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Abstract - The association between academic performance, attendance to classes, intrinsic motivation and gender in 950
students of the engineering programs of the University of Cartagena between 2014 and 2016 was analyzed. The survey was used
to evaluate the academic performance from the dimensions: conceptual, procedural and global. Class attendance and gender was
assessed by teacher survey. The intrinsic motivation was evaluated through the CEVEAPEU questionnaire, which was designed
and validated by Gargallo et. al (2009). For the relationship analysis, the variables were crossed and the bar diagrams and the
2x2 contingency tables were constructed applying the Chi-Square independence test. The values 0.89 (academic performance)
and 0.90 (CEVEAPEU) for the Cronbach's Alpha, allowed to validate the instruments used. The results indicate that there is a
significant degree of statistical significance (p <0.05) between academic performance and intrinsic motivation (p = 0.0003) at a
confidence level of 95%. This means that the intrinsic motivation associated with enthusiasm, self-awareness, perseverance,
mental agility and self-control have a relevant impact on the academic performance of the engineering student at the University
of Cartagena. No statistical significance could be verified between the academic performance and the gender of the students.
Nor between academic performance and class attendance of engineering students of the University of Cartagena at a 95% level
of confidence.
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RENDIMIENTO ACADEMICO Y SU ASOCIACION CON LA
ASISTENCIA A CLASES, MOTIVACION INTRINSECA Y
GENERO EN ESTUDIANTES DE INGENIERIA

Resumen - Se analizé la asociacion entre el rendimiento académico, asistencia a clases, motivacién intrinseca y género en 950
estudiantes de los programas de ingenieria de la Universidad de Cartagena entre los afios 2014 y 2016. La encuesta se utilizo
para evaluar el rendimiento académico desde las dimensiones del rendimiento conceptual, procedimental y global. La asistencia
a clases y género se evalud por encuesta a docentes. La motivacion intrinseca se evalué mediante el cuestionario CEVEAPEU el
cual fue disefiado y validado por Gargallo et. al (2009). Para el analisis de relacion, se cruzaron las variables y se construyeron
los diagramas de barra y las tablas de contingencia 2x2 aplicando la prueba de independencia Chi-Cuadrado. Los valores 0.89
(rendimiento académico) y 0.90 (CEVEAPEU) para el Alfa de Cronbach permitieron validar los instrumentos utilizados. Los
resultados indican que existe un grado de significancia estadistica importante (p< 0.05) entre el rendimiento académico y la
motivacion intrinseca (p= 0.0003) a un nivel de confianza del 95%. Esto significa que la motivacidn intrinseca asociada al
entusiasmo, autoconciencia, perseverancia, agilidad mental y autocontrol inciden de forma relevante en el rendimiento
académico del estudiante de ingenieria de la Universidad de Cartagena. No se pudo comprobar significancia estadistica entre el
rendimiento académico y el género de los estudiantes asi como tampoco entre el rendimiento académico y la asistencia a clase
de los estudiantes de ingenieria a un 95% de nivel de confianza.

Palabras Clave: Rendimiento académico, asistencia a clase, motivacion intrinseca, escuela de procedencia.
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Introduction

For Castejon & Pérez (1998), Pérez et al. (2008) it is important to identify the causal factors associated
with academic performance and that may be associated with social, personal and institutional variables.
That is, explanatory models that can provide information of a structural nature to describe the perception of
students and teachers regarding the academic performance of university students are necessary. Goleman
(1995;1996) associates academic performance with emotional intelligence where self-control is one of the
components to reeducate in students and intrinsic motivation is decisive allowing the student to interact
with the environment through the use of skills, self-awareness, enthusiasm, perseverance, empathy, mental
agility and even feelings (Petrides et al.,2004; Lane et al.,2004; Navarro, 2003). Albalate et al. (2011)
consider that the attendance to classes and the hourly intensity that students use in their academic process
affect the results and academic goals where, in addition, the intrinsic motivation is directly associated with
the previous knowledge that has (Soria & Zufiiga, 2014). Also Nonis and Hudson (2006) consider that
there is a relationship between attendance at classes, time spent by students in academic activities related
to independent work developed outside the classroom and academic performance (De Zoysa & Rudkin,
2007).

On the other hand, Lepper (1988, 1992, 1996) considers that the motivated student intrinsically commits
himself even more in processing information in a detailed and elaborated way making use of effective and
deep learning strategies achieving greater commitment, dedication and significant mental effort in the
development of tasks (Newby,1991). For Salonava et. al (2005), Lépez et al. (2017), Fong et al.(2017) the
intrinsic motivation is the engagement (psychological state associated with the studies which is positive
and significant) which is characterized by the dedication, vigor and academic absorption of the student
(Fong et al., 2016, 2017, 2018). For Garcia & San Segundo (2001), Barahona (2014), Van den Besselaar &
Sandstrém (2016), they were able to verify that the female sex was statistically associated in a positive
way with academic performance. That is, for these authors the gender variable can be considered as a
predictor of academic performance. For Rodriguez et al. (2004) and Garcia (2000), this could be explained
if we consider the fact that women dedicate more hours to study than men because they assume a greater
commitment to their academic activities. Also for Garbanzo (2007) and Rodriguez et al. (2004), gender
can not be considered directly related to academic performance.

In the present investigation the association between the academic performance of the university students
with the attendance to classes, intrinsic motivation and gender was evaluated.

Materials and Methods

Population and sample size: The study participants were regular students of the fourth semester of the
programs of Civil Engineering, Systems and Chemistry of the University of Cartagena. Of the total, 65%
were male and 35% female. The ages of the students were between 17 and 21 years old. To estimate the
size of the sample when it comes to a finite population of less than 100,000 individuals is calculated
according to Fong et al. (2017) and Stevenson (1981) by equation (1):
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N: Number of population elements; g: Probability that an element is not selected (q = p); o: Level of
confidence or risk chosen; n: Number of elements that the sample must have; p: Probability that an element
is selected (% estimated); e: Error allowed.

Variables, phases, instruments and reliability of the test: The variables were classified into two (2)
categories (independent and dependent):

a. Independent variables: Attendance to classes, intrinsic motivation and gender of the students.

b. Dependent variable: Academic performance

Intrinsic motivation was assessed using the SRLI (Self-Regulation of Learning Inventory) which is a
questionnaire consisting of 80 weighted questions from 1 to 5 based on the Likert scale (Lindner et
al.,1993).

The research was carried out in three (3) phases: In the first phase, the degree of academic achievement of
engineering students was identified through a survey. In the second phase, the attendance to classes,
intrinsic motivation and gender of the students participating in the study were evaluated. In phase 3 the
independent variables are crossed with the dependent variable academic performance constructing the bar
diagram of the relational analysis.

Instruments: The survey was used to assess academic performance from the dimensions of the conceptual
performance (conceptualization), procedural (competence for solving problems) and global (groups the
partial notes of conceptual and procedural performance) (Santos & Vallelado,2013). Attendance to classes
and gender was evaluated by teacher survey. The intrinsic motivation was evaluated through the
CEVEAPEU questionnaire (questionnaire to evaluate the learning strategies in university students) which
was designed and validated by Gargallo et al. (2009). To determine the reliability of the test the internal
consistency was determined using the Cronbach Alpha (Cronbach,1951;Yurdugl,2008).

The dependent variable Academic Performance was classified into two categories: a) High academic
performance (HAP) (HAP> 75 points out of 100 points) and Low academic performance LAP (LAP <75
points or less). The independent variables were classified into three categories: a) Attendance to classes:
High class attendance (HCA) (score equal to or greater than 60 points; HCA>60) and Low class attendance
(LCA) (score lower than 60; LCA < 60 points). b) Intrinsic motivation: high intrinsic motivation (HIM)
(HIM> 75 points out of 100 points) and Low intrinsic motivation (LIM) (LIM <75 points or less). c)
Gender: Female: F and Male: M.

Statistic analysis: The Chi-Square test (Fong et al., 2016) between academic performance and the
independent variables class attendance, intrinsic motivation and gender was used to know which of these
factors are related to each other in the engineering students of the University of Cartagena.
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Results and Discussion

According to equation 1, with a confidence level of 95%, a sample size of 274 individuals is obtained.
When applying the surveys, a total of 12 students per academic period and per program (4 programs, 6
academic periods) were made homogeneously for a total of 288 respondents. The Cronbach's Alpha
(Cronbach,1951; Fong et al., 2018) for academic performance and intrinsic motivation (measured with the
CEVEAPEU instrument) yielded the values 0.89 and 0.90 respectively, which indicates a high degree of
internal consistency of each of the tests. The Chi-square test was evaluated for the analysis of the
relationship between the dependent variable (academic performance) and the independent variables
(attendance to classes, intrinsic motivation and gender).

Table 1 also indicates the values of p (statistical significance), which also shows that there is a relationship
of high statistical significance between academic performance and intrinsic motivation (p <0.05).

Table 1 Chi-Square Test for Academic performance

Variable Chi-square | GL P-Value
Class attendance 0.06 1 0.8124
Intrinsic motivation 13.37 1 0.0003
Gender 2.68 1 0.1013

** Relationship with high statistical significance at a confidence level of 95%

Figure 1 shows the bar graph between academic performance and intrinsic motivation.

Academic Performance-Intrinsic Motivation

100

Q,
85 (39,4%) 80 (37%)
$ 80
wv
8
— 60
e 41(19%)
£ a0
£
=
= 20 10(4,6%)
5 [ |
LAP,LIM LAP,HIM HAP,LIM HAP,HIM

Contingency Chart

Figure 1. Bar graph: academic performance-intrinsic motivation.

37% (80 cases) of students achieved high academic performance while developing high intrinsic
motivation. This is because academic performance is associated with emotional intelligence which is
significantly articulated with the student's intrinsic motivation as Goleman (1995, 1996) puts it. In the
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same way, it may be due to the intrinsically motivated student being a student committed to the efficient
processing of the information he receives, implementing effective learning strategies that allow him to
develop meaningful learning with greater commitment and dedication, fulfilling Lepper's postulates
(1988,1992,1996).

19% (41 cases) of the students obtained low academic performance while developing low intrinsic
motivation processes. This is due to the fact that a student who is not motivated has low engagement, as
proposed by Salonava et. al (2005) and Fong et. al. (2018). 4.6% (10 cases) of the students obtained a high
academic performance despite having low intrinsic motivation processes. It is probable that this is due to
the student's Engagement, that is to say, due to the very low intrinsic motivation that the student possesses,
his psychological state associated with the studies can be positive and significant as posed by Salonava et.
al (2005). The 39.4% (85 cases) of the students reached low academic performance despite having high
intrinsic motivation processes. This may be due to unstable self-control processes where the student
interacts with the academic environment without using the skills, enthusiasm, perseverance, mental agility
or empathy sufficient to achieve their goals as stated by Goleman (1996) and Fong et al. (2016). In the
same way it is likely that this group of students will require commitment, dedication and significant mental
effort during the development of their tasks and academic activities as proposed by Lepper (1988).

In the present study it was not possible to verify the statistical significance between the academic
performance with the attendance to classes and gender of the student.

Conclusion

There is statistical significance at a 95% level of confidence between academic performance and intrinsic
motivation in engineering students of the University of Cartagena. This is because intrinsic motivation is
associated with factors that affect academic performance such as enthusiasm, self-awareness,
perseverance, mental agility and self-control. There is no statistical significance at a 95% level of
confidence between the academic performance and the gender of engineering students at the University of
Cartagena. No statistical significance could be verified at a 95% confidence level between the academic
performance and the class attendance of the engineering students.
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