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Abstract: E-learning adoption strategies are rising alongside the growth and accessibility of e-learning
technologies that cater to the needs of'a diverse range of learners. Meanwhile, most e-learning models
and approaches try to find the optimal match between e-learning components and the determinants for
enhancing e-learning and learner performance. Learners' digital skills are important determinants for e-
learning success, which was not widely tested in prior research. Therefore, this paper aims to provide
further insight into digital skills and their impact on students’ performance in the e-learning system. A
comprehensive model was proposed incorporating digital skills dimensions (common digital skills,
educational digital skills, and advanced digital skills) as independent variables and students” academic
performance (academic effectiveness, academic efficiency, academic satisfaction) as dependent variables,
and data were collected from university students. After that, the study hypotheses and model were
tested using regression analysis. The results reveal that the respondents possess satisfying common and
educational digital skills, and less advanced digital skills. While their academic effectiveness and
efficiency meet expectations, and their academic satisfaction is moderate. In addition, the findings show
that the regression analysis supports the hypothesized relationships between independent and
dependent variables in the research model; where digital skills dimensions positively impact students’
academic performance. Specifically, the results indicate that achieving the highest student academic
performance requires a combination of digital skills application to be possessed by those students;
mainly common digital communicating and application skills, educational digital problem-solving skills,
digital safety skills, educational information and data processing skills, and some aspects of advanced
digital skills such as application applications development, augmented reality, and database management
systems. These results support the research model and show that this model provides good explanations
for the variance in the student's academic performance. In addition, this study recommends further
questions for more independent variables that may impact a student's academic performance dimensions.

Keywords: Academic Performance, Digital Skills Measures, Digital Skills, E-Learning.

1. Introduction

It's reported that [1, 2, 37 in today's rapidly evolving digital landscape; evolving global
workforce dynamics, rapid technological advancements, and rising remote and hybrid work models,
digital transformation becomes a necessity for businesses to remain competitive and relevant.
Digital skills provide tremendous economic value for businesses and workers worldwide, raising
GDP, revenue growth, innovation, wages, job security, and job satisfaction. Furthermore,
statistical market reports [1, 37 show that the global workplace digital transformation market was
valued at USD 19 billion in 2022, and USD 29.8 Billion in 2023, with an expected growth rate
(CAGR) of 12% during 2024-2032.

Meanwhile, it’s reported [4, 5, 6, 7 that there is a gap between the existing and needed digital
skills to respond to the challenges of the digitalized workplace in the future; where [8, 97 the lack
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of digital skills, knowledge, and expertise and experience are the major barriers which affect the
individual’s and firm’s performance. Thus, governments, businesses, and educational institutions
[10, 117] need to collaborate and make significant investments to address the digital skills crisis;
the gap between the necessary and available digital skills.

On the other side, the raised adoption of e-learning strategies, higher education sector growth,
increased lifelong learning participants, skills development, professional training, and the growth
and accessibility of e-learning technologies that meet the needs of a diverse range of learners.
These advancements support the e-learning market's tremendous growth; where the e-learning
market size is expected to grow from USD 899.3 billion in 2022 at 14% CAGR between 2023 and
2082 [12, 13, 147.

Meanwhile, researchers [15, 16, 17 show that evaluating the interaction between e-learning
dimensions that influence e-learning effectiveness has not been widely tested and developed, as well
as the learners’ criteria required for e-learning success evaluation is not well understood.
Moreover, Romi [187] shows that most e-learning models and approaches try to find the optimal
match among the e-learning components to enhance e-learning and learner performance. Romi
197 adds that most of these approaches seek instruments for measuring e-learning achievement.
Therefore, e-learning dimensions’ measures specifically learners’ performance- remain fuzzy and
elusive.

The main purpose of this research paper is to provide further insight into digital skills and their
impact on e-learning system students’ performance. To pursue this purpose; an investigation will
be conducted on prior research to find digital skills and students’ performance dimensions, a
research model will be proposed that incorporates the digital skills and their impact on students'
performance, and an investigation of university students will be conducted to collect the required
data for testing the research model.

2. Background and Literature Review
2.1. Students Performance Concept and Measurement

Performance refers to the result of doing some actions to satisty certain goals. Where, these
goals include improving the ability to manage the physical demands of a specified work [17, 19,
20,217]. Hence, a students’ performance refers to the outcomes of a students” activities in knowledge
acquisition, skills development, and competencies gained through the educational process. The
outcomes can be determined by academic achievement, skills development, learning progress,
engagement and participation, behavioral aspects, and social and emotional learning [227].

It's highlighted that using an e-learning system enables students to acquire and transfer
knowledge, enhance communication among learners, conduct open discussions, get an equal
standing, around-the-clock response with no restrictions, updated content, and group collaborative
learning [17, 18, 23, 247].

Al-Rahmi and Othman [257 used a set of items to measure students’ academic performance;
These items include academic facilitating activities, coordinating with peers, coordinating with
teachers, arranging group discussions with classmates, building a student-lecturer relationship, and
interacting with classmates and lecturers. Meanwhile, Dziuban et al [267] measure students’
performance in online learning using engagement, opportunities to reflect on what has been
learned, understanding course requirements, understanding course material, collaborating with
other students, accessing and using information, more likely to ask questions, more likely to get a
degree, managing learning better, motivation to success, time management skills, accurate
assessment of academic progress, monitoring academic progress, and quicker response time.

Romi [17, 197 reported that prior research [20, 24, 27, 287 indicate learner performance can be
measured using a set of items. Mainly, error reduction, quality improvement, reduced time required
to complete the task, students' satisfaction, acceptance, freedom, adherence, attendance, enhanced
communication, conducting open discussions, equal standing, around-clock responses, motivation,
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involvement, easier content, faster modification to content, and collaborative learning. Romi [187]
adds that the ISO 9241 standard determines interaction goals with effectiveness, efficiency, and
satisfaction; where effectiveness refers to the accuracy and completeness with which specified users
can achieve specified goals in particular environments, efficiency refers to achieving goals with
minimal resources, satisfaction is referred to the acceptance and comfort by users of the system.
Furthermore, Abou Naaj et al [297] reported from the literature [30, 31, 32, 33, 34, 35, 367 the
attributes of students’ performance; which are course grades, grade point average, semester or final
results of a student, as well as knowledge score and the graduate or dropout status of a student.

Therefore, measuring student performance can be aggregated from the literature as achieving
student interaction goals to complete academic activities, mainly effectiveness, efficiency, and
satisfaction; where effectiveness refers to the accuracy and completeness of the activities in an
online course, efficiency refers to achieving academic activities with minimal resources, students’
satisfaction refers to the comfort and acceptance of online learning.

2.2. Digital Shills Concept and Measurement

In their review, Ozsoy et al [37] highlight digital skills as the technical and cognitive ability to
find the required information effectively and efficiently from web sources. Meanwhile, Isoda et al
(887 reported from the literature [39, 407 that digital competencies are universal and must be
acquired by citizens which incorporates the safe, critical, and creative use of ICTs to perform work,
employment, learning, leisure, and participation in society. FFurthermore, Alonso-Garcia et al [30]
reported from prior research that digital skills can be referred to as the level of information and
communication technology (ICT) knowledge and skills possessed by an individual; including
informational, technological, multimedia, and communication knowledge and skills.

Romi [77 reported from the literature [6, 11, 41, 427 that digital skills refer to the required
knowledge and skills for individuals to use effectively ICTs for personal and professional life
objectives; those skills are dynamic, and include digital information processing, communication,
critical thinking, working on shared documents online, problem-solving, transferring knowledge to
new working conditions, and using software and operating digital devices.

Furthermore, Romi [77] proposed a measurement tool for digital skills which was aggregated
from prior research [6, 9, 11,41, 42, 43, 44, 45; 46 ]. This tool will be adapted to educational digital
skills to measure the university students’ digital skills. The tool incorporates three dimensions;
common digital skills, educational digital skills, and advanced/specialized digital skills. Common
digital skills are Referred to as the digital skills everyone can possess regardless of specialization,
which are required for handling day-to-day life tasks; this dimension can be measured using 30
items proposed for this purpose. Educational digital skills are referred to as digital skills for
handling educational tasks and events; this dimension can be measured using 19 items besides the
common digital skills. Advanced/specialized digital skills are skills processed by computing/
information specialists; this dimension can be measured using 17 items proposed for this purpose,
besides the common digital skills and the educational digital skills.

3. Theoretical Framework
8.1. Hypothesis Development

This study will use the predefined constructs of digital skills developed by Romi [77] as
independent variables: common digital skills, educational digital skills, and advanced/specialized
digital skills. As well as, the students’ academic performance as a dependent variable related to
completing academic activities; effectiveness, efficiency, and satisfaction.

Researchers [47, 487 discussed the relationship between digital skills and students’
performance and provided a general description of this relationship. Bergdahl and Fors [477] find
that engagement in technology-enhanced learning is related to students’ level of digital skills,
where; students with high levels of digital skills engage more in technology-enhanced learning
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than students with low levels. Furthermore, Ibrahim and Aldawsari [487] found that digital
capabilities positively affect nursing students’ academic performance; thus, educational institutions
must equip students with suitable technological infrastructures and digital resources to connect
their learning with digital learning environments, resulting in good digital education, as well as,
developing a strategy to improve students’ digital capabilities and self-efficacy.

These results imply that; there is a relationship between digital skills and students’
performance; accordingly, the general hypothesis is proposed.

General Hypothesis: digital skills positively impact students’ academic performance.

Researchers [49, 50, 51, 52,587 provide further details and discussion on the relationship
between digital skills components and students’ performance. Ben Youssef et al [497 find that;
there is a positive and significant effect on student performance at higher levels of digital skills;
where, the marginal effects indicate that if advanced information and communication technology
skills increase, the probability of student achievement will increase. Chaw and Tang [507] find that;
problem-solving is relatively more important than communication and collaboration, digital
content creation, information and data literacy, and safety for improving student learning
performance. Furthermore, respondents reported above-average learning performance levels in
information and data literacy, meanwhile, they consider communication and collaboration, digital
content creation, and safety below-average importance for their learning performance.

Furthermore, Kure et al [517 analyze the basic and advanced digital skills across four digital
subskills; search and process, produce, communicate, and digital responsibility; The main findings
show that students demonstrated basic digital skills for searching and process, producing, and
communicating, conversely, students seldom used advanced digital skills when they did, these
involved three subskills: search, process, produce, and digital responsibility. Patrobas et al [527
find that; students’ digital skills such as basic computer, internet, technical, and collaborative skills
influence the teaching and learning process, in addition, the digital infrastructure, availability of the
internet, professional development, electricity, technical support, readiness, awareness,
overcrowded classrooms, and socio-economic conditions are factors central to the effective use of
digital skills.

Moreover, Itu and Amer [5387 find that the integration of digital skills into holistic education
enriches the learning process by adding critical and interactive dimensions; where students can
acquire technical knowledge and digital intelligence that includes an understanding of
cybersecurity, ethics in the use of technology, and critical thinking in searching for information, in
addition, digital skills help students adapt to the changing professional environment and enhance
their active participation in a knowledge-based society.

This discussion implies that digital skills and student performance can be subdivided into
further components; as used by Romi [77]. Thus, testing the general hypothesis requires
subdividing the main variables into further constructs, and re-formulating the general hypothesis
into three main hypotheses mainly; H1, H2, and H3.

H.: Common digital skills affect students’ academic performance.
H.: Educational digital skills affect students’ academic performance.
Hi: Advanced/ Specialized digital skills affect students’ academic performance.
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Figure 1.
The research model.

3.2. Research Model

The research model (Figure 1) incorporates digital skills constructs as independent variables and
students’ academic performance constructs as dependent variables. The model reflects the general
hypothesis and suggests that digital skills affect students’ academic performance. The model includes
four constructs; three constructs of digital skills; common digital skills, educational digital skills, and
advanced educational skills, in addition to the students’ academic performance which includes three
constructs; academic effectiveness, efficiency, and satisfaction.

4. Research Methodology and Methods
4.1. Data Collection

The main purpose of this research is to find out the impact of digital skills on students’
academic performance who uses e-learning systems. For this purpose, data is collected from a
sample of university students using an online questionnaire proposed for this purpose.

4.2. Sampling

The study population consists of international university students; where a lot of online
questionnaires were distributed among those students via e-mails, websites, messengers, and so
forth. 176 usable questionnaires were returned and used in data analysis.

4.8. Characteristics of Survey Respondents

Table 1 shows that; there is a logical distribution of respondent students from international
universities. Where 34.1% are males, 65.9% are females. In addition, students’ degrees were 9.6%
are PhD students, 10.8 % are master's students, 70.5 are bachelor's degree students, and 9.1% are
diploma degree students. Moreover; the students’ degrees are distributed among all academic
levels.

The majority of respondents (56.8%) show that their curricula enhance digital skills. In
addition, 92.6% of the respondents access the internet daily. Meanwhile, the respondents’ e-
learning experiences were excellent (33.5%), good (46.6%), and reasonable (14.2%).

These results imply that the respondents possess sufficient digital skills and e-learning
experiences; hence, the respondents’ characteristics are suitable for testing the research hypotheses
and model.
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Table 1.
Respondents’ characteristics.
Demographic Values Frequency | Percentage
Gender Male 60 84.1
Female 116 65.9
Specialization Information system-related 67 88.1
Other majors 109 61.9
Degree PhD 17 9.6
Master 19 10.8
Bachelor 124 70.5
Diploma 16 9.1
Students” academic Ist Year 25 14.2
level 2nd Year 49 27.8
grd Year 38 21.6
4t Year 41 23.3
5th Year 23 13.1
Curricula-digital skills | None 34 19.3
courses Don’t know 42 23.9
1-3 courses 75 42.6
> 3 courses 25 14.2
Internet access Daily 163 92.6
Weekly 7 4.0
Monthly 4 3.4
E-learning experience | Excellent 59 33.5
Good 82 46.6
Reasonable 25 14.2
Weak 8 4.6
Novice 2 1.1

4.4. Constructs Measurement

The research model incorporates digital skills constructs (common, educational, and advanced
digital skills) as independent variables and student performance constructs (academic effectiveness,
efficiency, and satisfaction) as dependent variables. These variables were measured using an online
questionnaire which is adapted from the literature for this reason; where the responses were ranged
using a Likert five-point scale using suitable ranges for each variable (construct).

4.5. Reliability and Validity of Constructs Measurement

A questionnaire was used to collect respondents’ data, which is designed to measure the digital
skills and students’ academic performance. To ensure the reliability of the constructs’ measurement
tools; a reliability analysis was conducted on the collected data. The used criteria for determining
the adequacy, and the reliability coefficient obtained for each construct is the one given by
Cristman and Van Aelst [547; this criterion considers alpha reliability of 0.6 or more to be an
adequate reliability coefficient. In addition, factor analysis was conducted on the collected data to
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ensure the validity of the constructs’ measurement tools; where, a loading factor greater than 0.5 or
greater is considered as very significant [55 .

Table 2 shows the internal consistency reliability and the factor analysis for the construct’s
measurement tools. The results show that the constructs’ items are significantly correlated with
the total items, and alpha reliability will not improve if any of the items are deleted. In addition, the
results show that all constructs’ items fall under one dimension for each construct, with a loading
that exceeds 0.6. Therefore, the measures were able to demonstrate a level of construct validity.

Table 2.
Experimental scales for the used measures.

# of Alpha reliability Minimum Components
Constructs . . . .

items estimate items loading | extracted
Common digital skills 30 0.984 0.715 1
Educational digital skills 19 0.978 0.815 1
Advanced digital skill 17 0.956 0.674 1
Studgnts academic 11 0.945 0.665 ’
effectiveness
Students” academic efficiency 6 0.904 0.699 1
Students’ academic 13 0.938 0.693 1
satisfaction

5. Analysis and Results
5.1. Descriptive Statistics

Table 3 shows the descriptive statistics for digital skills and students’ academic performance
constructs; using mean and standard deviation.

The results show that the respondents possess a satistying common digital skill with a mean of
3.3943; where they score the highest mean (8.67) for communicating activities, followed by
problem-solving activities (8.4), transacting activities (3.29), and being safe and legal online (3.26).
These results imply that the respondents can perform the general digital skills activities on their
own with confidence.

Furthermore, the response for the educational digital skills mean is (3.15); whereas
communicating skills mean is (8.23), transacting (3.11), Problem-solving (3.23), information and
data processing (2.74), and being safe and legal online (3.26). Those close means indicate that the
respondents possess a satistying digital educational skill to perform educational activities with
confidence.

On the other hand, the respondents have a less advanced digital skill with a mean of (2.05);
where, the results show that the respondents possess satistying advanced digital skills in some
aspects, mainly (web development, database management and programming, data analytics,
operating systems, artificial intelligence, cloud-based tools, and internet of things). This result
implies that the respondents — especially the specialized ones — possess some aspects of advanced
digital skills.

Concerning the students’ academic performance, the results show that the students’ academic
effectiveness with a mean of (2.71), and efficiency with a mean of (2.74) meet expectations,
meanwhile, students’ academic satisfaction with a mean of (2.48); which means that they are
satisfied from the online learning.
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Table 3.
Descriptive statistics.
- . Std.
Constructs Minimum | Maximum | Mean o
deviation
Common Communicating 1 5 3.67 1.173
digital skills | Transacting 1 5 3.29 1.212
Problem solving 1 5 3.40 1.141
Being safe and legal online 1 5 3.26 1.153
Overall 1 5 3.39 0.94072
Educational | Communicating 1 5 3.23 1.131
digital skills | Transacting 1 5 3.11 1.252
Problem solving 1 5 3.28 1.204
Information and data processing 1 5 2.74 1.252
Being safe and legal online 1 5 3.26 1.153
Overall 3.15 0.96273
Advanced Advanced digital skills 1 5 2.05 1.059
digital skills
Students’ Eftectiveness 1 5 2.71 1.118
academic Efficiency 1 5 2.74 1.080
performance | Satisfaction 1 5 2.48 1.051

5.2. Hypothesis  Testing

This study aims to find the impact of digital skills on e-learning system students’ performance.
Therefore, a set of hypotheses and a research model were proposed. The model incorporates three
digital skills constructs (common, educational, and advanced digital skills), and three students’
academic performance constructs (effectiveness, efficiency, and satisfaction).

5.8. The Impact of Common Digital Skills on Students’ Academic Performance

Hypothesis H1 suggests that common digital skills impact students’ academic performance.
Meanwhile, common digital skills are composed of four major constructs (digital communication,
digital transaction, digital problem-solving, and being safe and legal online skills). In addition,
students’ academic performance can be tested using three major constructs (effectiveness,
efficiency, and satisfaction). Therefore, testing hypothesis H1 can be done through testing all its
components.

The results of the regression analysis Table 4 show that common digital skills construct
positively impact students’ academic effectiveness. Where digital communication skills and digital
transacting skills positively impact students’ academic effectiveness; this result is statistically
significant (P < 0.05), meanwhile the results are not significant (P > 0.05) for problem-solving, and
being safe online.

The same results show that common digital skills construct positively impact students’
academic efficiency. Where the impact of communication skills is significant (P < 0.05), meanwhile
the results are not significant (P > 0.05) for transacting skills, problem-solving, and being safe
online.

Furthermore, the results of regression analysis show that common digital skills construct
positively impacts students’ academic satisfaction. Where, the impact of digital communication
skills, and digital transacting skills are significant (P < 0.05), meanwhile the results are not
significant (P > 0.05) for digital problem-solving, and being safe online.

Therefore, hypothesis H1 is partially accepted; where, common digital skills - specifically,
digital communication skills and digital transacting are significant (P<0.05) - positively impact
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students’” academic performance.

5.4. The Impact of Educational Digital Skills on Students” Academic Performance

Hypothesis H2 suggests that educational digital skills impact students’ academic performance.
Meanwhile, educational digital skills can be tested using five major constructs (digital
communication skills, digital transaction skills, digital problem-solving skills, information and data
processing, and being safe and legal online). In addition, students’ academic performance can be
tested using three major constructs (effectiveness, efficiency, and satisfaction). Therefore, testing
hypothesis H2 can be done through testing all its components.

Table 4.
Regression analysis for common digital skills impact on students” academic performance.
Independent Unstandardized Standardized
variables/ General R R coefficients coefficient ¢ Si
digital skill square B | Std. error Beta '8

Dependent variable: Students” academic effectiveness
(Constant) 2.613 0.270 9.666 0.000
Communication 0.218 0.047 0.385 0.149 0.435 2.577 | 0.011
Transacting 0.218 0.047 0.351 0.171 0.412 2.057 | 0.041
Problem Solving 0.218 0.047 0.024 0.205 0.026 0.115 | 0.908
Being safe and legal | 0.218 0.047 0.025 0.148 0.028 0.172 | 0.864
online
Dependent variable: Students” academic efficiency
(Constant) 0.188 0.085 2.434 0.261 9.318 0.000
Communication 0.188 0.035 0.327 0.149 0.379 2.202 | 0.029
Transacting 0.188 0.085 0.329 0.178 0.386 1.842 0.067
Problem solving 0.188 0.085 0.031 0.217 0.034 0.145 | 0.885
Being safe and legal | 0.188 0.085 0.028 0.151 0.031 0.187 | 0.852
online
Dependent Variable: Students” Academic satisfaction
(Constant) 0.233 0.055 2.315 0.225 10.294 [ 0.000
Communication 0.877 0.127 0.498 2.963 | 0.003
Transacting 0.292 0.146 0.393 2.000 0.047
Problem Solving 0.030 0.178 0.038 0.171 | 0.864
Being safe and legal 0.054 0.128 0.068 0420 | 0.675
online

The results of the regression analysis Table 5 show that educational digital skills construct
positively impact students’ academic eftectiveness. Meanwhile, the results are not significant (P >
0.05) for all constructs. The same results show that educational digital skills construct positively
impact students’ academic efficiency. Where, the impact of digital problem-solving skills, and being
safe and legal online skills are significant (P < 0.05), meanwhile the results are not significant (P >
0.05) for transacting skills, problem-solving skills, and Information processing skills.

Furthermore, the results of regression analysis show that educational digital skills construct
positively impacts students’ academic satisfaction. Where the impact of Information and data
processing skills is significant (P < 0.05), meanwhile the results are not significant (P > 0.05) for
digital communication skills, digital transacting skills, digital problem-solving skills, and being safe
and legal online skills.

Therefore, hypothesis H2 is partially accepted; where, educational digital skills - specifically,
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digital problem-solving skills, safe and legal online skills, and information and data processing
skills are significant (P<0.05) and positively impact students’ academic performance.

Table 5.
Regression analysis for educational digital skills impact on students’ academic performance.
Independent Unstandardized | Standardized
variables/ R R coefficients coefficient t Sig.
Educational square Std.
. . . 1 B Beta
digital skill error
Dependent variable: Students’ academic effectiveness
(Constant) 2.863 0.246 11.626 | 0.000
Communication 0.018 0.128 0.021 0.138 | 0.890
Transacting 0.138 0.101 0.187 1.368 | 0.173
Problem Solvmg 0176 | 0031 0.203 0.185 0.251 1.502 0.135
Information and
. 0.097 0.100 0.129 0.969 0.884
data processing
Being safe and 0018 | 0.128 0.021 0.138 | 0.890
legal online
Dependent variable: Students” academic efficiency
(Constant) 2.651 0.239 11.113 | 0.000
Communication 0.010 0.128 0.012 0.079 | 0.987
Transacting 0.116 0.099 0.155 1.168 | 0.245
P 1 312 .1 . 2.301 .02
I l“f(‘)blemt.solv1n§r 0942 | 0059 0.3 0.136 0.383 30 0.023
frormation an 0.132 | 0.100 0.178 1.327 | 0.186
data processing
Being safe and 0.331 0.154 0.365 2.153 | 0.038
legal online
Dependent variable: Students” academic satisfaction
(Constant) 2.543 0.209 12.170 | 0.000
Communication 0.014 0.110 0.018 0.125 0.901
Transacting 0.105 0.085 0.163 1.229 | 0.221
Problem solving 0.191 0.036 0.077 0.114 0.109 0.674 | 0.501
Inf i
nformation and 0.176 | 0.086 0.261 2.042 | 0.043
data processing
Being safe and
0.113 0.133 0.148 0.844 0.400

legal online

5.5. The Impact of Advanced Digital Skills on Students” Academic Performance

Hypothesis H3 suggests that Advanced digital skills positively impact students’ academic
performance. Meanwhile, advanced digital skills include specialized courses (e.g. web development,
database management, and so forth). In addition, students’ academic performance can be tested
using three major constructs (effectiveness, efficiency, and satisfaction). Therefore, testing

hypothesis H3 can be done through testing all its components.

The results of regression analysis Table 6 show that advanced digital skills positively impact
students” academic effectiveness, and efficiency; this result is significant (P < 0.05).
Furthermore, the results show that advanced digital skills positively impact students’ academic
satisfaction; but this result is not significant (P < 0.05). Therefore, hypothesis H3 is partially
accepted; where, advanced digital skills positively impact students’ academic performance,
specifically academic effectiveness, and efficiency.
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Table 6.
Regression analysis for advanced digital skills impact on students’ academic performance.
Dependent Unstandardized | Standardized
variables/ R R coefficients coefficient t Sig.
Advanced digital square Std.

. &l 1 B Beta
skills error
Dependent variable: Students’ academic performance
Academic 0.168 | 0028 | 0.184 | 0.084 0.168 2.192 | 0.030
effectiveness
Academic efficiency | 0.163 | 0.027 0.182 0.084 0.163 2.159 | 0.032
Academic 0.050 | 0002 | 0047 | 0072 0.050 0.649 | 0.517
satisfaction

6. Discussion

This study aims to find how digital skills impact student performance in e-learning systems. To
peruse that; a research model was proposed, and the required data were collected from a sample of
international university students. The results show that the respondents possess satisfying
common and educational digital skills, meanwhile, they — especially the specialized students — have
advanced digital skills in related fields. Furthermore, the majority of respondents are experienced
in using e-learning systems.

The research model was developed to investigate the possible impact of digital skills on
students’ academic performance. The data analysis supports the hypothesized relationships
between the research model's independent and dependent variables. This implies that digital skills
positively impact students’ academic performance. This result is consistent with Patrobas et al
527 and Itu and Amer [537].

Furthermore, the results show that the level of digital skills possessed by respondents
positively impacts students’ academic performance; the higher the digital skills the better the
academic performance. This result is consistent with Bergdahl and Fors [477] and Ben Youssef et al
[497]. Moreover, the results show that the impact of common, educational, and advanced digital
skills varies across the students’ academic performance constructs. This result is consistent with
Rure et al [517] concerning the impact of common and educational skills, but it is inconsistent
concerning the impact of advanced digital skills.

While the impact of the detailed digital skills constructs on students’ academic performance
was not previously investigated by researchers, the current study provides further insight into all
dimensions of digital skills (common, educational, and advanced) and students' academic
performance dimensions (effectiveness, Efficiency, and satisfaction).

The results of hypotheses testing (Table 7) show that some aspects of digital skills have a
significant positive impact on students’ academic performance; therefore, those aspects will be
accepted as important factors that impact students’ academic performance; common communication
skills, common digital transacting skills, educational digital problem-solving, educational online
safety skills, educational digital information processing skills, and advanced digital skills.
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Table 7.

Summary of testing results for the model hypotheses.

Research model hypotheses | Sig. | Result | R square
H1: Common digital skills impact students’ academic performance.

Digital communication skills impact students” academic 0.011 | Accepted 0.047
Digital communication skills impact students’ academic 0.029 | Accepted 0.035
Digital communication skills impact students’ academic 0.0038 | Accepted 0.055
Digital transacting skills impact students’” academic 0.041 | Accepted 0.047
Digital transacting skills impact students” academic 0.067 | Rejected 0.085
Digital transacting skills impact students’ academic 0.047 | Accepted 0.055

Digital problem-solving skills impact students” academic 0.908 | Rejected 0.047

Digital problem-solving skills impact students” academic 0.885 | Rejected 0.085

Digital problem-solving skills impact students’ academic 0.864 | Rejected 0.055

Digital online safety skills impact students’ academic 0.864 | Rejected 0.047
Digital online safety skills impact students’” academic 0.852 | Rejected 0.085
Digital online safety skills impact students’” academic 0.675 | Rejected 0.055
H2: Educational digital skills impact students” academic performance.

Digital communication skills impact students” academic 0.890 | Rejected 0.031
Digital communication skills impact students” academic 0.937 | Rejected 0.059
Digital communication skills impact students” academic 0.901 | Rejected 0.036
Digital transacting skills impact students’ academic 0.173 | Rejected 0.031
Digital transacting skills impact students’ academic 0.245 | Rejected 0.059
Digital transacting skills impact students” academic 0.221 | Rejected 0.036

Digital problem-solving skills impact students” academic 0.185 | Rejected 0.031

Digital problem-solving skills impact students” academic 0.023 | Accepted 0.059

Digital problem-solving skills impact students” academic 0.501 | Rejected 0.036

Digital information processing skills impact students’ 0.334 | Rejected 0.031
D Digital information processing skills impact students’ 0.186 | Rejected 0.059
Digital information processing skills impact students’ 0.048 | Accepted 0.036
Digital online safety skills impact students’ academic 0.890 | Rejected 0.031
Digital online safety skills impact students” academic 0.083 | Accepted 0.059
Digital online safety skills impact students” academic 0.400 | Rejected 0.036
H3: Advanced digital skills impact students” academic performance.

Advanced digital skills impact students” academic 0.030 | Accepted 0.028
Advanced digital skills impact students’ academic efficiency. | 0.032 | Accepted 0.027
Advanced digital skills impact students’ academic 0.517 | Rejected 0.002

These results can be added to the research model to produce the digital skills impact on
students’ academic performance model (Figure 2). The model shows that a students’ academic
effectiveness is determined by common digital communication skills, digital transacting skills, and
advanced digital skills; those determinants explain respectively 4.7%, 4.7%, and 2.8% of the
variance in students’ academic effectiveness.

The model shows that a students’ academic efficiency is determined by common digital
communication skills, educational digital problem-solving skills, educational online safety skills,
and advanced digital skills; those determinants explain respectively 38.5%, 5.9%, 5.9%, and 2.8% of
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the variance in students’ academic efficiency.

Moreover, the model shows that the students’ academic satisfaction is determined by common
digital communication skills, digital transacting skills, and educational information processing
skills, those determinants explain respectively 5.5%, 4.7%, and 3.6% of the variance in students’
academic satisfaction.

The model (Figure 2) implies that the highest students’ academic performance can be achieved
by possessing skills in the following areas:

e Common digital communicating skills: refers to the required digital skills for conducting online
communication. Those skills include communicating with others digitally using email or other
messaging applications (e.g. WhatsApp or Messenger), sharing documents with others by
attaching them to an email, setting up an email account, communicating with others using video
tools (e.g. Zoom. Meet....), using word processing applications to create documents (e.g.a CV or a
letter), and posting content on social media platforms (e.g. Facebook, Instagram or Snapchat).

e Common digital transacting skills: refer to digital skills required to perform interactions with
online applications. Those skills include setting up an account online that enables students to
enroll in an online class (Google Classroom, zoom, etc.), using credit/debit cards or other forms of
online payment to buy services online, accessing and using public services online, including filling
in forms (e.g. course registration, booking appointments, student reports...), uploading documents
and photographs when this is required to complete an online course, and managing transactions
online securely, via websites or Apps.

Communication

Common Digital | _
Skills |

Transacting

Advanceddigital skills

I RP=4.7%, 2: R? =3.5%, 3: R = 5.5%, 4: R? = 4.7%, 5: R 5

6: R7= 5.9%, 7: R? = 5.0%, 8: R*= 3.6%, 9: R? = 2.8%, 10: R*= 2.7%
Figure 2.

The digital skills impact on students’ academic performance model.

Educational problem-solving skills: refer to digital skills required to solve educational problems
(e.g. cases, assignments, etc.). Those skills include using the Internet to find information that helps in
solving problems, cases, and home works, using different digital tools to improve performance i.e.
saving time or more efficient performance, and using appropriate software to manipulate different tasks
(e.g. Spreadsheets, MS Project, special online software...).

Being safe and legal online: the required digital skills for safety and legal actions online. Those skills
include responding to requests for authentication (e.g. reactivating an account when I've forgotten my
password), recognizing and avoiding suspicious links in email, websites, social media messages, knowing
that clicking on these links is a risk, carefulness with what is being shared online, keeping the
information which is used to access online accounts secure by using different and secure passwords for
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websites and accounts, making sure not to share or use the other’s data or intellectual property without
their consent, assessing the risks and threats involved in carrying out activities online and act
accordingly, identitying secure websites by looking for the padlock and ‘https’in the address bar, setting
privacy settings on social media and other accounts, updating computer security systems when
necessary to prevent viruses and other risks.

* Digital information and data processing: refers to the required digital skills for handling online
content. Those skills include accessing, synchronizing, and sharing information across different
devices (e.g. managing a calendar or appointment system via phone or desktop), developing digital
content, and integrating and re-elaborating digital content.

e Advanced digital skills: refer to the required digital skills for handling applications and advanced
online aspects; mainly, basics of applications development, augmented reality, and database
management systems.

7. Conclusion and Recommendations

This research paper aims to determine the impact of digital skills on students’ academic
performance in e-learning systems. A comprehensive model was developed; which incorporates the
dimensions of students” academic performance as dependent variables, and digital skills dimensions
as independent variables. Data were collected from university students to examine the developed
model.

The results show that the respondents possess satistying common and educational digital skills.
Meanwhile, they have less advanced digital skills. On the other hand, the respondents’ academic
effectiveness and efficiency meet expectations, meanwhile, their satisfaction is moderate.
Furthermore, the findings show that the regression analysis supports the hypothesized
relationships between independent and dependent variables in the research model; where digital
skills dimensions positively impact students’ academic performance dimensions.

The research provides further insight into the impact of digital skills dimensions on students’
academic performance; it integrates the results with prior research and provides a suggested model
(Figure 2) that explains the variance of students ‘academic performance dimensions depending on
digital skills.

The model variance explanations were; common digital communication skills, digital
transacting skills, and advanced digital skills respectively 4.7%, 4.7%, and 2.8% of the variance in
students’ academic effectiveness. As well as, common digital communication skills, educational
digital problem-solving skills, educational online safety skills, and advanced digital skills explain
respectively 8.5%, 5.9%, 5.9%, and 2.8% of the variance in students’ academic efficiency. Moreover,
common digital communication skills, digital transacting skills, and educational information
processing skills explain respectively 5.5%, 4.7%, and 3.6% of the variance in students’ academic
satisfaction.

The results indicate that achieving the highest student academic performance requires a
combination of digital skills dimensions to be possessed by those students; mainly common digital
communicating and transacting skills, educational digital problem-solving skills, digital safety
skills, educational information and data processing skills, and some aspects of advanced digital
skills such as basics of applications development, augmented reality, and database management
systems.

While the digital skills dimensions explain the variance in students' academic performance, it is
recommended to further quest for more independent variables that may impact the student's
academic performance dimensions.
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