAO

A colecéo “Entre Ciencia e Ingenieria 4” € uma obra que compreende 0s processos
sob os quais se desenvolve, aplica e divulga a ciéncia, tecnologia e a inovacdo. Seu
objetivo consiste em difundir trabalhos cientificos que abrange diversos campos da Ciéncia
e Engenharia que compdem os capitulos.

O volume abordara de forma categorizada e clara pesquisas e publicagdes com
0 objetivo central de analisar processos que possam ser utilizaveis em projetos e/ou
trabalhos futuros. Além disso, apresenta uma analise ao desenvolvimento de tematicas
que envolvem a saude publica e coletiva, area das engenharias e ciéncia.

Desta forma, esse material se torna bem interessante por constituir temas,
conhecimentos académicos desenvolvidos e discutidos por diversas instituicbes de
ensino e pesquisa do pais e fora do pais. Por isso, para necessaria compreensdo comum
e explicitar trabalhos de forma altamente eficaz, a Atena Editora é capaz de oferecer e
difundir a transferéncia de conhecimento com os mais debates centrados da lideranga da
ciéncia e engenharia com esta mais nova colecgéo.

Amanda Fernandes Pereira da Silva



SUMARIO

(071 =11 1 1] N0 X5 [T 1

ACTIVIDAD ANTI-CHIKUNGUNYA DE LOS ACEITES ESENCIALES DE PLANTAS
PERTENECIENTES A LAS FAMILIAS VERBENACEAE, PIPERACEAE, POACEAE,
LAMIACEAE, LAURACEAE Y MYRTACEAE: ESTUDIOS DE DOCKING MOLECULAR
Liliana Amparo Betancur-Galvis
Orlando José Jiménez Jarava

https://doi.org/10.22533/at.ed.8632219101

(07,1 =11 1 1] 1o X5 20 24

CATALYTIC PYROLYSIS OF WASTE EXPANDED POLYSTYRENE TO OBTAIN
STYRENE

Gerardo Pérez-Bravo

José Luis Contreras Larios

Jorge Francisco Rodriguez

Beatriz Zeifert

Tamara Vazquez Rodriguez

JesUs Eduardo Estrada Pérez

https://doi.org/10.22533/at.ed.8632219102

(071 =11 1 1] N0 X< J0UN 37

EL GENERO Y SU IMPACTO EN EL NIVEL DE BURNOUT DE LOS DIRECTIVOS DE
MIPYMES DE ALIMENTOS Y BEBIDAS EN EL ESTADO DE SONORA

Jesus Martin Cadena Badilla

Arturo Vega-Robles

Agustin Mejias Acosta

Joaquin Vasquez Quiroga

https://doi.org/10.22533/at.ed.8632219103

(07,1 =11 1 1] W0 X0 ST 53

ESTUDIO SOBRE LA APLICABILIDAD DE LOS RESIDUOS EN LA PRODUCCION DE
GEOPOLIMEROS PARA USO EM HORMIGON

Laryssa Oliveira Bento

Thamila Barroso de Moura Alves

Amanda Fernandes Pereira da Silva

Crisnam Kariny da Silva Veloso

Alisson Rodrigues de Oliveira Dias

https://doi.org/10.22533/at.ed.8632219104

(07,1 =11 1 1] N0 Y- J0 T 62

ANALISIS MORFODINAMICO DEL RiO SINU ANTES Y DESPUES DE LA OPERACION
DE URRA |

German Vargas Cuervo

David Leonardo Valbuena Gaviria

https://doi.org/10.22533/at.ed.8632219105



(071 =11 1 1] N0 X J0N T 80

MEJORA DE PROCESO APLICANDO HERRAMIENTAS DE MANUFACTURA ESBELTA
Esteban Rubio Ochoa
Laura Isela Padilla Iracheta
Jaime Eduardo Trejo Aguirre
Irving Torres Quezada
Jesus Eduardo Ramirez Delgado

https://doi.org/10.22533/at.ed.8632219106

[07.Y =11 1 1] Ko Y 2000 92

DISENO E IMPLEMENTACION DE ESTRUCTURA MOVIL ENFOCADA A UN ROBOT DE
RESCATE

Martha Isabel Aguilera Hernandez

Juan Antonio Algarin Pinto

Daniel Medina Romero

Manuel Ortiz Salazar

José Luis Ortiz Simoén

Raul Francisco Aguilera Hernandez

Gustavo Rojo Velazquez

Daniel Olivares Caballero

https://doi.org/10.22533/at.ed.8632219107

(07 =11 1 1] W0 X: J0Uu T 110

PROYECTO MERCURIO CERO. REMOCION DE MERCURIO MEDIANTE
ELECTROCOAGULACION, EN MUESTRAS DE AGUA DEL RiO ARZOBISPO CUENCA
MEDIA

Luis Eduardo Pefa Prieto

Adriana Alméciga Gomez

Rafael Meza Benitez

Xiomara Jiménez Mufioz

Johanna Bonilla

https://doi.org/10.22533/at.ed.8632219108

(07 =11 1 1] W0 X JEUu T 123

REDUCTION OF WORKPLACE ACCIDENT RATES USING MATHEMATICAL
STATISTICAL MODELS

Ramoén A. Pons Murguia

Eulalia M. Villa Gonzélez Del Pino

https://doi.org/10.22533/at.ed.8632219109

(07 =11 1] W0 X5 [ YU 130

SYSTEM MODELING RESEARCH PROJECT OF STUDENT’S GRADE POINT AVERAGE
Juan Carlos Gonzalez-Castolo
Silvia Ramos-Cabral
Sara Catalina Hernandez-Gallardo
Manuel Prieto-Méndez



https://doi.org/10.22533/at.ed.86322191010
SOBRE A ORGANIZADORA.........ccietimrsnisanssirsssssnsssmsssmssssssssssnsssmssssssssssnsssasssnsass 145
INDICE REMISSIVO.......oooeueureuenseressessessessessessssssssessessesssssssssssssssssssssssssasssseas 146




CAPITULO 10

SYSTEM MODELING RESEARCH PROJECT OF
STUDENT’S GRADE POINT AVERAGE

Data de aceite: 03/10/2022

Juan Carlos Gonzalez-Castolo
Universidad de Guadalajara CUCEA
Zapopan-Jalisco

ORC ID: 0000-0003-2659-0646

Silvia Ramos-Cabral

Universidad de Guadalajara CUVALLES
Ameca-Jalisco

ORC ID: 0000-0003-4204-1700

Sara Catalina Hernandez-Gallardo
Universidad de Guadalajara CUCEA
Zapopan-Jalisco

ORC ID: 0000-0003-2152-1668

Manuel Prieto-Méndez

Universidad Castilla la Mancha
Ciudad Real-La Mancha

ABSTRACT: This paper presents a general
method to identify important factors involved
in a comprehensive higher education scenario
that can serve to obtain models that describe
students’ Academic Performance. Academic
data were used without interfering with the
procedure’s capacity for generalization. The
method is described with a novel combination
of descriptive formalisms from computer science
and mathematical symbols, the intention being
to make the proposal as clear as possible and
to identify possible areas of improvement and/or
interest.

KEYWORDS: Educational research, academic
performance, protocol formal description.
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RESUMEN: Se presenta un método general
que hace relevante los factores importantes,
involucrados en un escenario completo de
educacion superior, relativos a obtener una
clase de modelos que describan el Rendimiento
Académico de los estudiantes. Se utilizan datos
del ambito académico sin que esto entorpezca
la generalizacion del procedimiento. EI método
se describe de manera novedosa, utilizando
formalismos descriptivos del area computacional
y simbolismos matematicos con la intensién
de ser lo mas claro posible en la exposicion e
identificar puntos de mejora y/o interés de la
investigacion.

PALABRAS CLAVE: Investigacion educativa,
rendimiento académico, descripcién formal del
protocolo.

11 INTRODUCTION

Modeling methods are resources of
interest to address topics in multiple areas,
including social, economic, technological and/
or educational issues. This paper focuses on
the area of education and proposes a method
to describe the Academic Performance (AP)
of higher education students. AP is defined
as the Grade Point Average (GPA) for each
semester at the Participating University (PU).
The proposed method looks at academic data
taken from the domain of the PU; this does not
mean, however, that the method overlooks the
general educational environment. It is clear that
the AP phenomenon involves multiple factors
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that for the time being are not addressed due to lack of data and/or because they are not
relevant for the purpose of this study; these factors include family environment, economic
condition, emotional state, professor-student empathy, political environment, historical
moment, cultural development, personality, health, social media, habits, etc.

It is common for university policies to include among their objectives an increase
in Graduation Efficiency Index (GEI). The GEI remains an open discussion topic because
there is no concrete consensus about how to calculate it. Ideally, a high GEI means that the
students who initially enrolled graduated on time and earned good grades. When students
graduate from college, they have presumably acquired the knowledge and skills needed to
start working in their chosen field. An examination of this assumption is beyond the scope
of this research project; it must be pointed out, however, that the concept of AP is based
on the institution’s vision, which could be seriously flawed. If it is generally accepted that
human beings differ in interests and capabilities, then university programs should by rights
deal with these differences by taking a different perspective on the AP concept so that it
includes the responsibility of other actors, including the institution itself. In order to increase
the GEl, it is proposed to give timely attention to cases in which there is a risk of students
failing courses and/or earning low grades. The AP prognosis is a tool for deploying this
attention effectively, since support, counseling, orientation and/or advisory resources are
limited and can be employed inefficiently and/or be stretched too far. There are different
modeling and/or analysis proposals to predict and/or explain AP. For example, (Tepper,
2017) (Covington & Covington, 2012) use linear regression models; (Nurhafizah, Ahmad,
Siti, Hasfazila, & Mohd, 2018) uses multiple regression models; (Corengia, Pita, Mesurado,
& Centeno, 2013) (Chatterjee, Shruti, Natekar, Rai, & Yeung, 2018) (Thompson, Bowling,
& Markle, 2018) (Mclsaac, Kirk, & Kuhle, 2015) employ logistic regression models; (R. S.,
A. K., & S., 2014) (Gonzalez-Castolo, Ramos-Cabral, & Herandez-Gallardo, 2014) employ
fuzzy sets; (Minano, Castejon, Gilar Corbi, & Veas, 2017) use multivariable discriminant
analysis; and (La Red Martinez, Karanik, Giovaninni, & Pinto, 2015) use data warehouse
techniques and data mining. There are also differences in the variables involved in prediction
proposals. For example, (Peled, Yovav, Barzyck, & Grinaustkid, 2019) identify some courses
that are especially good predictors for specific undergraduate programs, while (Escolar-
Llamazares, et al., 2019) employ socio-educational variables, especially mothers’ level of
education; (Talib & Sansgiry, 12) consider student-centered variables such as academic
competence, test competence, time management, and test anxiety. Some studies consider
more conventional proficiency factors, such as previous GPA, previous institution type,
and number of passed courses in the first year, (Thompson, Bowling, & Markle, 2018).
The relationship between alexithymia and AP is examined in (Faramarzi. & Khafri, 2017),
although the author also looks at other variables such as intellectual capacity, mental
health and socio-demographic indicators. (Corengia, Pita, Mesurado, & Centeno, 2013)
make a proposal using data obtained from the Differential Aptitude Test (DAT). The work
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of (Chatterjee, Shruti, Natekar, Rai, & Yeung, 2018) finds elements that indicate that it is of
vital importance for students to attend class, engage in complementary course activities,
and study in groups; (Rogaten & Moneta, 2017) conclude that developing creative cognition
tends to improve AP. Several results appear to contradict each other, as they consider
different types of variables as important, which reveals the partiality of the studies. For
example, (Tarun, 2015) consider endogenous variables, while (Mclsaac, Kirk, & Kuhle,
2015) look at exogenous variables. There are different approaches to AP as well: (Micari,
2016) draw a correspondence between AP and passing a mathematics course; (Corengia,
Pita, Mesurado, & Centeno, 2013) (Thompson, Bowling, & Markle, 2018) (Talib & Sansgiry,
12) (Garton, Kitchel, & Ball, 2005) use the GPA, and other studies such as (Tepper, 2017)
take into account the courses that students have passed. Many works indicate that in order
to study and forecast AP, it is important to focus mostly on the first year of university and
include the second year when appropriate (Covington & Covington, 2012) (Chatterjee,
Shruti, Natekar, Rai, & Yeung, 2018) (Mclsaac, Kirk, & Kuhle, 2015) (Garton, Kitchel, & Ball,
2005) (You, 2015) (Valera, Sinha, Ponsot Balaguer, & Valera, 2009).

This work is organized as follows. Section 2 presents the variables’ definition. Section
3 describes the method to identify relevant variables for modeling AP. The procedure to
obtain the models is showed in Section 4. Section 5 provides the limitation of the study.
Finally, conclusions and future work are presented in Section 6.

21 CONTEXT OVERVIEW

An analysis is made of records classified in three Data Banks (BDs), which in turn are
classified into specific banks, also called fields.
Data bank description

BD, Academic History
BD, , Aptitude test
BD, , GPA from the previous institution
BD, , Grade in the academic term
BD, Psychological Test
BD, , Attention

BD, , Study practice
BD, Record of Activities on Moodle of the courses in general

BD,, Chats

BD, , Forums
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BD, ,Homework assignments

Nomenclature

cu University Center | p Amount of CU
Ca Degree programs | q Amount of Ca
Ge Study groups r Amount of Ge
Se Academic term s Amount of Se
Cs Courses t Amount of Cs
stu student

31 METHOD FOR IDENTIFYING VARIABLES

The following sections formally present the methods proposed to evaluate the
variables and identify those that are relevant for the purpose of predicting AP.

3.1 Considerations for data treatment
1. The variables correspond bijectively to the fields.

2. All the variables are independent variables (VI), with the exception of BD, , which
could be a dependent variable (VD) when considered as a result.

3. If BD corresponds to a specific semester and/or course, it is indicated with an

extension of the subscript, i.e. BDmSed | de{t,...,s}

4. The nomenclature presented in the previous item is generalized to any other
concept for the purpose of clarifying the specific area encompassed.

5. BD = fields U data
6.{BD,,-BD,}c BD c BD
7. The {VI- VD} c BD

8. The Independent variables of interest (Vi) are the ones that provoke the greatest
increase or decrease of BD, , .
9. The{VI- VD} c BD

10. For the purposes of this study, we state that a series of courses, different from
previous courses and different among themselves, are taken by students every
academic term. This assumption implies that students are following an established
route in their professional formation. Students who fall under this assumption are
candidates to belong to a Ge.

3.2 Procedure 1

Identify independent variables of interest in the first academic term.
We state that,
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Where

then

conduct a statistical analysis with

to obtain the

Notes

»  Ge’s are student groups with associated data
«  @Ge’s can be from different Ca

+ The BD1,3Se1 correspond to the average of the grades obtained in the courses

taken by the Ge in the first Se. The analysis of this point will not be carried out
for now.

+  The statistical analysis could include the evaluation of the correlation index, al-
though this description is outside the interest of the described procedure.

Argumentation

The data used to obtain the Vlifor the first Se come from the Academic History and
the Psychological Test; it is therefore not important, in this case only, to distinguish among
degree programs for the formation of the Ge, Fig. 1. The VD is the average of the grades
earned in all the courses taken. The Ge with students from different degree programs are
called Hybrid study groups (Geh). The effort to obtain the Vii for the Se after the first one
increases prohibitively if Geh are used. A more general procedure 2 is proposed to deal
with the inconvenience caused by the complexity of following up on the academic life of
the members of the Ge. Obviously, the members of the Ge belong to the same Ca. It must
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be added that the Vii of a Ge, made up of members of the same degree program, might
not coincide with the VIi of a Geh. Procedure 1 addresses the immediate need to identify
the characteristics of a newly admitted student population, given the importance of the
start of an undergraduate program for the actors involved in the teaching-learning process
(institution, students, professors).

3.3 Procedure 2

Identifying VIi with a more general procedure. This procedure has some similar
procedure 1 steps that it is convenient shows again in order to be clear whit the description.
We state that,

where

>> denoted that the previous value must exist
then

if d=1then
conduct statistical analysis with

in order to obtain the

or else
conduct statistical analysis with
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to obtain

Figure 1. Process to obtain the Vliin the first academic term
Notes

»  The Ge are made up of students from the same degree program
»  Ge are groups of students with associated data

+  The data of the Ge exist progressively, from their admission up to any academic
term of their degree program

+  The Ge are complete and consistent if there are data from their admission up to
the last academic term of their degree program

+  The selection of the Cs is determined by the existence of data of the Ge is said
Cs.

+ The BD, ,, correspond to the average of the grades obtained in the courses

taken by the Gein a Se,. The analysis of this point will not be conducted for now.

Argumentation

The process to obtain the Vlifor the first Se is the same as the one shown in Fig. 1.
Unlike procedure 1, here (procedure 2) the members of the Ge must come from the same
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degree program, Fig. 2.

Fig. 3 shows the procedure for obtaining the VIi of Se subsequent to the first one.
This figure suggests that on the basis of a course or courses of a particular Se, different from
the first one, the attempt is made to predict the student’s grade average for the following Se.
For now, no analysis will be made of the advisability of taking one course or another in each
Se to obtain the VIi. The Vlican be different for Ge of different Ca.

The Shady Grodp canns bo Apbrid

Figure 2. Note to obtain the Vliin the first academic term with procedure 2

41 PROCEDURE TO OBTAIN THE REPRESENTATIONS AND MODELS

A scenario (En) involves the dynamics and content (event) of a student group in
a course, and its analysis is done with data collected by the institution, which are seen
as evidence of the event. It is acknowledged that the data are biased in the intention of
describing these scenarios. For now, this point will not be discussed.

The abstraction of the AP of a study group c in a given academic term d is called a
representation (RP),

Argumentation

To obtain the RP required to subsequently obtain a model, the members of the Ge
must have consistent characteristics. This means that they must come from the same CU,
the same Ca, the same Se (they do not necessarily have to belong to the same graduating
class) and take the same Csin each Se. The characteristics required for the Ge are inherited
from the VIi, Fig. 4.
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Models

A Model (Mo) is a general abstraction of the phenomenon and is obtained using an
average operation of two or more RP.

Figure 3. Process to obtain the Viiin academic terms other than the first Se
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Figure 4. Depictions obtained in each academic term with one Ge

Argumentation

A valid Mo requires an average operation with at least two Rp. The Rp must be from
Ge with the same characteristics. In other words, they must belong to the same CU, the
same Ca, and study in the same Se (relative time), meaning the Ge do not necessarily have
to belong to the same graduating class (absolute time). A Mo can be obtained from a Ge in
each Se of the degree program. It should be noted that in terms of construction, the models
have a succession . The integration of the Mo for all the Se of the Ca yields a general model
(MO) of the AP in that Ca, Fig. 5.

Figure 5. Models obtained in each academic term using depictions of different Ge

51 DELIMITATION OF THE STUDY

»  The study data come from one PU.

»  The aim is that the courses of the Ge follow a single line of formation.
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+  The Ge must have course(s) consistent with each Se examined.

»  The longitudinal study of the Ge must consider consecutive Se starting from the
first, meaning that Se, cannot be considered without having the analysis of Se_ ..

+ The aim is to predict the students’ AP in their next academic term, which, except
for the AP for the first academic term, involves the analysis of the available data
from the BD of all the courses that the group has taken. In this analysis it is
conceivable that only some of the BD fields have a strong correlation with the
average.

+ ltis not advisable to predict AP in real time, since the academic dynamic of the
PU does not lend itself to such a prediction. Real-time predictions would require
uniform progress in course content and a study that could prove the reliability of
the evidence collected in such programming.

+ ltis risky to predict a grade without analyzing an academic term, as it adds an
element of uncertainty to the results and is beyond the scope of the present
project.

+  For the first Se, the members of the Ge can belong to different Ca. Since infor-
mation is not processed in real time, it follows that it is not important to identify
the Cs that the students of the Ge have taken.

+  Asof the second Se, some of the Cs taken by the students are exclusive to their
area of study, which means that starting with this semester, the members of the
Ge must belong to the same Ca. The data of all the Cs that students have taken
in the first Se are processed and a study is made to identify which are directly
correlated to the AP.

+ As of the second Se, the average of the courses taken in the previous Se is
calculated, as well as the VD, VI, the average of all previous Se and the fields of
the BD that indicate a strong relationship with the average of the Se in question.

»  The Se following the first are treated in the same way, Table 1.

Table1. BD involved to obtain Viiand VD in each scholar grade
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Development

Any particular CU has a number g of Ca that make up their program catalogue.
Among these Ca we can find, for example, Administration, Economics, International
Business, Information Systems, etc.

A meta description of the investigation procedure follows:

1. A CUPis selected

2. From any given Ca and students from the first Se, the following are formed:
2.1. one Ge
2.2. different Ge

3. From a particular Ca and students from the first Se, the following are formed:
3.1. one Ge
3.2. different Ge

4. From a particular Ca and students with an academic record that goes beyond the
first Se, the following are formed:

4.1. one Ge
4.2. different Ge

5. From a particular Ca and students with an academic record that includes their
whole academic history, the following are formed:

5.1. one Ge

5.2. different Ge
6. For different Ca, proceed to point 3
7. For different CU’s, proceed to point 1

Note: Some points can be omitted and/or modified in terms of order if the required

data are available.

Notes on the different stages
+  Point 1 ties the study to a particular CU
+  Point 2 is important because

+ Findings are obtained quickly
+ ltis easier to have data from an unclassified population

+ It allows academic directors to make assertive decisions as students of a
particular graduating class begin their academic formation

»  Point 3 makes it possible to compare findings with those obtained in point 2
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+ Point 4 makes it possible to generate findings beyond the first Se, meaning the
members of the Ge must belong to the same graduating class and Ca

» Point 5 makes it possible to complete the study of the academic life of a parti-
cular Ca

» Point 6 extends the study to different Ca
»  Point 7 extends the study to different CU’s

61 CONCLUSIONS

This article focuses on the area of education and addresses the problem of modeling
the multifactorial phenomenon of AP. The process of analyzing and modeling AP is rigorously
described using formalisms from computer science and mathematical symbols. The
proposed technique suggests a need to expand on the research topic and/or strengthen the
models. Due to the complexity involved in the study of education, the proposed technique
could be applied without problems in the areas of economics, administration, politics and/
or the social-sciences.
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