
Citation: de la Fuente-Mella, H.;

Campos-Espinoza, R.; Lay-Raby, N.;

Lamelés-Corvalán, O.; Pino-Moya,

M.; Ramírez-Molina, R. Multinomial

Cross-Sectional Regression Models to

Estimate and Predict the

Determinants of Academic

Performance: The Case of Auditor

Accountant of the Pontifical Catholic

University of Valparaíso.

Sustainability 2022, 14, 9232. https://

doi.org/10.3390/su14159232

Academic Editor: Larry J. Grabau

Received: 9 July 2022

Accepted: 26 July 2022

Published: 28 July 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

sustainability

Article

Multinomial Cross-Sectional Regression Models to Estimate
and Predict the Determinants of Academic Performance: The
Case of Auditor Accountant of the Pontifical Catholic
University of Valparaíso
Hanns de la Fuente-Mella 1 , Ricardo Campos-Espinoza 2, Nelson Lay-Raby 3,* , Omar Lamelés-Corvalán 3 ,
Mario Pino-Moya 2 and Reynier Ramírez-Molina 4

1 Instituto de Estadística, Facultad de Ciencias, Pontificia Universidad Católica de Valparaíso,
Valparaíso 2340031, Chile; hanns.delafuente@pucv.cl

2 Escuela de Comercio, Facultad de Ciencias Económicas y Administrativas, Pontificia Universidad Católica de
Valparaíso, Valparaíso 2340025, Chile; ricardo.campos.e@pucv.cl (R.C.-E.); mario.pino@pucv.cl (M.P.-M.)

3 Facultad de Educación y Ciencias Sociales, Universidad Andres Bello, Viña del Mar 2531015, Chile;
o.lameles@gmail.com

4 Departamento Ciencias Empresariales, Universidad de la Costa, Barranquilla 080002, Colombia;
rramirez13@cuc.edu.co

* Correspondence: nelson.lay@unab.cl

Abstract: The debate on the primary cross-curricular skills or fundamental competencies that must
be improved in higher education has increased in the last few years. This is especially important
in the new distant learning environments, which bring new challenges to the educational process.
Econometric models have been designed to explain the students’ academic performance, which has
been measured using their qualifications average, the number of failed subjects, passed subjects,
and withdrawn subjects, and the level of progress, among other indicators, to try to understand the
influence of variables such as students’ self-esteem, reading comprehension, English proficiency level,
and performance in a mathematics-related subject on the students of accountant auditor program
from Pontificia Universidad Católica de Valparaiso. Students were asked to fill in a questionnaire
to collect data on the psychological and pedagogical variables, while the socio-economic and socio-
demographic data were collected from the university. The results have shown that the most significant
variables in the development level of this skill type are socio-demographic and socio-economic
characteristics. Some of the psychological and pedagogical variables that have, to a lesser degree,
some influences are self-regulation in the learning process and the self-perception of anxiety levels.
Lastly, some recommendations to intervene in the students’ learning process are presented with the
objective of achieving a higher level of development in this type of competences.

Keywords: multinomial logistic regression; academic performance; econometric models

1. Introduction
1.1. Academic Performance in Chile and the World

Addressing a study variable such as the academic performance of students in these
times becomes a challenge without falling into value judgments or subjectivities due to the
social impact that this topic causes in the life of a human being and, as such, in the university
student specifically. In addition, different life situations have a notorious impact on their
academic training, on the development of their skills, and how these are ted at work. All
this marks differentiating qualities that will make human talent authentic and distinctive,
which is a sign that generates value to its environment through its contributions or actions,
reducing risks that alter the productive life of its services. According to the research carried
out by Véliz, Dorner, and Sandoval [1], the results indicate that one of the variables that must
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be worked on in university life is academic self-efficacy, which would contribute to favoring
academic performance and the processes of adaptation to higher education.

In this sense, academic performance today is affected by environmental, social, and
economic factors [2] that undermine the effectiveness of sustainability and sustainability in
the global world [3,4], altering the raison d’être of educational organizations in search of
learning assurance and of generic and technical skills that help students to exercise their
professional role in the market with ethical and quality indicators. People are immersed in
a bubble wherein they recreates their lives, overloaded with information, stimulated by
external and internal factors, and exposed to constant changes, which has caused the best
of the universities in Latin America to revolve around new proposals for flexible academic
programs [5–7] and their to curricula adapt to the requirements of the environment. In
this approach, the center of everything is learning that develops the student’s skills for
their daily work; that is, it prepares the student for life, with a humanizing, recursive,
and holistic approach, which allows the student to obtain tools to put in practice in their
personal and work area [8–10].

To the above, we must add the effects of environmental deterioration and biological
damage, which have caused universities in countries such as Argentina [11,12], Mexico [13,14],
Brazil [15–17], and Chile [18,19] to generate new models for the creation of educational
organizations, new teaching practices have been implemented that maximize the academic
performance of the students, and learning spaces (laboratories) have been recreated that
allow them to experience new forms of learning and knowledge where constructivism and
constructionism have value have been put into practice. At the same time, these new practices
promote initiatives for the internationalization of the curriculum, promoting global cultural
experiences, and new learning styles are generated, impacting pedagogical models. In contrast,
new communication tools and digital platforms are being used that generate new connectivity
alternatives, aiming at the freedom of education and the free transit of knowledge. For
Ramírez, Villalobos, Lay, and Herrera [20], the media allow the appropriation of knowledge
and are influenced by interactive models with emerging perspectives on knowledge.

Due to social problems in Chile, academic performance has undergone dizzying
changes, where young talent has had to leave their classes to join the labor area informally,
seeking to improve their quality of life. Due to these notable cases, it becomes essential to
obtain practical skills through training that allows students to opt for job improvements,
which later are rewarded in personal and family well-being. The 21st century will offer
unprecedented resources for the circulation and storage of information and communica-
tion. It will pose a double demand on education that, at first glance, may seem almost
contradictory: education must massively and efficiently transmit an increasing volume of
evolutionary theoretical and technical knowledge, adapted to the cognitive civilization,
because they are the bases of the competencies of the future [21].

The purpose of the research is to identify and measure the impact of the variables
affecting the increase in the academic performance of the students of the accounting auditor
program of the Pontificia Universidad Católica de Valparaíso to assess the finding that
allows conclusions to be drawn about the study variable, so that contributions can be
generated for the study for the advancement of science, technology, and innovation. Thus,
in this research, our questions are how variables such as reading comprehension, level
of English, academic self-esteem, general self-esteem, theoretical value, theoretical value,
nutrition, student entry, math test, self-updating, graduation, middle school score, religious
value, and exercise affect the academic performance through the design of an econometric
model that will allow for the measuring and quantifying of said effect.

Some previous studies have examined how to understand and overcome learning diffi-
culties. Most researchers analyze their research data using multiple regression analyses but do
not consider learning difficulties as the dependent variable in qualitative data [10,22,23]. There-
fore, this article presents a further analysis of previous studies. Multinomial logistic regression
(MLR) analysis is a suitable model to solve this problem. That is because the students’ tests (on
their perceptions) are answers based on alternatives (categorical or qualitative). Additionally,
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the students’ characteristics are nominal and ordinal data. In contrast, other studies have used
MLR with different objectives, such as [24–27]. However, the approach to the problem faced is
not the same as that of those investigations.

This paper is organized as follows. Section 1 presents the introduction, which includes
a literature review. The materials and methods are presented in Section 2. The results are
shown in Section 3. Section 4 presents the discussion and conclusions of this research.

1.2. Competencies in Higher Education

Over time, the evolution of institutions has been glimpsed in terms of strengthening
the skills of their students. In previous centuries, all those physical skills and strength
were required due to the jobs that demanded an effort on the part of the student. Man,
however, with various industrial revolutions, has changed this. Currently, organizations
focus their attention on developing technical skills [28–30]. This is due to the need for
humanized capital in the new global era, with essential skills for executing administrative
and operational processes according to the corresponding soft areas. The educational
institutions that innovate their curriculum [31–33] and bet on the training of students by
challenges have been oriented to the solution of problems that the productive industry
sector demands, with a holistic vision, creativity, and innovation, for the generation of value
and competitiveness against the challenges of the environment, forming comprehensive
leaders with skills that enhance the work of companies.

This demand has been linked to the progress of information technologies, expanding
access to tools, knowledge, and networks for the expansion of meaningful learning that
brings students closer to natural spaces that allow them to make decisions and be guided
by what they do. This can be seen in the virtualization of multiple processes and training,
work, and interaction activities through simulators, leading the participant to develop skills
by making logical, rational, and analytical decisions that strengthen their work. All of this
originates innovative strategies that promote the recovery and reactivation of the nation’s
economy and contribute to a sustainable development that minimizes the devastating
effects of the environment, being focused on the responses of the human being as a strategic
partner that generates value for companies following their skills acquired at the university.

Competencies in higher education refer to the set of skills, aptitudes, attitudes, and
knowledge an individual has. For Fuentes, Moreno-Murcia, Rincón-Tellez, and Silva-
García [34], competencies are the grouping of behaviors, measurable and perceptible, that
can be evaluated in a person. Hence, it is necessary to determine which skills are required
to execute activities. According to Carrión-Martínez, Fernández-Martínez, Pérez-Fuentes,
and Gázquez-Linares [35], the outstanding segments for the grouping of skills and abilities
are guided by cognitive traits (logical thinking and theoretical knowledge), followed by
cognitive traits, social traits (communicative skills), and psychosocial traits (motivational
skills). When referring to generic skills, we speak of those universal skills that must be
acquired regardless of the study area. These allow for the carrying out of simple but
essential processes for developing and improving local economies.

Research carried out by Echeverría-Ramírez and Mazzitelli [36], Preciado-Serrano,
González, Colunga-Rodríguez, Vázquez-Colunga, Esparza-Zamora, Vázquez-Juárez, and
Obando-Changuán [37] and Sagredo, Etchepare, Mendizabal, and Wilson [38] make it clear
that generic competencies in higher education emphasize general attributes and abilities
for the development of activities such as analytical and critical thinking, conflict resolution,
communication skills, and teamwork. However, these are situational, therefore it is imper-
ative to analyze the current and future situations to master the required skills. In contrast,
technical skills in the educational context are those skills and abilities obtained by carrying
out activities or, failing that, by experience. Technical or complex skills are all those qualities
and knowledge acquired through experience in developing activities. It should be noted that
these technical skills are more specific to the sector or type of industry to work.

Nowadays, social, economic, political, environmental, and biological factors have no-
toriously influenced human beings to reinvent themselves, adapting to new environmental
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changes. These changes force us to enhance the competence of the living being through
dynamic capabilities to systemically solve the problems that human talent itself recreates,
made up of opportunities and threats. For this reason, the articulation of competencies
in higher education is relevant, where students are trained with abilities, knowledge, and
skills that allow them to respond to this new global era that is increasingly volatile and
competitive. According to the investigations of Jiménez, Pérez, and Gómez [39] and León,
Mendoza, and Gilar [40], there are social, economic, and environmental factors in univer-
sities that have a notorious impact on student performance. For this reason, it is evident
to generate innovative initiatives that enhance the learner’s skills to mitigate the adverse
effects of these factors that threaten the development of learners’ skills.

According to Sukier, Ramírez, Parra, Martínez, Fernández, and Lay [41], companies
must change their models of strategic management of human talent, adapting to the
dynamic challenges of the environment. These models are increasingly unstable, aggressive,
and turbulent, condemning people to reinvent themselves and rely on tools to consolidate
their goals and improve their skills. In recent months, the multiple effects caused by the
COVID-19 virus have been evidenced. At current times, at the global level, the slowdown in
economic growth, reduction in income, loss of profitability and economic insolvency, high
level of unemployment, and the disappearance of companies have been observed [42–44].
At the same time, society has feared physical contact, which characterizes human beings.
The Chilean economic context has not been different from the global one [45].

In the following section, we describe how the measurement of certain competencies
were used for the development of this research.

1.3. Meauserement of Competencies

The instruments used to measure the skills of higher education students were the
following six tests: Psychosocial Motivations Scale (MPS) by J. L. Fernández (1987) [46],
Gordon Allport’s values study test (1968–1972) [47], Lifestyle Profile (PEPS-I) by Nola
Pender (1996) [48], Wonderlic by Eldon F. Wonderlic (1936) [49], ICT Questionnaire in
Personal Training (REATIC) [50], Stanley Coopersmith’s self-esteem inventory (1967) [51].
Below is a summary of each of the tests used.

Psychosocial Motivations Scale (MPS) by J. L. Fernández (1987) [46]. The instrument
was designed to measure the motivation system of individuals, published by TEA Ediciones
in 1987. The scale seeks to appreciate the individual’s motivational system’s differential
structure and functional dynamics (emotional, cognitive, and situational) and predict
the person’s future behavior. Said evaluation is of six factors and five components of
psychosocial motivations in the work context. The scale factors are acceptance and social
integration, social recognition, self-concept, self-development, power, security. Its reliability
coefficient is 0.53–0.83. It consists of three parts, with a total of 173 items.

In its first part, a true or false answer is given to each item for the levels of Activation,
Expectation, and Execution. In its second part and, in turn, the third, it is answered using an
evaluation scale of the elements chosen by the individual in the Incentives and Satisfaction
of each item. The rating ranges from 1 (“some”), 2 (“normal”), 3 (“a lot”), 4 (“very much”).

Allport Values. Gordon Allport’s values study test (1968–1972) [47] applied his study
of values inspired by the types of men of Stranger (1964), and defines the ways of life of
man in six interests or basic motives in personality: the social, political, aesthetic, economic,
theoretical, and religious. It consists of two parts; in the first one, there are statements
or questions with two alternative answers. In the second part, situations are presented,
followed by four possible attitudes or responses, where the individual must classify these
responses in the order of personal preference, noting the score according to the degree of
preference. Finally, the test classifies each interest style as high, average, and low.

Lifestyle Profile (PEPS-I) by Nola Pender (1996) [48]. The questionnaire quantitatively
measures the level of the individual’s lifestyle. It is made up of 48 Likert-type items, which are
subdivided into the dimensions of nutrition (6 items), exercise (5 items), responsibility in health
(10 items), stress management (7 items), interpersonal support (7 items), and self-updating
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(13 items). This questionnaire asks the respondent to identify how often they have practiced
each statement in the last 30 days and to circle the answer that best reflects their current
lifestyle. Each item has a minimum score of 1 (“never”) and a maximum of 4 (“always”),
adding a minimum overall score of 48 and a maximum of 192. The scores define high lifestyles
(132–192), medium (108–131), and low (48–107) according to 0.75 standard deviations above
or below the mean score.

Wonderlic test by Eldon F. Wonderlic [49]. This instrument has 50 logical reasoning
and problem-solving questions distributed from least to significant difficulty. It is made
up of three subtests: vocabulary, arithmetic reasoning, and spatial reasoning. It presents a
correlational validity between teaching and academic achievement between r = 0.30 and
r = 0.80, with a reliability coefficient between 0.73 and 0.95. The Wonderlic Personnel Test
(WPT) is a general intelligence test used in personnel selection and vocational guidance. It
has an execution time of 12 min for the resolution of the test. The scores define each stu-
dent’s work and academic and training potential, distributed in six ranges below 10 points,
between 10 and 15 points, between 16 and 20 points, between 21 and 23 points, between
24 and 27 points, and above 28 points. It also has a correction table according to the age of
the person evaluated.

ICT Questionnaire in Personal Training (REATIC), the De Moya questionnaire [50],
comprises 60 items through which the greater or lesser degree of knowledge, use, and
existing assessment of information technologies can be established and communicated
in university education. Therefore, the purpose of the instrument is to determine the
conditions of a student’s management and the positive assessment of the implementation
of ICT in their academic and personal life. The test is divided into four subgroups: I know
(item 1 to 14), I use (15 to 28), I consider ICT (item 29 to 44), and I use ICT according to
learning style (item 45 to 60).

Stanley Coopersmith’s self-esteem inventory in 1967 [51]. This instrument aims to
identify the evaluation that a person makes and maintains about himself, indicating the
degree to which he considers himself capable, competent, and successful. It has 25 items
on a dichotomous scale (yes–no), separated into three areas, i.e., General Self, Social, and
Family, establishing the following intervals for a maximum score of 100 points. Low level
of self-esteem (0 to 24 points), Medium–low level of self-esteem (25 to 49 points), Medium–
high level (50 to 74 points), and High-level (75 to 100 points). Its reliability is 0.79, based on
the Tarazona study.

2. Materials and Methods

The analysis is carried out for the career of Accountant Auditor of the Pontifical
Catholic University of Valparaíso (PUCV), Chile. It is a sample of 82 students of both
genders, of which 34% are male and 66% are female. This research considered different
ways of measuring the endogenous variable: average of grades; the number of approved
courses; the number of failed courses; the number of retirees; the degree of advancement;
the minimum qualification; the maximum qualification; and the standard deviation of
qualification [52]. Both the data for the endogenous and exogenous variables of the pro-
posed models are obtained from each of the surveys. Given the above, and following the
proposed objectives, the analysis aims to establish the determining factors of the training
competencies of the students of the Accountant Auditor at the PUCV, Chile, and their
impact on the students’ academic performance.

The instruments used to collect the information come from the different tests that the
students of the Accountant Auditor career take upon entering the university. This is how
students develop various tests, where the general self-esteem tests corresponding to the
Coopersmith self-esteem inventory, academic self-esteem, reading comprehension, and a
diagnostic test of English [51–55] stand out, considering the leveling given by the Council
of the Common European Framework of Reference for the Languages (CEFR). For this
research, the results obtained by each student participating in the study have been collected
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directly from the Directorate of Institutional Analysis and Strategic Development (DAIDE)
of the Pontifical Catholic University of Valparaíso.

Both types of data have been collected (among 2016 and 2021) by different platforms
and systems in the PUCV and a unique code has been used to identify the data of each
student. A protocol was established so that only one person knew the link between said
code and the individualization of each student. This relationship data was not disclosed to
anyone else. All this is due to the procedures for the private use of said data, respecting the
individualization of the students. Similarly, when the students were surveyed, they had
been informed of how the data would be used, protecting their identity. These tests were
only been carried out if the participant granted their approval and consent.

The first stage of the study consists of carrying out an exploratory analysis of the
variables under study to understand the behavior of each of the variables involved in
the research. Subsequently, cross-sectional econometric models are used to establish the
determining factors of the fundamental training competencies of the Auditor Accountant
students. Cross-sectional data, or a cross-section of a study population, in econometrics, is
a type of data collected by observing many subjects (such as individuals, firms, countries,
or regions) at one point or period of time. The analysis might also have no regard for
differences in time. Cross-sectional data can be used in cross-sectional regression, which is
a regression analysis of cross-sectional data, which was conducted in this research. Analysis
of cross-sectional data usually consists of comparing the differences among selected subjects,
through which the assumptions associated with the problem of spherical disturbances are
reviewed and evaluated and the other tests are proposed for its validation [56], performing
the necessary transformations for its validation without affecting the economic nature of
the model [57].

3. Results

This section presents the results of the econometric estimation of the mixed model,
defined as an estimation of the academic performance of an accountant auditor student at
the Pontifical Catholic University of Valparaíso, Chile.

Among the research results, determining factors were evidenced in the academic per-
formance measured by the indicator of courses approved by students, which correspond
to the scores obtained in evaluations carried out upon entering university, which sought
to identify psychological elements such as levels of general and academic, or educational,
self-esteem, such as performance in the English language diagnostic test or reading com-
prehension, that allow us to approach the objective of identifying elements that are related
to the development of fundamental training competence in the students under study. Thus,
the descriptive statistics of the variables used in the model are shown in Table 1

Table 1. Descriptive analysis variables of the research.

N Minimum Maximum Mean Std. Deviation

Average of grades 82 4.17 6.62 5.42 0.65
Approved courses 82 0.50 1 0.83 0.14

Failed courses 82 0.00 0.23 0.057 0.076
Retirees courses 82 0.00 0.30 0.087 0.086

Degree of advancement 82 0.105 0.926 0.440 0.300
Minimum qualification 82 1.0 6.3 3.72 1.52
Maximum qualification 82 5.8 7.0 6.7 0.30

Standard deviation of Qualification 82 0.206 1.269 0.793 0.236
Theoretical value 82 1 5 3.93 0.890

Nutrition 82 7 24 15.66 4.054
Exercise 82 5 18 9.34 3.181

General self-esteem 82 28.0 104.0 67.92 24.192
Academic self-esteem 82 4.0 16.0 11.882 3.3802

Reading Comprehension 82 2.0 10.0 6.039 1.9896
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Table 1. Cont.

N Minimum Maximum Mean Std. Deviation

Level of English 82 9.0 74.0 28.302 14.8823
Maths test 82 1.0 23.0 13.360 5.3443

Self-updating 82 24 50 38.49 6.784
Religious value 82 13 45 25.86 7.236

Middle school score 82 5.2 6.8 6.070 0.3259

From the analysis of Table 1, we can see that the ranges of the exogenous variables are
wide because they are related to the characterization of a heterogeneous sample, composed
of students who are at different times in the curriculum of the career of the Accountant
Auditor. When analyzing the standard deviation presented by some variables, this is
confirmed since the high levels of dispersion with respect to their mean reinforce the idea
of a heterogeneous sample, which is therefore representative of the population under study.
For example, when considering variables such as the level of English of the students in
the sample or the results obtained in the general self-esteem test, it is evident that these
are characteristic aspects of the students themselves and that they influence the degree of
development of the fundamental competencies.

Econometric Models

With the previously exposed variables, a cross-sectional econometric model has been
developed. With the above, through the cross-sectional model, the intention is to assess the
degree of development of fundamental competencies and their impact on the academic
performance of students. The endogenous variables tested in this study are: average of
grades; the number of approved courses; the number of failed courses; the number of
retirees; the degree of advancement; the minimum qualification; the maximum qualification
and the standard deviation of qualification. Moreover, the exogenous variables are: the
results in the entrance tests of reading comprehension; level of English; academic self-
esteem and general self-esteem. All discrete variables of real scale that constitute the
determining factors in the degree of development of fundamental competencies.

To estimate the functional relationship of the model based on Equation (1), we propose
a mixed model to explain the response variable Y in terms of a set of explanatory variables.
The functional relationship of the model is defined as follows (see Equation (1)):

Yij = β0 +

S

∑
s=1

βsXsij + ui0 + eij, (1)

where Yij corresponds to the dependent variable measured by academic performance
from each auditor accountant student i over different measures of academic performance
j; β0 corresponds to a baseline parameter of the model; and β is a parameter vector that
corresponds to the parameters related to variables that affect the academic performance
of students i. xij corresponds to the following variables: reading comprehension, level
of English, academic self-esteem, general self-esteem, theoretical value, theoretical value,
nutrition, student entry, maths test, self-updating, nutrition, student entry, maths test,
self-updating, graduation, middle school score, religious value, exercise; from each auditor
accountant student i over different measures of academic performance j. Finally, i = auditor
accountant students and j = different measures of academic performance.

From the analysis of Table 2, we can see that multiple cross-sectional econometric
models have been tested for each of the endogenous variables under study. Thus, in the
case of the academic performance of students measured by average of grades, the best
model is explained by the variables theoretical value and nutrition. In the case of the
number of approved courses, the best model is explained by the variables general self-
esteem, academic self-esteem, reading comprehension, and level of English; for the model
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with endogenous variable failed courses, the best model is explained with the variables
theoretical value, student entry, math’s test, self-updating; for the measurement of academic
performance through the retirees courses variable, the best model is explained by the
variables general self-esteem and academic self-esteem; with the model measured through
the endogenous variable degree of advancement, the variables that explain are graduation;
in the case of measuring academic performance through the minimum qualification variable,
the best model is explained by the variables religious value and student entry; for the
measurement through maximum qualification of student, the model is explained by the
variables exercise and religious value; and, finally, for the academic performance model
measured through the standard deviation of qualification variable, the best model is
explained through the theoretical value variable.

Table 2. Results of the estimation of the cross-section model and its goodness of fit.

Average of grades

Model 1 Model 2

R Square 0.321 0.321

ANOVA (p-value) 0.003 0.000

Variables
Theoretical value

0.280
(3.369)

Theoretical value
0.294

(4.045)

Nutrition
−0.047

(−2.931)

Approved courses

Model 1 Model 2 Model 3 Model 4

R Square 0.301 0.568 0.639 0.708

ANOVA (p-value) 0.004 0.000 0.000 0.000

Variables
General self-esteem

−0.003
(−3.218)

General self-esteem
−0.003

(−4.715)

General self-esteem
−0.003

(−4.946)

General self-esteem
0.003

(5.525)

Academic self-esteem
0.019

(3.772)

Academic self-esteem
0.023

(4.529)

Academic self-esteem
0.022

(4.628)

Reading comprehension
0.019

(2.082)

Reading comprehension
0.020

(2.426)

Level of English
−0.002

(−2.230)

Failed courses

Model 1 Model 2 Model 3 Model 4

R Square 0.416 0.573 0.652 0.751

ANOVA (p-value) 0.000 0.000 0.000 0.000

Variables
Theoretical value

−0.061
(−4.135)

Theoretical value
−0.071

(−5.320)

Theoretical value
−0.069

(−5.534)

Theoretical value
−0.071

(−6.588)

Student entry
−0.055

(−2.906)

Student entry
−0.066

(−3.661)

Student entry
−0.066

(−4.218)

Maths test
−0.004

(−2.232)

Maths test
−0.005

(−3.160)

Self-updating
−0.004

(−2.891)
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Table 2. Cont.

Retirees courses

Model 1 Model 2

R Square 0.446 0.554

ANOVA (p-value) 0.000 0.000

Variables
General self-esteem

0.002
(4.400)

General self-esteem
0.002

(5.190)

Academic self-esteem
−0.007

(−2.358)

Degree of advancement

Model 1

R Square 0.414

ANOVA (p-value) 0.000

Variables
Graduation
−0.130

(−4.116)

Minimum qualification

Model 1 Model 2

R Square 0.314 0.488

ANOVA (p-value) 0.003 0.000

Variables
Religious value

−1.138
(−3.313)

Religious value
−1.410

(−4.428)

Student entry
0.779

(2.797)

Maximum qualification

Model 1 Model 2

R Square 0.493 0.583

ANOVA (p-value) 0.000 0.000

Variables
Exercise
−0.065

(−4.834)

Exercise
−0.077

(−5.671)

Religious value
0.196

(2.225)

Standard deviation of qualification

Model 1 Model 2

R Square 0.214 0.356

ANOVA (p-value) 0.017 0.006

Variables
Middle school score

−0.250
(−2.559)

Middle school score
−0.216

(−2.358)

Theoretical value
−0.083

(−2.252)

The above information is presented in summary form in Table 3.
In the first model, we can see that the cognitive attitude favorably influences the grade

point average, unlike the effect of concern for a healthy diet and a lifestyle that considers the
importance of nutritional aspects in students; in the second model, we can see that higher
levels of general self-esteem and academic self-esteem positively influence the number
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of approved courses, as well as the results obtained in the reading comprehension tests,
while knowledge of the English language has a negative effect on the endogenous variable;
for the model that considers failed courses as an endogenous variable, the relationship
of the exogenous variables with it is negative, since, the higher the cognitive attitude
score achieved in the mathematics test and self-updating, the lower the expected number
of failed courses obtained by students in the development of the study plan—the same
impact generated by considering the type of entry of students to the career of Accountant
Auditor; on the model whose endogenous variable is represented by the withdrawn courses,
the general self-esteem positively affects this, while the higher the academic self-esteem,
the lower the number of courses that a student is expected to be able to withdraw from
during their career. For the model whose endogenous variable is defined by the minimum
qualification, we note that the development of a religious life has a direct relationship with
obtaining lower minimum marks, unlike the effect generated by the type of income. When
the endogenous variable is defined by the maximum qualification, the religious value has
a positive effect, which his quite the opposite of the effect of that generated by lifestyle
when linked to sport. Finally, if we consider the model whose endogenous variable is the
standard deviation of the grades, the theoretical value negatively influences this variable,
that is, those students with a higher cognitive attitude present lower levels of dispersion in
their grades with respect to the mean being more stable their qualifications.

Table 3. Best cross-sectional econometric model per variable.

Endogenous Variable Explanatory Variables

Academic performance of students measured
(by average of grades) Theoretical value and nutrition

Number of approved courses General self-esteem, academic self-esteem,
reading comprehension and level of English

Failed courses Theoretical value, student entry, maths test,
self-updating

Academic performance (through the retirees
courses variable) General self-esteem and academic self-esteem

Degree of advancement Graduation
Academic performance (by minimum

qualification variable) Religious value and student entry

Maximum qualification of student Exercise and religious value
Academic performance model Theoretical value

Once the analysis of the resulting models has been carried out, we can see that the
theoretical value, general self-esteem, and academic self-esteem are the most significant and
influential variables when we search the determining factors of the training competencies
of the students of the Accountant Auditor of the PUCV, Chile, measured through indicators
of academic performance. In addition, it is possible to observe that the effect that these
variables have on the endogenous variables is consistent. For example, the theoretical value
positively affects the explanation of the performance of students (measured by average
of grades), while it negatively affects the explanation of failed courses. Other variables
that maintain the same type of consistency are academic self-esteem and religious value.
Additionally, the knowledge and skills of the students, measured by theoretical value,
maths test, reading comprehension, and self-updating, are consistent with the expected
performance, since, to the extent that they are higher, it is expected that the degree of
progress and approved courses are also approved.

4. Conclusions and Discussion

According to what was mentioned in the previous section in this study, it was possible
to estimate and predict the determinants of academic performance for the students of the
Auditor Accountant of the Pontifical Catholic University of Valparaíso career.
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The results made it possible to show that the most significant variables in the level
of development of this type of skill are related to socio-demographic and socio-economic
characteristics. This is somewhat related to the case studied, which is found in the Latin
American [58–61] country—in the process of economic development—of Chile, in which
such characteristics are heterogeneous in the study population. In this sense, both theoretical
and applied studies are clear in indicating how socioeconomic variables influence academic
performance in the world [62–65], in Latin America, and in the Chilean case [66–69].

This is quite helpful in improving the material elements in the broader university
context and at the national level, and could subsequently improve the acquisition of the
skills detailed above.

From the results, it is possible to observe that, in the sample, the self-esteem of the
students is one of the strongest and most significant factors in the different models used
in this research. Students’ prior knowledge level, measured by the grades they obtained
before enrolling in the University, is a factor that significantly explains the dispersion
of university academic performance. However, what is interesting is that the levels of
reading comprehension and mathematics were less significant for the average academic
performance. The above could mean that this baseline and prior knowledge only contribute
to significant but decreasing baseline development. On the other hand, the self-esteem that
students have of themselves is even more relevant.

At another level, the psychological and pedagogical variables had, to a lesser degree,
some influence on self-regulation in the learning process and the self-perception of anxiety
levels. From the psychology of learning, it has been widely documented how emotional
self-regulation is important to obtain academic achievement [70–75]. The same is true
for self-perception of anxiety levels [76–78]. Additionally, it can be commented that the
measurements of both variables were taken in a confinement context due to the COVID-19
pandemic, thus that variable has been shown with a higher estimate. Coincidentally,
both the social characteristics mentioned above and confinement have a large material
component at the base of the learning of the students studied.

The identification of factors associated with academic performance can allow univer-
sity authorities to design policies that improve the academic quality of undergraduate
students. In specific terms, the authorities could strengthen university programs and
activities that foster confidence in young people and create coaching programs. According
to this research, this type of activity could contribute more to improving student learning
than reinforcing activities with technical program content.

This research could serve as a starting point for a broader investigation. On the
one hand, expanding the number of students analyzed by incorporating other cohorts of
graduates, which would also make it possible to carry out various cross-sectional studies
and identify possible changes in the predictor variables that could occur. In addition, this
research could be developed in other degrees and universities, which would also allow
comparative studies. Specifically, according to the data collected in this research, making
controlled variations of more heterogeneous samples in the social conditions of the students
could provide more significant evidence.

Moreover, it is expected that the conclusions reached by this research can serve as a
basis for future analyses and/or modifications of the study plan, considering it essential to
become a support for the accompaniment of students in this stage of adaptation, such as,
in the first year, introducing students to the opportunities that arise when the person has
perseverance in the study, and fostering loyalty to the institution, creating a good image
and retention from responsible academic work.

In order to safeguard the learning and social process of young people who are im-
mersed in university, it is imperative to carry out psychosocial interventions from the
field of mainly prevention through an induction that facilitates the process of adapting
to university; however, when detecting students who may be more likely to have mental
health disorders, it is necessary to support them through two aspects, namely counseling
or individual therapy and workshops for a targeted group of students at risk. Research
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indicates that the streams with better results are cognitive, behavioral, and mindfulness
interventions, mainly in reducing stress in students; this could be a good path to start an
intervention aimed at student assets.

It remains to be seen in future studies in this same population if the same estimates are
maintained for the determined variables exposed in the proposed models. It is important
for the analysis of this case that the measurement was made at a time of confinement due
to the pandemic.

Notwithstanding the foregoing, the proposed models are important to be able to
estimate the effects of the study variables on academic performance and a subsequent
achievement of educational excellence.
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