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Attributes and Entrepreneurial Intention
in University Students of Electrical Engineering

and Computing Sciences
Diego Cordero , Silvana Astudillo, and Diego Cisneros

Abstract—Contribution: This article analyzes the elements
that determine entrepreneurial intention (EI) in electrical
and computer engineering students of a private university in
Ecuador.

Background: There is a lack of studies examining the EIs
of university students in electrical engineering and computing
sciences, where EI is influenced by elements, such as personal
attributes, the student’s social assessment of the characteristics
of entrepreneurs, and the perception of professions in society,
including business activity.

Research Questions: Are personal attributes positively associ-
ated with EI? Is the EI of university students influenced by social
profession valuation? Is the EI of university students influenced
by perceptions of several attributes of the entrepreneur?

Methodology: A questionnaire was administered to 570 stu-
dents to test the model, and a structural equation model from
partial least squares (PLS) was used.

Findings: The results positively associate personal attributes,
in addition to factors, such as gender and family, with EI. On the
other hand, the social valuation of the entrepreneur in the profes-
sion and the social valuation of the entrepreneurs’ characteristics
do not have a relationship with EI. The results suggest promot-
ing the personal attributes of students through entrepreneurship
education programs, linking the presence of entrepreneurs in aca-
demic activities and the transfer of knowledge from the university
to the business sector, thus strengthening the entrepreneurial
profile among students and increasing the positive image of
entrepreneurs.

Index Terms—Computer engineering, electrical engineering,
entrepreneurship, structural equation modeling.

I. INTRODUCTION

THE FOCUS is on the entrepreneur’s attributes as
explanatory of the greater or lesser inclination toward

entrepreneurial activity and the aspects related to the
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knowledge of these attributes in the entrepreneurial envi-
ronment, and the attraction toward this activity are con-
sidered antecedents of entrepreneurial intention (EI) [1].
Sampedro et al. [2] pointed out that EI among university
students is related to the perceived social influence in their
immediate environment and the skills and capabilities of the
individual to develop the entrepreneurial project.

Therefore, the probability of undertaking an entrepreneurial
activity increases when a person believes that they possess
the knowledge and skills to become entrepreneurs, when
entrepreneurship education can contribute to the develop-
ment of vital entrepreneurial attributes in students as potential
entrepreneurs [3], and when entrepreneurship programs pro-
vide strategies to develop a proactive personality [4].

Intentions and attitudes depend on the situation and the per-
son. Consequently, models of intentions will predict behavior
better than individual or situational variables, and predictive
power is critical to obtain predictions of entrepreneurial
behavior [5].

Drivers of EIs in university students can be identified at
the personal level with their attributes [6] and contextually
through the social valuation of entrepreneurs and perceptions
of entrepreneurship as a career goal [1]; however, few research
papers seek to link these perspectives with EI.

Therefore, this research aims to describe the EI model of
students of the electrical engineering and computing sciences
of a private university from the perspective of its internal
attributes and the social valuation of the knowledge of the
attributes of its entrepreneurial environment.

II. THEORETICAL BACKGROUND

Lheureux and Auzoult [7] pointed out, based on the Theory
of Planned Behavior [8], that EI depends on the degree to
which the individual positively or negatively evaluates the
possibility of creating a business (attitude), the perception of
social pressure to comply with a specific behavior (perceived
social norm), and the degree to which the individual consid-
ers entrepreneurial creation to be something he can control
and evaluate himself capable of carrying it out (perceived
behavioral control).

Intentions are the best predictors of any planned behavior,
including entrepreneurship, and attitudes influence behavior
through their impact on intentions [5]. Fayolle and Liñán [9]
noted that the studies of EIs can be based on the analysis
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of personal-level variables and the role of context, among
other perspectives.

Concerning personal attributes, the construction of EIs
is influenced by attitudinal, social, and psychological
aspects [10]. These attitudes are the behavioral, cognitive,
and affective attitudes of individuals and their perceived
environment [11].

McLleland [12] defined these attributes and skills and
mentions that the entrepreneur takes risks, is self-confident,
self-disciplined, autonomous, innovative, responsible, antici-
pates future decisions, enthusiasm and optimism, creativity,
persevering, and persevering.

Regarding the influence of these attributes on university stu-
dents’ EIs, there is a strong association between these attributes
and their intention to create companies [13], [14], [15].

For example, an entrepreneurial attribute is self-efficacy,
which comprises the personal ability perceived by the sub-
ject to be able to carry out a given behavior; it involves the
attribution of competence and personal control in a given sit-
uation [16]. It is an essential factor in entrepreneurship [17];
however, this attribute does not influence EI [18].

In addition, other attributes such as entrepreneurial risk and
students who possess this attitude are characterized by higher
EIs [6]. In addition, creativity should be considered in EIs [19].

The literature includes studies that address different personal
attributes [12] as determinants of EI [20].

Among the contextual variables that influence EI, it is cru-
cial to determine the entrepreneur’s prestige compared with
other professions and the valuation of attributes related to the
entrepreneur [21].

In addition to this, other attributes such as entrepreneurial
risk, students who possess this attitude are characterized by
higher EIs [6]. Therefore, creativity should be considered in
models of EIs [19].

Ray [22] mentioned the attributes that an entrepreneur
has (creative, negotiation skills, financial and manage-
ment skills, innovation, professionalism, risk-taking, vision
for the future, investors, creating jobs, helping the eco-
nomic development of a country, making much money,
have communication skills and solve problems, are moral
and honest people). Casero et al. [14] mentioned that the
good image of the entrepreneur should be promoted as
a mechanism to reinforce values and norms favorable to
entrepreneurship.

Thus, there is a greater probability of intention to start a
business when entrepreneurship is positively valued among
university students [21], [22], [23], [24] and when they know
other entrepreneurs and successful entrepreneurs [24]. Thus,
becoming an entrepreneur to engage in such behavior depends
on an excellent entrepreneurial environment [25].

The intention for future employability is determined by the
theory of planned behavior, which concerns the prestige of
entrepreneurial activities as a profession compared to other
professions [26].

Liñán [1] pointed out that students who indicate their pref-
erence for independent professionals perceive a more positive
social image of the entrepreneur to a greater extent. Some
professions, such as architecture and engineering, influence

students’ EIs [27]. Therefore, effective entrepreneurship edu-
cation is an important consideration in vocational educa-
tion [28]. Veciana et al. [21] pointed out that the entrepreneur
profession is not significant between two samples of university
students who studied.

Liñán and Rodríguez [29] pointed out that research reveals
the importance of the subject’s demographic characteristics,
such as age, sex, place of origin, religion, level of education,
work experience, and others in EI. Therefore, age positively
influences the EI of university students [30], [31], although in
other studies, it is not a determinant variable of entrepreneurial
intentionality [32].

Work experience is related to EI [33]. However, other stud-
ies have reported a low incidence [34], while others do not
relate this variable to EI [35].

Students’ social environments fully support entrepreneur-
ship and their social interactions are mainly with family mem-
bers [10]. Thus, an entrepreneurial family environment posi-
tively influences students’ EI [11], [33], [36], [37]. The gender
variable has no effect on the development of entrepreneurial
competencies [32], [38]. Other studies have shown that gen-
der influences the perception of intentionality in creating a
business [14], [22].

Considering the works presented in the literature and based
on the previous empirical works presented in Appendix A, the
following hypotheses are proposed.
H1: Perceived personal attributes are positively associated

with EI.
H2: Social professional valuation among entrepreneurs influ-

ences the EI of university students.
H3: Perception of the image of several attributes of the

entrepreneur influences university students’ EIs.
Control variables referring to the demographic information

of university students (gender, age, family, and previous
experience) influenced EI.

III. METHODOLOGY

A. Population and Sample

The study population comprised 9044 students from a
private university in Ecuador. To select the university, the
Universidad Católica de Cuenca in the city of Cuenca,
Ecuador, was chosen. The following aspects were consid-
ered when selecting universities: 1) size (private univer-
sities with the most significant number of enrolled stu-
dents) and 2) modality (on-site). The sample consisted of
570 students, with a confidence level of 95% and an error
of 3.70%.

The surveys were conducted in a third city in terms of
cultural, financial, and economic importance.

The study was based on a survey conducted by Casero [13],
Veciana et al. [21], and Genescà and Veciana [39] and was
applied personally to students. It was a random sample made
up of 45.4% women and 54.6% men, who were enrolled
between the first and ninth semesters in the areas of Electrical
Engineering, Computer Engineering, and Information and
Communication Technologies, aged between 18 and 51 years.
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Fig. 1. Research model.

B. Model

Based on the literature review and the arguments discussed
in the preceding paragraphs, the theoretical research model is
schematized in Fig. 1. The data were cleaned and processed
through SPSS.

C. Instrument

This research is quantitative and correlational to the cross-
sectional type. A structured questionnaire was used for data
collection. The “EI” is measured on a 5-point Likert scale; the
“personal attributes” are measured on a 4-point Likert scale,
while the “entrepreneur attributes” are measured on a 4-point
Likert scale and the “profession valuation” is measured on a
7-point Likert scale. The instrument used consists of 42 ques-
tions (indicators) related to the constructs or variables of the
model: 20 for “personal attributes”; 14 for “entrepreneurial
attributes”; 1 for “EI”; and 7 for “profession valuation.”

From the cited references, it is determined that the diversity
of indicators that point to the personal attribute construct can
be grouped into 20 [13], with the intention of not generating
greater granularity of constructs.

D. Statistical Method

Regression-based partial least-squares structural equation
modeling (PLS-SEM) using Smart PLS 3.3.3 was used to test
the hypotheses.

A variance-based approach was considered appropriate
because it was designed to validate the theoretical and empir-
ical aspects of both social and behavioral sciences in cases
where theories are not strong enough and there is little avail-
able information [40]. On the other hand, PLS-SEM can
explain more variance in the dependent variable [41]. The vari-
ance explained in the dependent variables was substantially
higher in PLS-SEM.

IV. RESULTS

A. Analysis of the Measurement Model

This section validates whether the theory is supported by
observed variables [42]. For the measurement model, the
individual reliability of each indicator was first estimated.

TABLE I
CONSTRUCTS AND MEASURES

TABLE II
DISCRIMINANT VALIDITY

Appendix B shows that the loadings are around the accepted
value of 0.7, that is, the shared variance between the construct
and its indicators is greater than the error variance [43], and
the indicators that did not comply with this aspect, as in the
case of indicators PV1, PV2, and PV3 that correspond to the
descriptions of Teacher, High Scholl Teacher, and Professor,
explain that it is not the intention of the students to undertake
teaching activities.

Table I details the parameters associated with the evalu-
ation of the measurement model: “Reliability of each con-
struct,” which implies Cronbach’s alpha, convergent validity
(AVE), and composite reliability. The measures reached sat-
isfactory levels for the Cronbach’s alpha of the constructs,
exceeding 0.7, which validated the constructs.

As for the composite reliability analysis, all the constructs
present values higher than 0.6, confirming their internal con-
sistency, while the average variance extracted (AVE) values
were below the minimum recommended.

As for discriminant validity, a PLS model implies that a
construct should share more variance with its measures or
indicators than with other constructs [44]. This determines the
degree to which a given construct differs from the other con-
structs. To ensure discriminant validity, the AVE value of each
latent variable should be greater than the squared correlations
between constructs and the others that make up the Fornell
and Larcker model [45], as indicated in Table II.

B. Structural Model Analysis

Once the measurement model was validated, the structural
model was evaluated (Fig. 2). For this purpose, the indices
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Fig. 2. Structural model.

R2, f 2, and standardized path coefficients β were taken as the
basis. The R2 index, known as the coefficient of determination,
is the measure of the predictive power of the model for the
latent dependent variables; the value obtained is 0.17, which
is below 0.19 in the weak range, according to Chin [46], who
identified the values of 0.67, 0.33, and 0.19, denoted sub-
stantial, moderate, and weak, respectively. Despite this, the
value detected is more significant than 0.1, so the relation-
ships formulated as hypotheses with the latent variable do
have predictive power. From the value obtained, it was deter-
mined that 17% of the students had a positive attitude toward
undertaking.

The normalized fit f 2 index, which measures the impact of
the latent variables on EI, reaches a value of 0.011 for EA,
0.022 for PA, and 0.074 for PV. Values of f 2 > 0.35 for a
big effect size, 0.15< f 2 ≤0.35 for a medium effect size, and
0.02< f 2 ≤0.15 for a small effect size are permissible [46],
and represent the strong, medium, or weak effect of a latent
variable at a structural level. In this study, the values of 0.074
and 0.022 are higher than 0.02, which reflects that among the
factors that influence EI, personal attributes, and professional
valuation have a small effect.

Despite this, it is worth noting that PLS-SEM focuses
primarily on prediction rather than fit. Therefore, there are
recommendations to focus more on the predictive relevance
of R2 than f 2 fit values [47].

Concerning the standardized path β, the study found
a significant relationship between “personal attributes” and
“EI,” and EI (β=0.152), confirming hypothesis H1. It is
validated that neither the “valuation of the entrepreneur
among professions, “β = 0.101, nor the image “attributes
of the entrepreneur,” β = 0.109, influences EI. Thus, these
hypotheses were rejected. Of the four control variables, two
affect EIs in a statistically significant way: 1) gender and
2) the background of entrepreneurial families. The age and
work experience of the students did not influence their EI
(Table III).

The range of responses on the Likert scale was from one to
five for “EI,” from one to four for both “personal attributes”

TABLE III
RELATION BETWEEN CONSTRUCTS

and “entrepreneur attributes,” and from one to seven for
“profession valuation.”

V. DISCUSSION

It was found that the sample of university students possess a
perception of their attributes that are positively associated with
EI. These findings are corroborated by [5], [6], [13], [19], [48],
and [49]. The findings reveal that personal attributes should
be strengthened through entrepreneurial education, similar
to [3] and [4].

A contribution of the study is that the valuation of the
attributes of entrepreneurs is not related to the intention
of entrepreneurship in the university students under study.
Instead, for [23] and [24], there are more probabilities of
having intentions to start a business when entrepreneurship
is positively valued by university students.

Another relevant aspect is that the valuation of professions,
among them the entrepreneur, is not associated with the inten-
tion of entrepreneurship. This approach coincides with [21],
who points out that the entrepreneur profession is not signifi-
cant for university students. In turn, the studies by Liñán [1]
and Morales-Alonso et al. [27] suggest a positive image of the
entrepreneur among professions.

Concerning demographic characteristics has been com-
plemented in this research, gender influences EI, findings
consistent with Casero et al. [14]; likewise, entrepreneurial
relatives influence EI [11], [33], [36], [37]. Age does not
influence EI, as stated by Ferreras-García [32], contrary to a
previous study where age positively influences EI [30], [31].
Similarly, work experience is not related to EI, an approach
that agrees with Vélez et al. [34] and Olmos [35]; however,
there is a relationship for Garrido [33], Tarapuez et al. [31],
and López-Nuñez et al. [28].

Consistent with recent studies, this finding is also consistent
with the positive influence of attributes on company creation.
This research describes important aspects of study design for
different types of universities, and the aim of the study is
to probe university students’ attitudes toward the creation of a
new firm. This study focuses on one private university, whereas
other authors have focused on several private universities [15].
In line with this study, the researchers used a sample of more
than 300 undergraduate students [24]. Data were used to test
EI using structural equation techniques, following [8], and
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other studies of the framework used bivariate analysis [13],
[14], [21]. Entrepreneurial education should strengthen per-
sonal attributes. Villasana et al. [3], Neneh [4], and Liñan and
Chen [15] promoted the personal attributes of students through
entrepreneurship undergraduate programs and events that pro-
mote entrepreneurial culture, such as participation in forums
and fairs, which promotes their spirit toward the creation
of companies. Therefore, entrepreneurship educators should
improve their students’ entrepreneurship knowledge.

The variables and scales were validated in [1], [13],
and [39]. In this sense, the authors believe that the question-
naire used in the sample is a good instrument to analyze EIs,
such as questions regarding the entrepreneur’s image and per-
ception of the profession. Recent research has been replicated
several times by other colleagues with adapted questions; how-
ever, these cover most of the factors that must be addressed
in the study of EI.

When collecting information from informants, a delay in
the delivery of answers was evident due to the lack of knowl-
edge of the subject. Another limitation is the selected research
methodology, which did not allow triangulation with qual-
itative pairs. On the other hand, the existence of lines of
research on student entrepreneurship in the environment is
almost nil; this does not allow for reinforcing the criteria,
gaining experience, or receiving feedback.

VI. CONCLUSION

The objective of this study was to examine the asso-
ciation between personal attributes, the social valuation of
the entrepreneur among professions, and the image of the
entrepreneur’s attributes with EI.

The study’s limitations are that the sample data do not
generalize the personal and contextual determinants of EI in
higher education institutions in Ecuador; nevertheless, this
study contributes to the empirical literature on the determi-
nants of EI in university students.

These results show that entrepreneurial skills should be
strengthened in university students’ education programs. In
addition, entrepreneurship programs should be developed to
strengthen the image of the entrepreneur and have a presence
in the different careers of the university to affect their attitude
toward the creation of companies.

For future research, it is necessary to develop the same line
of research with other types of universities, such as public uni-
versities, to compare data. This will allow observing whether
the contextual and personal variables of EI present differences
between higher education institutions.

APPENDIX A

(Continued)

APPENDIX B

(Continued)
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