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Introduction: Given the lack of instruments to evaluate the sense of efficacy

regarding entrepreneurial capacity in Peruvian university students, this study

aims to translate into Spanish, adapt, and validate the Internet Entrepreneurial

Self-efficacy Scale in Peruvian university students with a commercial profile.

Method: An instrumental study was conducted where 743 students between

18 and 42 years old participated in careers with a commercial profile

(Administration, Accounting, Economics, and other related careers) from the

three regions of Peru (Coast, Mountains, Jungle). For analyzing content-

based validity, Aiken’s V coefficient was used, Cronbach’s Alpha coefficient

was used for reliability, and internal structure was used through confirmatory

factor analysis.

Results: A reverse translation was achieved in the appropriate time and context.

All items proved to be valid (V >0.70), and the reliability of the instrument

was very good (α = 0.96). Concerning the results of the confirmatory factor

analysis, the three-dimensional structure of the instrument was evaluated,

finding an adequate fit [χ2(87) = 279.6, p < 0.001, CFI = 0.972, RMSEA = 0.049,

SRMR = 0.025], based on this, the original internal structure was corroborated. In

complementary analyses, it was found that the instrument is invariant according

to sex and university. Finally, it demonstrates significant correlations with scales

that measure similar constructs.

Conclusion: The Entrepreneurial Self-efficacy Scale on the Internet shows

adequate psychometric properties; therefore, it can be used as a management

tool to analyze the entrepreneurial capacity of university students with

a commercial profile. These findings allow universities to evaluate the

entrepreneurial capabilities of students who can promote sustainable

businesses, which in turn improves the relationship between the University,

state, and company.
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1 Introduction

The impact of the COVID-19 pandemic has caused commercial
activity to move to a more virtual scenario (Sheng and Chen,
2022). Thus, many businesses had to adapt to a new reality
based on virtuality (García-Madurga et al., 2021), thus posing new
challenges for the university population that is trained in the field
of business (Bustinza-Vargas, 2022). It is in this context that the
Global Entrepreneurship Monitor (GEM, 2023) in its report that
measures entrepreneurial activity in the world, it has shown that
after the COVID-19 pandemic, many entrepreneurs have had more
opportunities for growth and development and that internet use
skills are required, as indicated by the Adult Population Survey
(EPA). In this scenario, Peru is in 4th place in entrepreneurial
activity, and 75% perceive they have better opportunities than data
before the pandemic. For its part, the OECD (2023), SME and
Entrepreneurship Outlook (2023), in its report on entrepreneurship
and development, indicates that companies, faced with the
uncertainty of COVID 19, have developed elements of innovation
based on the creative use of technology, that is, they are not It
requires a more significant investment (assets) to be able to operate
in the competitive market. On the contrary, starting an innovative
venture and being geographically present in a single place and
throughout the world is possible. Faced with this, researchers
such as Ratten and Jones (2021) emphasize that a large part of
the population studying a career related to business management
(administration, accounting, economics, commercial engineering)
does not have an adequate commercial profile to promote future
sustainable businesses on a technological and social basis.

Regarding this issue, the university, the state, and the company
play an indispensable role in the training of future entrepreneurs,
who, it is assumed, must be able to generate development through
sustainable ventures with a vision of the future based on technology
(Lechuga Sancho et al., 2022), developing their entrepreneurial
intention from the university stage (Sulú et al., 2022). In this case,
entrepreneurial education refers to any educational program that
promotes entrepreneurial attitudes and skills since the primary
purpose of business education and management education is to
prepare students to be future managers and highlight the technical
knowledge required to direct and manage a company, promote
risk decision-making associated with the entrepreneurial process
(Pérez-Pérez et al., 2021).

Salhieh and Al-Abdallat (2021) state that the willingness to start
a new technology-based company is the main characteristic that
differentiates a techno-entrepreneur from others. Thus, a person
with such a will has “techno-business intentions” comparable to
business intentions since we live in an increasingly globalized world
that has brought technological advances and innovative business
models (Al-Awlaqi et al., 2021). However, this new global situation
poses new challenges for university students, entrepreneurs, and
small business owners (Li et al., 2022), given that there is a
large part of this group who tend to feel less competent in
the use of ICT, especially about self-efficacy with the Internet
(Padilla-Carmona et al., 2022).

The term self-efficacy was coined by Albert Bandura, who
defines it as beliefs related to the sense of efficiency that an
individual can show when fulfilling certain functions. In this
regard, the literature shows that in recent years, the interest in

research on this variable has been directed to various areas such as
health, education, work, sports, and new technologies (Calderón-
De la Cruz et al., 2017). Thus, self-efficacy allows one to believe
that one is competent, with the skills to carry out activities
and achieve specific results. In business, a self-efficacious person
believes they can successfully run a new business (Vargas, 2007),
an essential component for entrepreneurial behavior, present from
the beginning of the business activity until the development of the
business and even determining its closure (Wang et al., 2019).

Throughout history, entrepreneurs have been the subject of
research in various areas, especially business and management, as
they represent people who can create opportunities, take risks,
and solve problems within the company (Carranza Quimi et al.,
2021). In this case, entrepreneurial self-efficacy is directly related
to the variables of coping and problem-solving, which indicates
that to prosper in one’s own business, the subject must have
the capacity and ability to be able to solve any problem that
may arise (Morales-Rodríguez et al., 2018). This fact guides us
to recognize the importance of studying perceived self-efficacy,
which functions as an essential element of human capacity and
is mainly associated with the choice of activities, motivation in
the face of difficulties, effort, persistence, and patterns of thought
(Yurrebaso Macho et al., 2020).

In this stage, Moriano et al. (2006) already warned that
the quantitative study of entrepreneurial behavior through
measurement scales is of great help because it offers reliable
and valid information on the psychological variables that explain
this behavior. However, a literature review associated with the
availability of instruments in the Peruvian context shows the lack
of measures for such purposes. On the other hand, alternatives
are observed, such as an Entrepreneurial Attitude scale (EAO)
(Vargas-Merino et al., 2022), another measure to evaluate the
entrepreneurial profile of university students (Castillo-Saavedra
et al., 2021), a scale of attitudes towards entrepreneurship (Saenz,
2021), which represent interesting alternatives because they aim
to evaluate the predisposition in relation to entrepreneurial
behavior (Pidduck et al., 2021). However, unlike attitude scales,
entrepreneurial self-efficacy is aimed at evaluating the belief system
that supports a person’s attitudes, capabilities, and cognitive skills
(Marshall et al., 2020).

This gap in knowledge drives this research precisely because
it is often thought that entrepreneurial potential is discovered
once you graduate from university. However, reality indicates
that great entrepreneurs have not even had to set foot at a
university, or, in any case, they have demonstrated it from the
first years of the university stage (Yin et al., 2022). Faced with
this, considering that in Peru, university students show more
ambition to be entrepreneurs compared to past generations (Flores
et al., 2024), it is necessary to evaluate the tendencies of thought,
attitudes, and beliefs regarding entrepreneurial behavior. This is
where psychometric studies become relevant, given that they offer
the possibility of analyzing the adjustment in the understanding of
certain items for a specific population. This could result in reliable
results for making decisions in the area of educational policies
aimed at promoting entrepreneurship at universities.

In this sense, the present researchers have seen fit to explore
the psychometric performance of a measure developed in another
context. In this case, we talk about the Internet Entrepreneurial
Self-efficacy Scale, what is an instrument developed for university
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students in Taiwan, composed of 16 items distributed in 3
dimensions (leadership, use of technology and internet marketing
and electronic commerce). According to the authors who created
this measure, the results of this study were helpful in the
construction of business theories on the Internet and to strengthen,
in the educational field, the evaluation and promotion of self-
efficacy and business behavior in populations such as university
students (Wang et al., 2019).

For all the above, this research aims to translate into Spanish,
adapt, and validate the entrepreneurial self-efficacy scale on the
Internet in Peruvian university students with a commercial profile.

2 Materials and methods

2.1 Design and participants

This study has a psychometric and adaptive approach
since the objective is to obtain the translation of the Internet
Entrepreneurial Self-efficacy Scale from the original language to
Spanish because this category covers the development, design,
and adaptation of measurement instruments in psychology
(Montero and León, 2002).

The type of sampling applied was non-probabilistic,
convenience, and cross-sectional, according to (Ñaupas et al.,
2014). In this sense, 743 students participated voluntarily, among
them 60% women and 40% men, aged between 18 to 42 years,
from the different universities of the three regions of Peru and
the professions of Administration, Accounting, Economics,
and other professions related to the business field. Distributed
in Administration (24%), Accounting (33%), Commercial
Engineering (0.7%), Industrial Engineering (2.4%), other related
careers (39.9%), with face-to-face (69%), blended (25%), virtual
(6.0%), studying at a public university (23.3%), private (76.7%),
with different religions such as Adventist (27.5%), Catholic (54 %),
evangelicals (11%), and others (7.5%)

2.2 Instruments

The instrumented object of validation was the Internet
Entrepreneurial Self-Efficacy Scale, whose authors were Wang
et al. (2019). This test comprises 16 items distributed in three
dimensions: leadership, use of technology, Internet and marketing,
and electronic commerce. Having response options in Likert format
where 7 = Totally agree, 6 = Agree, 5 = A little agree, 4 = Neutral,
3 = Somewhat, 2 = Disagree, 1 = Totally disagree. Likewise, for the
qualification, the scores are added; therefore, the higher the score,
the greater the probability of business self-efficacy.

The theoretical basis of this instrument originates in the
postulates of the theory of self-efficacy (Bandura, 1978), where it
is revealed that perceived self-efficacy directly affects action and
the environment. In this case, in the context of e-commerce, when
people have strong beliefs about their effectiveness or confidence in
handling business activities, they tend to have high entrepreneurial
intention, even if the business activities have a high risk of failure.

At baseline, the scale was composed of a total of 38 items
covering the dimensions of leadership, technology utilization,

online customer service, Internet marketing, and business
operation. After the application of an exploratory factor analysis
[EFA, χ2(630) = 6,127,254, p < 0.001, with a high Kaiser–
Meyer-Olkin value = 0.96], the iterative process of EFA and item
elimination gave, as a result, a scale of 16 items that represent
three different factors, which complies with the simple factor
structure. Subsequently, the confirmatory factor analysis showed
an adequate fit of the three-factor model (χ2 = 206.29; df = 101;
p < 0.001; χ2/df = 2.04; CFI = 0.97; NNFI = 0.96; RMESA = 0.077;
SRMR = 0.063), where the factor loadings were greater than 0.70,
indicating adequate construct reliability.

Finally, internal consistency was also evidenced through
Cronbach’s Alpha coefficient, obtaining a value of 0.94 for the total
scale, 0.87 for the leadership dimension, 0.92 for the technology
use dimension, and 0.95 for internet marketing and electronic
commerce. On the other hand, convergent and discriminant
validity was also evaluated through a correlation matrix; in this
case, all correlations within the factors were significantly different
from 0 (p values < 0.001). Along the same lines, it was decided
to evaluate the criterion validity, in this case, correlating the
scores with those of a scale to measure business self-efficacy,
obtaining results that revealed positively significant correlations
with leadership (r = 0.51, p < 0.001), technology utilization
(r = 0.55, p < 0.001) and Internet marketing and e-commerce
(r = 0.85, p < 0.001).

2.3 Procedure

In the first stage, the selection of 6 translators was carried
out. The original instrument was sent by email and WhatsApp
after a reasonable time, the translation into Spanish was obtained,
the comparison was carried out, and similarities were observed in
terms of some words. Moreover, by unifying criteria, modifications
were made to each item to obtain the most understandable and
best-translated version.

In the second stage, the translated version was sent to
the judges, with the support of 6 judges with experience in
entrepreneurship issues and university professors with a Ph.D.
degree, who carried out the validity analysis based on the content
evaluating 3 criteria: the degree of clarity that indicates whether
the item is understandable, clear, and comprehensible; the degree
of representativeness that refers to whether the item is related to the
construct it is measuring; and, the degree of relevance that indicates
whether the item is essential and, therefore, should be included
to evaluate the construct. The modality by which these three
criteria were evaluated was through a validation format created by
Ventura-León (2022). With a rating scale of 0 to 3, each criterion.

The instrument was applied to 743 students online through a
Google form in the third stage. This resource was available from
October 12 to November 24, 2022. In the first part, the research
objective and the request for consent were announced, considering
the guidelines for research with people.

2.4 Ethical considerations

The study was approved by the Universidad Peruana Unión
ethics committee, with Number 2022-CEFCE-0007, on November
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9, 2022. Before data collection, confidentiality guidelines and
those established in the Helsinki Declaration were considered.
Participants were informed about the purpose of the research and
gave their informed consent.

2.5 Analysis

For the confirmatory factor analysis, the numerical nature of
the items was considered, as they had seven response options.
Thus, the MLR estimator was used, which, in addition to being
recommended for numerical variables, is also robust to deviations
from inferential normality (Muthen and Muthen, 2017). The
fit assessment was performed using the comparative fit index
(CFI), root mean square error of approximation (RMSEA), and
standardized root mean square residual (SRMR). CFI values > 0.90
are interpreted (Bentler, 1990), as well as those of RMSEA < 0.080
(MacCallum et al., 1996) and SRMR < 0.080 (Browne and
Cudeck, 1992) as evidence in favor of the adjustment of the
measurement model. For the measurement invariance analysis,
four levels of hierarchical restrictive models were evaluated: (1)
configural invariance, in which the same structure was specified
for the groups; (2) metric invariance, in which the factor loadings
between groups are made equivalent; (3) scalar invariance, this
level being necessary to compare means, evaluating the equivalence
of intercepts; and (4) strict invariance, in which the equivalence
of the item residuals is evaluated. Furthermore, the change of
CFI < 0.010, RMSEA < 0.015, or SRMR < 0.005 was evaluated
to analyze the previous successive invariance models (Chen, 2007),
at least in two of the previous cases. Finally, for the reliability
analysis, the internal consistency method was considered with
the omega coefficient (ω), considering values greater than 0.70.
The statistical analysis was carried out using the “R” program,
version 4.2.3, specifically with the “lavaan” library in version 0.6–15
(Rosseel, 2012).

3 Results

This section presents the results obtained from the validation
process by expert judges, where Aiken’s V coefficient shows the level
of clarity, representativeness, and relevance of the items. Likewise,
the preliminary analysis results are presented, which indicate the
items’ behavior according to descriptive and correlation statistics.
Finally, the confirmatory factor analysis findings and the invariance
analysis according to sex are presented.

Table 1 shows the results of the translation and adaptation
process.

The results of the content-based validity analysis resulting
from the expert analysis are observed. Table 2 shows the Aiken V
coefficient of the items on the entrepreneurial self-efficacy scale.
Thus, according to the experts’ opinion, item five is the most
relevant (V = 01, 95% CI = 3.00). It is also observed that items six,
eight, and nine are considered the most representative (V = 01, 95%
CI = 3.00). Finally, items eleven and twelve are recognized as clearer
or more understandable (V = 01, 95% CI = 3.00).

Before the structural analysis, the descriptive results and the
correlation matrix of the items were obtained, as shown in the

Table 3. Initially, the values of asymmetry (g1) and kurtosis (g2),
which are within the suggested values, are observed (Kline, 2016).
Regarding the intercorrelations, these are between the values of 0.61
and 0.87.

In the confirmatory factor analysis, the original structure
of three correlated factors of the instrument was evaluated,
finding an adequate fit, χ2(87) = 279.6, p < 0.001, CFI = 0.972,
RMSEA = 0.049, SRMR = 0.025. For this model, the resulting factor
loadings were found between 0.87 and 0.93, and this is displayed in
Table 4. Furthermore, the internal consistencies of the dimensions
had values between 0.94 and 0.97.

In the measurement invariance analysis (Table 5), the fit for
the two groups determined by gender was initially evaluated.
Then, these were put together to estimate and assess the first
level of invariance. Configural invariance resulted in an acceptable
fit, χ2(202) = 496.1, p < 0.001, CFI = 0.963, RMSEA = 0.088,
SRMR = 0.027, continuing with the proposed levels of invariance
and observing that the criteria for changes in the CFI, RMSEA,
and SRMR were met (Chen, 2007) up to the strict level. These
results can be seen in Table 3. In the same table, you can see the
results of measurement invariance for the groups determined by
the type of university. Also, there is a good configural adjustment,
χ2(202) = 454.2, p < 0.001, CFI = 0.968, RMSEA = 0.081,
SRMR = 0.026, and also with adequate values in the CFI, RMSEA,
and SRMR changes up to the strict level.

Finally, the correlations of entrepreneurial self-efficacy with
academic procrastination were evaluated as evidence of validity
based on the relationship with other variables, r = −0.33, p < 0.001,
and academic self-efficacy, r = 0.38, p < 0.001, these correlations
being moderate (Cohen, 1988). These results can also be seen
in Table 6.

4 Discussion

The constant evolution of electronic and mobile commerce
is decisively promoting cyber entrepreneurship (Chang et al.,
2018; Tseng et al., 2022). In the educational field, universities
have increasingly incorporated digital skills into their study
plans (Bustinza-Vargas, 2022), and the effect of COVID-19 has
reconfigured the business intentions of students (Sheng and Chen,
2022). Likewise, there is an urgent need in Latin America for studies
promoting new forms of entrepreneurship in university students
that help reduce the COVID-19 effect (Hernández-Sánchez et al.,
2020). Therefore, it is vitally important to have evaluation tools
that measure entrepreneurial self-efficacy on the Internet. In this
sense, this research aimed to translate, adapt, and validate the
Entrepreneurial Self-efficacy Scale in Peruvian university students.

The translation and adaptation of the Internet Entrepreneurial
Self-efficacy Scale in Peruvian university students was developed
under a psychometric methodology (Ato et al., 2013). The Peruvian
version of the Entrepreneurial Self-efficacy Scale on the Internet
showed good clarity of language considering a target population
of university students between 17 and 42 years old with direct
approval of the 16 items and instructions. Likewise, the CFA
findings confirm the three-dimensional structure of the instrument
in Spanish, with items that present factor loadings according to
what is recommended (Dominguez-Lara, 2018). These results are
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TABLE 1 Original version and translated and adapted version of the internet entrepreneurial self-efficacy scale.

Item Original version Translated and adapted version

1 I possess the ability to be a leader Tengo la capacidad para ser líder empresarial.

2 I can make others agree with my thoughts Puedo convencer a otros para estar de acuerdo con mis ideas de negocio.

3 I can find work partners who complement my ability Puedo encontrar socios que complementen mis habilidades empresariales.

4 I can have pleasant conversations with my work partners Puedo sostener conversaciones productivas con mis socios y compañeros de trabajo.

5 I have the ability to make decisions after deliberation Tengo la capacidad de tomar decisiones después de someter a debate ideas de negocio
u otros proyectos comerciales.

6 I have a basic ability in computer file management Tengo la capacidad para gestionar un negocio/empresa a través de redes sociales u
otros medios digitales.

7 I can install and manipulate basic types of computer hardware to
help my business.

Puedo instalar y maniobrar equipos informáticos (Laptop, PC y tablet), para ayudar
en mi negocio/ trabajo

8 I can use multi-media hardware to help my business Puedo utilizar equipos de audio, video y edición, para ayudar en el crecimiento de mi
negocio.

9 I have the ability to install and use website applications Tengo la habilidad para instalar y usar las aplicaciones de internet.

10 I can formulate an innovative Internet marketing strategy (such as
viral marketing

Tengo la habilidad de formular una estrategia innovadora de marketing digital en
internet (marketing viral).

11 I can create a unique electronic commerce website Puedo crear un sitio web exclusivo de comercio electrónico.

12 I know how to formulate a pricing strategy for my e-shop Puedo formular una estrategia de precios para mi tienda electrónica.

13 I can analyze the cost structure of my e-shop Puedo analizar la estructura de costos de mi tienda electrónica.

14 I can propose a profitable business model for electronic commerce Puedo proponer un modelo de negocio rentable para el comercio electrónico.

15 I can easily gain access to the resources needed to operate my e-shop Puedo acceder fácilmente a los recursos necesarios para el funcionamiento de mi
tienda electrónica

16 I can solve tariff problems pertaining to importing and exporting Puedo solucionar problemas de impuestos relacionados a importación y exportación.

TABLE 2 Aiken’s V of the items of the entrepreneurial self-efficacy scale.

Items Relevance (n = 6) Representativeness (n = 6) Clarity (n = 6)

M SD V CI 95% M SD V CI 95% M SD V CI 95%

Item 1 2.25 0.82 0.89 1.85–2.65 2.25 0.82 0.89 1.85–2.65 2.25 0.82 0.89 1.85–2.65

Item 2 2.77 0.41 0.94 2.57–2.97 2.77 0.41 0.94 2.57–2.97 2.77 0.41 0.94 2.57–2.97

Item 3 2.25 0.82 0.89 1.85–2.65 2.77 0.41 0.94 2.57–2.97 3 0 1 3.00–3.00

Item 4 1.8 1.03 0.78 1.29–2.31 1.8 1.03 0.78 1.29–2.31 2.12 0.84 0.83 1.71–2.53

Item 5 3 0 1 3.00–3.00 2.77 0.41 0.94 2.57–2.97 3 0 1 3.00–3.00

Item 6 2.77 0.41 0.94 2.57–2.97 3 0 1 3.00–3.00 2.77 0.41 0.94 2.57–2.97

Item 7 2.77 0.41 0.94 2.57–2.97 2.77 0.41 0.94 2.57–2.97 2.77 0.41 0.94 2.57–2.97

Item 8 2.77 0.41 0.94 2.57–2.97 3 0 1 3.00–3.00 2.77 0.41 0.94 2.57–2.97

Item 9 2.77 0.41 0.94 2.57–2.97 3 0 1 3.00–3.00 3 0 1 3.00–3.00

Item 10 2.12 0.84 0.83 1.71–2.53 2.57 0.52 0.89 2.32–2.82 2.77 0.41 0.94 2.57–2.97

Item 11 2.25 0.82 0.89 1.85–2.65 2.77 0.41 0.94 2.57–2.97 3 0 1 3.00–3.00

Item 12 2.25 0.82 0.89 1.85–2.65 2.77 0.41 0.94 2.57–2.97 3 0 1 3.00–3.00

Item 13 2.77 0.41 0.94 2.57–2.97 2.77 0.41 0.94 2.57–2.97 2.57 0.52 0.89 2.32–2.82

Item 14 2.77 0.41 0.94 2.57–2.97 2.77 0.41 0.94 2.57–2.97 2.12 0.84 0.83 1.71–2.53

Item 15 2.25 0.82 0.89 1.85–2.65 2.77 0.41 0.94 2.57–2.97 2.77 0.41 0.94 2.57–2.97

Item 16 2.77 0.41 0.94 2.57–2.97 2.77 0.41 0.94 2.57–2.97 2.77 0.41 0.94 2.57–2.97

M, mean; SD, standard deviation; V, Aiken’s V coefficient; 95% CI, confidence interval of Aiken’s V.
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TABLE 3 Descriptives and correlations of the items of the entrepreneurial self-efficacy scale on the internet.

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Item 1 –

Item 2 0.85 –

Item 3 0.81 0.82 –

Item 4 0.82 0.82 0.85 –

Item 5 0.83 0.83 0.82 0.85 –

Item 6 0.81 0.79 0.79 0.79 0.81 –

Item 7 0.73 0.71 0.72 0.74 0.76 0.76 –

Item 8 0.75 0.74 0.72 0.76 0.77 0.78 0.82 –

Item 9 0.72 0.7 0.68 0.72 0.75 0.76 0.82 0.81 –

Item 10 0.74 0.72 0.73 0.74 0.75 0.77 0.76 0.81 0.82 –

Item 11 0.64 0.61 0.65 0.66 0.67 0.71 0.69 0.71 0.72 0.8 –

Item 12 0.73 0.71 0.74 0.74 0.77 0.78 0.72 0.78 0.77 0.85 0.82 –

Item 13 0.73 0.7 0.73 0.72 0.76 0.76 0.72 0.74 0.73 0.81 0.81 0.87 –

Item 14 0.75 0.73 0.74 0.74 0.79 0.77 0.72 0.76 0.72 0.8 0.78 0.84 0.86 –

Item 15 0.74 0.71 0.72 0.74 0.76 0.76 0.74 0.75 0.73 0.79 0.75 0.81 0.84 0.84 –

Item 16 0.7 0.66 0.7 0.69 0.71 0.71 0.7 0.69 0.67 0.76 0.76 0.77 0.8 0.82 0.82 –

M 5.3 5.3 5.2 5.3 5.3 5.2 5.2 5.3 5.3 5.1 4.9 5.1 5.1 5.1 5 5

SD 1.5 1.4 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.4 1.5 1.5 1.5 1.5 1.5 1.5

g1 −1.1 −1.1 −1 −1.1 −1.2 −1 −0.9 −1 −1 −0.9 −0.7 −1 −0.9 −0.9 −0.9 −0.7

g2 0.8 0.9 0.5 0.8 1.1 0.6 0.2 0.6 0.6 0.4 0 0.4 0.3 0.3 0.3 −0.1
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TABLE 4 Factor loadings, correlations, and internal consistencies of the
standardized solution of confirmatory factor analysis.

Item F1 F2 F3

01. I possess the ability to be a leader 0.91

02. I can make others agree with my thoughts 0.91

03. I can find work partners who complement
my ability

0.90

04. I can have pleasant conversations with my
work partners

0.92

05. I have the ability to make decisions after
deliberation

0.92

06. I have a basic ability in computer file
management

0.89

07. I can install and manipulate basic types of
computer hardware to help my business.

0.88

08. I can use multi-media hardware to help my
business

0.90

09. I have the ability to install and use website
applications

0.88

10. I can formulate an innovative Internet
marketing strategy (such as viral marketing

0.90

11. I can create a unique electronic commerce
website

0.87

12. I know how to formulate a pricing strategy
for my e-shop

0.93

13. I can analyze the cost structure of my e-shop 0.93

14. I can propose a profitable business model for
electronic commerce

0.92

15. I can easily gain access to the resources
needed to operate my e-shop

0.90

16. I can solve tariff problems pertaining to
importing and exporting

0.87

Correlations between factors

F1. Leadership (0.96)

F2. Use of technology 0.92 (0.94)

F3. Internet marketing and e-commerce 0.88 0.92 (0.97)

In parentheses, the internal consistency coefficients omega (ω ).

similar to those reported by the original author (Wang et al.,
2019), where the three-factor structure was the most consistent
considering the dimensions of leadership, use of technology and
internet marketing, and electronic commerce. On the other hand,
when the dimensions of offline business self-efficacy are analyzed,
it is observed that the exact dimensions are used in leadership,
marketing, and electronic commerce (McGee et al., 2009). This
result is different from the proposal of Spagnoli et al. (2017), who
consider a 5-factor model when referring to entrepreneurial self-
efficacy. Likewise, in the Peruvian version, the RMSEA values are
better than those of the original author, Wang et al. (2019), which
shows the good psychometric values achieved in the study.

It is also important to consider that the results supported
measurement invariance about gender at the strict level through the
factorial invariance of the measure of entrepreneurial self-efficacy
on the Internet in a sample composed of male and female university
students. The configural, metric, scalar, and strict invariance of the

Internet Entrepreneurial Self-Efficacy Scale was acceptable in the
present study. It can be assessed with the same precision in groups
of male and female university students. These results are essential
considering the psychological nature of the male and female
populations, which could have differences in their perceptions
(Hyde, 2014). Recent studies reported that male university students
showed higher entrepreneurial self-efficacy than women in the
business environment (Adelowo and Akinwale, 2023). This result
is consistent with the North American study where female students
showed lower self-efficacy and entrepreneurial intention scores
than males (Neumeyer, 2022). However, another study in a
university population reported no differences in entrepreneurial
self-efficacy between genders despite gender inequality in business
activities (Hutasuhut et al., 2021). Furthermore, future studies
could consider exploring the strict invariance of the Internet
Entrepreneurial Self-Efficacy Scale about age and exploring other
population groups at the ethnic, cultural, and clinical levels.

These findings suggest both theoretical and practical
implications. The results of this study confirm the application
of self-efficacy theory in the context of internet entrepreneurship.
Under the proposal of Bandura (1978), Internet business
knowledge represents personal self-control experiences, a key
self-efficacy factor. A three-dimensional scale can evaluate
entrepreneurial self-efficacy on the Internet, and using this scale
will encourage the improvement of entrepreneurial self-efficacy
on the Internet throughout the business life cycle (Murwani et al.,
2017). On the other hand, this scale has 16 items, which ensure
speed and practicality in its application, promoting research into
this construct. This scale aims to motivate Peruvian university
students to develop online entrepreneurial skills. As a result,
university students are expected to become more involved in
online entrepreneurship activities, developing companies and
micro-businesses, which will result in a better personal and
social economy (Sulú et al., 2022). Likewise, this Scale is a
solid tool to help universities find students with innovation,
creation, and entrepreneurship capabilities. Therefore, the Internet
Entrepreneurial Self-efficacy Scale should become a fundamental
axis in university evaluations that seek to understand virtual
student entrepreneurship. Finally, this study can help other
researchers interested in understanding Internet entrepreneurial
self-efficacy, which can help teachers find the determinants of
Internet entrepreneurship and increase its levels.

In this sense, the main contribution of the current study
is that it provides a tool that can help researchers study
and evaluate entrepreneurial self-efficacy on the Internet in a
Peruvian context, which is a current need (Vargas, 2007; Morales-
Rodríguez et al., 2018; Padilla-Carmona et al., 2022). Therefore,
this Internet Entrepreneurial Self-Efficacy Scale can be used to
help develop public policies aimed at directly addressing students’
entrepreneurial capabilities. In this sense, this questionnaire
makes it possible to collect information that supports actions
to improve the business capabilities of students during their
university years, as well as guide interventions to improve student
entrepreneurship. Likewise, the information collected with the
questionnaire can be used to help better understand and explore
students’ entrepreneurial learning sources.

This research is not without some limitations. First, most
of the participants are from private universities, with (76.7%)
representing only a single university sector in the country, so it is
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TABLE 5 Measurement invariance of the measurement model considering gender and type of university.

Invariance model χ2 gl CFI RMSEA SRMR 1CFI 1RMSEA 1SRMR

Sex

Configural 496.1 202 0.963 0.088 0.027

Metric 517.9 215 0.963 0.085 0.029 0 0.003 0.002

Scalar 542.8 228 0.963 0.083 0.03 0 0.002 0.001

Strict 533 244 0.964 0.079 0.03 0.001 0.004 0

Type of University

Configural 454.2 202 0.968 0.081 0.026

Metric 477.6 215 0.968 0.079 0.03 0 0.002 0.004

Scalar 500.9 228 0.968 0.077 0.03 0 0.002 0

Strict 507 244 0.968 0.074 0.03 0 0.003 0

CFI, comparative fit index; RMSEA, root mean standard error of approximation; SRMR, square root mean residual. All statistical significance values correspond to p < 0.001.

TABLE 6 Correlations between entrepreneurial self-efficacy,
procrastination and academic self-efficacy.

Measurements Academic
procrastination

Academic
self-efficacy

Leadership −0.33 0.36

Use of technology −0.30 0.36

Internet marketing and
e-commerce

−0.31 0.38

Entrepreneurial self-efficacy
on the internet

−0.33 0.38

All correlations are statistically significant (p < 0.001).

important to develop studies with a more significant presence of
university students from public universities.

Data collection was online with 702 participants, and 41
students participated in person, which could generate some
biases, unlike if the data had been collected in print and
person. These biases could be because it was impossible to
control for confounding, noise, or other factors that could have
arisen during testing. Likewise, the empirical investigation of
the proposed instrument is limited only to university students;
additional studies could expand this scope to measure beyond
the educational intervention in entrepreneurs or active business
people. Finally, considering the sample gender, 60% of the
participants were women, so it is advisable to repeat the study with
a more balanced sample in terms of distribution by sex. Finally,
developing similar research by adding interviews and focus group
discussions is important.

Among future studies of this research and considering the
psychometric properties of the Entrepreneurial Self-efficacy Scale
on the Internet, this could be used as an evaluation measure
for research purposes in educational contexts. Furthermore,
on a practical level, this questionnaire allows you to quickly
measure the relationship between entrepreneurial self-efficacy and
business profiles. Likewise, it allows its inclusion in more complex
network models that involve a large number of variables. Finally,
researchers and professionals in the business field interested in
identifying specific relationships or evaluating the effectiveness
of an intervention aimed at specific relationships between

entrepreneurial self-efficacy and the business profile of university
students will find this questionnaire useful.

5 Conclusion

In conclusion, the results showed that the Internet
Entrepreneurial Self-Efficacy Scale shows adequate internal
and external validity, based on content analysis and Confirmatory
Factor Analysis, with evidence of convergent and discriminant
validity and proper reliability. Strict factorial invariance was
demonstrated for gender, an important contribution to measuring
college students. It is concluded that the Internet Entrepreneurial
Self-Efficacy Scale in university students presents adequate
psychometric properties and allows for the significant evaluation
of students’ intention to develop entrepreneurial self-efficacy skills
on the Internet.
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