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Abstract—Digital self-efficacy is the personal confidence to use technology
tools efficiently. Digital self-efficacy reduces anxiety and increases student per-
formance. For these reasons, the present research proposes to analyze the levels of
digital self-efficacy and anxiety, as well as their influence on virtual performance
in university students in Peru. 116 students participated, 105 females (90.5%)
and 11 males (9.5%) between 17 and 50 years of age (Mean = 26.78, SD = 7.02).
The results showed that the students have optimal levels of digital self-efficacy
and virtual performance. Nevertheless, they were hesitant to feel digital anxiety.
Then, digital self-efficacy was related to virtual performance. Finally, the con-
cept “digital native” is discussed because the youngest students did not achieve
optimal levels of digital self-efficacy, neither with low levels of digital anxiety.

Keywords—ICT self-efficacy, computer anxiety, computer self-efficacy,
online teaching, digital sources

1 Introduction

Globally, university education has been transformed by the COVID-19 pandemic,
forcing it to face digital challenges and adapt new ways of teaching [1]. This acceler-
ated the digitization of education [2]; demanding all countries to strengthen student
capacities to use digital tools in this process of educational innovation [3—4]. How-
ever, at the same time, it favored the achievement of learning in universities [5]. These
educational changes also demanded that teachers learn new teaching strategies [6].
However, in recent years, technological and digital literacy gaps have been observed [7].
For example, the weak development of digital competencies in teachers and students [8].
This is a cause for concern because the digital knowledge and attitudes of teachers are
related to the curricular adaptation of virtual education [9]. Faced with this problem,
the universities evaluated the technological skills of students and teachers. In addition,
the need arose to evaluate the level of digital self-efficacy [10]; to efficiently execute
virtual education.
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1.1  Background

In today’s context, technology has become a part of education [9]. This justifies the
interest in digital self-efficacy during the pandemic. Even, how self-efficacy influences
educational performance. For example, in research with 130 business administration
students identified that digital self-efficacy influences informational skills and academic
performance [10]. This interest was replicated in research with 34 Iranian university
students who, possessing higher digital self-efficacy, performed better on foreign lan-
guage assessments [11]. In addition, in studies with 113 elementary school students
in Xinjiang (China) who participated in online camps developed their self-efficacy
and computational thinking. Demonstrating that virtual experiences develop digital
self-efficacy [12]. In addition, attention has been paid to digital anxiety, which is the
fear of using technologies. For example, studies of 251 South African university stu-
dents in the humanities and management sciences from rural South Africa found that
low digital anxiety and self-efficacy were determinants of educational success; finding
that a lack of technological resources generates digital anxiety [13]. Therefore, this
problem generates interest in technological gaps and digital literacy [7], expressed in
the weak development of digital competencies [8]; and academic efficiency [13].

1.2 Virtual education and digital self-efficacy

Although virtual education has existed since the last century, it was not a common
modality in Latin America during the pandemic. He even demanded the need for educa-
tional institutions to provide technological resources to support students [14]. Because
the lack of these resources generated the desertion of students [15]. Adding to this prob-
lem, the need arose for teachers to have the technological skills to adopt them in their
pedagogical practice [9], and the need for student adaptation to digital environments [16].
For these reasons, this ability to adapt to virtuality generated attention to digital
self-efficacy [10] [17]. Digital self-efficacy is not a recent concept. It is the ability to use
technological resources such as hardware and software [10] of the computers [16—19].
It is related to the acceptance of virtual education, the desire to use technological
resources [13][17] and student performance. It is also associated with other educational
practices such as digital activism [20].

In today’s context, digital technology has become ubiquitous [9], occupying most
aspects of life and education [21]. For example, mobile learning with smart classrooms
[22], virtual camps [12] or digital political education [20]. This justifies why the rel-
evance of digital self-efficacy in students. Even in teachers who during the pandemic
managed virtual teaching; despite not having resources or technological knowledge
[16]. Digital self-efficacy influences the perception of the ease [13] [20] and accep-
tance of virtual education [23-29]. In addition, it is associated with factors such as age.
For example, it is claimed that younger people or “digital natives” are more digitally
self-efficient [30]; because they are part of a world in which technologies are always
present [9]. In addition, being from Generation Z influences self-efficacy [31]. More-
over, even women are said to be less digitally self-efficient [13], due to their lower
interest in using Information and Communication Technologies [32].
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1.3 Digital self-efficacy, digital anxiety and academic performance

As in the current context the use of technological resources is constant [9], the ability
to use them is essential [16—17]. Therefore, it is relevant to analyze the problem of
digital limitations focused not only as difficulty of access to ICTs, but also as cognitive
disability and negative behaviors towards the use of ICTs [33]. Thus, interest arises in
digital self-efficacy and its impact on the performance of university students [10]-[11]
[32-34], and on teaching performance [35], which will be reflected in the efficient use
of digital educational resources [36]. However, there are factors that generate fear of
ICT and harm digital self-efficacy [31]. For example, the level of knowledge of ICT
use in teaching [9]. On the other hand, the lack of digital resources [13]. This causes
digital anxiety, which is the concern and insecurity to perform any virtual activity or
to use new devices [33]. It is also called computational or computer anxiety [36]. This
anxiety intimidates people in front of computer equipment in everyday activities [38],
hindering the learning of technological skills and educational achievements [13].

Another factor is academic performance, which depends on digital self-efficacy [32]
to achieve good grades [10]-[11] [34] [39]. It has even been observed that students
with optimal levels of digital self-efficacy seek to perform more difficult technological
activities, achieving better academic results [40]. Because of this, digital self-efficacy
is essential in professional training, because it helps to use technology efficiently, moti-
vates learning and improves performance. In addition, it favors novel virtual teaching
strategies and mobile learning [21-22]. That is why, in academic contexts, the dis-
advantages of digital anxiety should be evaluated by reducing interest, proactivity
[41] and performance [13] [38]. Also, evaluate the benefits of digital self-efficacy by
increasing interest [40], research motivation [20], student performance [10]-[11] [40],
and reducing digital anxiety [36]. Demonstrating the relevance of these assessments in
university contexts.

1.4  Study objectives

In this context, in which ICT literacy is essential for success [32], we reflect on
new digital disabilities [33]; and on the issue of virtual education in the pandemic
[1]. These are difficulties in which students and teachers had to adapt quickly for
educational innovation [3—4]. Even without possessing technological knowledge and
resources [16]. Considering this problematic, it is relevant to study the influence of
digital self-efficacy [18] [20], digital anxiety [34], and student performance [10] [11]
[38] as a guarantee of academic success [13]. Therefore, according to what has been
analyzed, the present study has the following objectives: first, to evaluate the levels of
self-efficacy and digital anxiety; as well as the virtual educational performance of uni-
versity students in the city of Lima — Peru. Second, to analyze the influence of digital
self-efficacy and digital anxiety on the virtual educational performance of university
students. Thus, by analyzing these variables, the novelty of this study is that it diagno-
ses self-efficacy and digital anxiety in the Peruvian university context, of which there
are few reports. In addition, it contributes with the adaptation of two questionnaires to
the Peruvian context, as well as the construction and validation of the virtual perfor-
mance scale (See Figure 1 and Table 2).
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2 Methods

The research methodology is quantitative [42]. For the achievement of the first
objective, the study is summative evaluative [43]. Then, for the second objective, the
study is correlational because it evaluates the relationship between variables [44].

2.1  Participants

Participants were selected by non-probability convenience sampling [45]. Thus, a
sample of 116 university students was obtained, 105 females (90.5%) and 11 males
(9.5%) from the first to the tenth cycle of studies, aged between 17 and 50 years
(Mean Age = 26.78, SD = 7.02).

2.2 Instruments

Computer self-efficacy scale [33]. This questionnaire evaluates the levels of confi-
dence in using computer resources. It has 7 items. In this study the scale was adapted to
a 7-dimensional Likert scale (1 totally disagreeing to 7 totally agreeing). The validity of
the scale was analyzed by Exploratory Factor Analysis (EFA) and the Kaiser Meyer and
Olkin test (KMO). Optimal levels of reliability were achieved using Cronbach’s Alpha
coefficient statistic (see Table 1).

Digital anxiety scale [33]. This scale evaluates the levels of concern and intimida-
tion when using computer tools. The original version has 8§ items, but in the present
study we worked with a 7-item version because item 1 (“/ am anxious about having
to use the new system soon”) presented an item-total correlation of .05, which is too
low to be considered reliable [46]. It was also adapted to 7 response options (1 totally
disagreeing to 7 totally agreeing). Table 1 shows the validity analysis and the reliability
analysis with Cronbach’s Alpha coefficient; demonstrating optimal levels of validity
and reliability.

Virtual educational performance scale (own elaboration). This scale estimates
performance when studying in a digital environment. It is a unidimensional scale of 5
items and 7 response options (1 totally disagreeing to 7 totally agreeing). It was con-
structed and validated by expert judgment [47], surpassing the minimum of 3 items to
pass reliability levels [48]. Table 1 shows optimal levels of validity and reliability [49].
Since it is an instrument constructed for the present study, Figure 1 shows the analysis
of dimensions with Cattell’s Scree Plot, confirming the unidimensionality of the scale.
Table 2 then details the reliability analysis for each item.
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Table 1. Instruments validity and reliability

Validity Reliability
Optimal Values KMO Bartlett Test Cronbach Item-Total
=>.50 p<.05 >.60 or .70 =>.30
Computer Self-Efficacy .87 .000 .90 43-79
Digital Anxiety Scale .88 .000 .88 .50-.77
Virtual Educational Performance Scale 77 .000 78 .35-.69

Notes: The instruments were found to be valid by Exploratory Factorial Analysis (EFA) using the
Kaiser-Meyer-Olkin test (KMO) and the Bartlett’s Sphericity Test [49]. In addition, the Cronbach’s Alpha

coefficient evidences optimal levels of reliability [S0].

According to EFA, Cattell’s Scree Plot shows that the 5 items of the Virtual Educa-
tional Performance Scale are organized in a single dimension (See Figure 1).
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Fig. 1. An eigenvalue is seen showing that the scale is one-dimensional

Then, Table 2 shows the values of each item in the corrected total item correlation
[46] and Cronbach’s Alpha if the item is removed. These results show that the items

confirm the reliability of the scale.
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Table 2. Descriptive statistics

Total Element Cronbach’s Alpha

Items (Elements) Correlation if the Element is
Corrected Removed
1 My performance with educational digital tools 35 .81
is currently efficient to achieve my professional
learning.
2 I have managed to learn my subjects well because .59 73

I use the tools of the virtual classroom optimally.

3 I always know how to efficiently use educational .59 73
digital tools such as the classroom or the virtual
library.

4 My virtual performance is reflected in the successful .69 .69

use I give to educational digital tools.

5 Since I receive virtual education, I can perform .63 72
efficiently in class using technological tools.

Note: Optimum values of the corrected total correlation of elements are greater than or equal to .20 [46].

2.3  Ethical procedures

The application of the three scales was carried out after coordination with the
Research Director of the university. Then, we proceeded according to research ethics
criteria by showing an informed consent protocol, explaining that participation in the
study was voluntary and anonymous [51]. Then, to include 17-year-old participants
(considered minors in Peru), we proceeded in accordance with the Civil Code of Chil-
dren and Adolescents (No. 27337), which states that people over 16 years of age are
autonomous to decide their actions [52].

3 Results

3.1  Exploratory analyzes

Table 3 explains the analyses of the descriptive statistics that provide an overall
assessment by variable. In the digital self-efficacy variable, students “agree” that they
are able to use computer equipment efficiently. Regarding digital anxiety, students “nei-
ther agree nor disagree” in feeling fear and intimidation when using computer equip-
ment. Finally, for virtual educational performance, students express “agree” that they
perform efficiently.

Table 3. Descriptive statistics

Variables Minimum Maximum Mean SD

1 Digital Self-Efficacy 3 7 5.92 .85
2 Digital Anxiety 1 7 3.77 1.55
Virtual Educational Performance 3 7 5.82 .81

Note: SD represents the standard deviation.
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More specifically, the variables were analyzed by age. Thus, to identify students with
digital counseling needs, Figure 2 explored the digital self-efficacy variable. Thus, stu-
dents aged 26,27, 32,34 and 41 years old were located close to value 4 (“neither agree nor
disagree”); demonstrating doubts regarding their self-confidence to use computer equip-
ment; which is a reason for attention because this may represent educational difficulties.
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Fig. 2. Mean vertical lines of digital self-efficacy by age and by cycle of studies

Then, Figure 3 explored the levels of digital anxiety and identified particular cases
of students aged 19, 22, 27, 29, 32, 33, 35, 47 and 50 years old, close to value 6, who
indicate that they “agree” in feeling worried about using computer equipment and fear
of damaging it. This is another indicator to intervene at the educational level to avoid
difficulties in student performance.
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Fig. 3. Mean vertical lines of digital anxiety by age and by cycle of studies
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For the virtual educational performance variable, the mean was 5.82 showing that
students “agree” that they have an adequate level of performance using technological
tools such as the virtual classroom or library. Nevertheless, Figure 4 shows students
with ages 24, 26, 29, 34 and 41 next to value 4 who “neither agree nor disagree”; in
possessing a good virtual performance.
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Fig. 4. Mean vertical lines of virtual educational performance by age and by cycle of studies

3.2 Relation between variables

The analysis of relationships between variables was interpreted according to Cohen’s
criteria, who establishes mild relationships if they are .10 to .23, moderate from .24
to 36, and strong if they are greater than .37 [53]. Table 4 shows that digital self-efficacy
is positively, strongly and significantly related to virtual educational performance
(r=.59%**); that is, optimal levels of digital self-efficacy are associated with good vir-
tual educational performance; and low levels of self-efficacy would be linked to low
performance. Then, digital anxiety is positively, mildly and significantly related to the
study cycle (#=.21%). This relationship explains that digital anxiety is higher as students
advance to higher study cycles; on the contrary, digital anxiety is lower in the first
cycles.

Table 4. Relationship between variables

Variables 1 2 3 4
1 Digital Self-Efficacy (.90)
2 Digital Anxiety -.17 (.85)
3 Virtual Educational Performance 59k —-.06 (.78)
4 Cycle —-.06 21%* —-12
5 Age —-.04 -.03 -.01 25

Notes: *, ** *** shows significant relationships. *p < .05, **p < .01, ***p < .001(bilateral).
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4 Discussion

In the current context, it is essential to analyze technological inequalities analyzed
as digital capabilities or disabilities; as well as the acceptance or rejection of ICTs [33];
mainly observed in virtual education during the pandemic [1]. In addition, today soci-
ety faces the challenge of virtual education despite the lack of knowledge and techno-
logical resources of many people [16]. Lack with which students and teachers have had
to cope [3—4]. That is why, the relevance on the reflection of concepts such as digital
self-efficacy [13] [33], digital anxiety [13] [34] and virtual educational performance
[11] [32-34]. In this context, the first objective of this research was to evaluate the lev-
els of digital self-efficacy [ 18], digital anxiety [37] and virtual academic performance in
Peruvian university students. This objective responds to the needs of virtual education
[9], mainly during the pandemic, in which students faced difficulties in adapting to the
digital environment [16]; which somehow affected their performance. In this analysis,
it was identified that students feel self-efficient using digital tools. In addition, they
are insecure in suffering from digital anxiety; but they have an optimal level of virtual
educational performance. These findings are favorable because, according to several
studies, optimal levels of digital self-efficacy reduce digital anxiety and consequently
increase student performance [10] [11] [32-34]. For example, in a study with 6173
students in New Zealand, they identified that computational self-efficacy mediates the
learning of digital reading [32].

However, exploratory analyses show that some students between 26 and 41 years
of age have doubts about their digital self-efficacy. Generating reflection because,
self-efficacy theories claim that it develops with experience. In addition, although cases
of young students are found, they are few to identify a certain contradiction with the
theory of “digital natives” [30-31]. However, they can be identified to support them in
raising their self-efficacy. Of course, considering that self-efficacy is the belief about
achievements in a specific activity [54], in the digital environment, it is beneficial for
student [40] and teacher performance [35]. It also generates academic success [13]
and favors the implementation of new learning programs [21-22]. Regarding digital
anxiety, particular cases of students between 19 and 50 years old were identified, who
showed high levels of fear when using computer equipment and fear of damaging
it. Generating concern about the limitations caused by digital anxiety. For example,
demotivation, decreased initiative [41] and performance [38]. It would even reduce the
technological habitus [20]. These results invite to evaluate the evolution of the levels
of digital anxiety and self-efficacy in teachers and students. Considering that low dig-
ital anxiety favors student performance [13] [38] and facilitates teaching work [35].
Mainly, in contexts in which students and teachers present difficulties of disposition
and lack of technological knowledge [3—4] [13] [16].

Then, the exploratory analysis of virtual educational performance shows that stu-
dents perceive that they have an optimal educational performance thanks to the use of
computer resources. However, there are particular cases of five students between 24
and 41 years of age who doubted to have an adequate performance, evidencing difficul-
ties in the use of virtual educational tools such as the classroom or the virtual library.
In these cases, it is feasible to consider the possibility of making a better-individualized
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diagnosis because weak levels of digital self-efficacy [40] or high levels of digital
anxiety [38] could cause the weak performance. Also, consider that weak levels of
self-efficacy, virtual performance and high levels of digital anxiety are due to poor
access to ICTs [13]. This problem was also observed in teachers who showed little
development of their digital competencies [8]. It is necessary for educational insti-
tutions to organize events to familiarize teachers with technologies and thus provide
better teaching [9].

Finally, the study analyzed the relationship between self-efficacy, digital anxiety
and students’ virtual performance. Identifying, optimal levels of digital self-efficacy
are associated with good virtual performance; and (vice versa). Confirming studies
with 405 university students in Bosnia and Herzegovina in which it was identified
that digital self-efficacy predicts academic performance and the application of meta-
cognitive strategies [39]. These findings are consistent with research that achieved
similar results [10]-[11] [32]. In addition, it was identified that high levels of digital
self-efficacy are not associated with weak levels of digital anxiety. Being a result that
disagrees with the study conducted with 174 university students in Brazil in which they
identified that the feeling of computational self-efficacy reduces digital anxiety [33].
In addition, it was observed that digital anxiety is higher in the last cycles of studies.
This confirms that younger people [30] and Generation Z [31] are more familiar with
the use of ICTs [9] and consequently have less fear of damaging technological devices.
However, it generates concern because in the more advanced study cycles there is a
greater need to use ICTs. Therefore, knowing that digital anxiety is detrimental [41]; to
student performance [37]. It is urgent to implement educational strategies to reduce it
and optimize education [13] [32].

5 Conclusions and future works

The study concludes that digital self-efficacy is related to virtual academic perfor-
mance; and digital anxiety is positively related to the advancement of study cycles.
This showed that students with a better level of digital self-efficacy will have better
performance; and that the levels of digital anxiety rise in the last study cycles. There-
fore, it is important to promote a better use of ICTs in university students, so that they
can have a better performance and lower levels of digital anxiety. On the other hand,
although a relationship was found between age and digital anxiety. It is important that
the relationship between age and digital anxiety can be further investigated in future
work. This study has not been able to establish differences in terms of the gender of
the students since the sample had a greater number of females and therefore, an analy-
sis could not be performed based on this variable. However, the study has shown that
digital self-efficacy is important for students in general, as it is related to better perfor-
mance, which can be taken into account by teachers to improve teaching processes in
universities.
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