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We have recently been witnessing a significant shift from fully classroom-
based learning to blended learning. As a result, the purpose of this study is
to validate the differences in digital skill levels among different groups of
students (faculty and higher vocational) in Slovenia. The methods used
included statistical analysis for mean differences (T-test, one-way ANOVA
test), linear regression for hypothesis testing, and Chi-square for possible
bias testing on a total of 223 data points. The results are based on a
guestionnaire that includes the following constructs: 1.) student
engagement; 2.) efficient use of the e-learning platform; 3.) perception and
attitude towards e-learning; 4.) digital readiness; 5.) skill development; and
6.) digital infrastructure. They indicate that digital skills differ depending on
work experience, self-awareness, the study programme, and form, as well
as the formal educational level attained after graduation. The study supports
the idea that different groups of students differ in their digital skills and digital
readiness, which proves to be relevant for their study engagement.
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INTRODUCTION

The emergence of the Covid-19 pandemic brought about a number of
socioeconomic challenges. Many countries implemented measures to
reduce live interaction with people in order to manage this uncertain
situation. This resulted in the closure of educational institutions as well as a
significant shift away from traditional classroom-based teaching and learning
towards an online approach. While higher education institutions have moved
online and transformed their teaching and learning methods, it is unclear
whether this shift will result in positive learning outcomes (Ratten, 2020).

While numerous studies have been published on the pandemic, only a
few have addressed the outcomes of e-learning and e-teaching. However,
the literature presents a number of learning and teaching challenges that
teachers and students face. These difficulties include the inability to access
or use e-learning and e-teaching tools; difficulties adjusting, particularly for
students living in rural areas and from low-income families; as well as stress,
depression, and anxiety (Mseleku, 2020). As a result, it is clear that Covid-
19 has caused significant disruption in the educational system. However, the
extent of its effects remains unknown (Bryson and Andres, 2020).
Furthermore, there has been little research on the potential positive
outcomes of these activities.

The study is based on the fact that digital skills are nowadays required for
efficient learning. By examining whether digital skills can improve study
engagement and have an impact on student achievement, it addresses the
research gap that the relevant literature previously identified (Wild and
Schulze Heuling, 2020). Therefore, the study addresses the differences in
the levels of digital competence among different groups of students and their
effect on students' engagement. These questions should be tested in various
contexts. In particular, this study addresses research gaps, including on
students who are employed and are more aware of their digital gap and
develop their digital skills more regularly and at a faster pace. The study
shows that relevant job experiences substantially contribute to the advanced
digital competences that are required in an e-learning environment, while
personal use of digital resources by digital natives is less relevant for
learning efficiency. Moreover, we explain the characteristics of the group of
students who feel more competent to master advanced digital tools.

This paper's outline is as follows: We begin with a literature review to
generate hypotheses before continuing with a presentation of the sampling,
methodology, and essential demographics. The research findings, which
also include the provision of results and statistical calculations, follow
demographics. We conclude the paper with a discussion and interpretation
of the research findings, as well as some suggestions for future research.

LITERATURE REVIEW AND HYPOTHESES

We divide the literature review into four parts. The first part delves into the
most recent innovative trends in educational technology and educational
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models, including blended learning. The second part discusses the potential
interdependence of learning achievement, engagement, and e-learning.
Thirdly, study engagement and e-learning are discussed as two related
items. In the fourth and final section of the literature review, we discuss the
relationship between digital readiness and students' academic achievement
and conclude with the three hypotheses.

Innovative educational technology and contemporary educational
models

Higher education institutions have been steadily working to implement
cutting-edge technologies that provide new methods of delivering and
creating learning in recent years (Singh, 2021; Huda, 2022; Lockee, 2021;
Deng and Tavares, 2013; Jones, 2012; Orton-Johnson, 2009). In addition to
supporting communication between teachers and students, fostering student
learning communities, managing student learning progress, and allowing
students to enrol in online courses, an e-learning environment also aids in
the distribution of study materials (Islam, 2013). Digital technology, such as
a learning ecosystem known as an "e-learning environment," integrates with
traditional teaching and learning methods. Technology-enabled platforms
substantially contribute to educational innovation (Eze et al., 2018), as well
as to new teaching and learning methods. The benefits of e-learning
environments include infrastructure cost savings, contribution to learning
content digitisation for easy and flexible sharing, and integration into the
global educational environment (Pham et al., 2019). Technology-enhanced
learning experiences have recently changed to reflect the shift in the
educational paradigm from an instructor-led to a student-centred learning
strategy (Iltuma, 2011; Olelewe and Agomuo, 2016). Higher education
institutions have created cutting-edge e-learning environments to create
education that is of higher quality and student-centred (Goodyear, 2020;
Islam, 2013).

E-learning in higher education uses digital technologies to create
educational materials for teaching and learning, student instruction, and
course editing in order to maximise student success (Fry, 2001; Parkes et
al.,, 2015; Jost LeSer and Berginc, 2023). With the popularity and
development of multimedia and networking technologies like high-speed
internet, high-definition video, smart devices, intelligent features of learning
management systems, and more recently, artificial intelligence systems, e-
learning has quickly developed (Cidral et al., 2018; Eze et al., 2018; Vadnjal,
2018). In universities across the world, improvements in e-learning
environments have been noted (Oke and Fernandes, 2020; Castillo-Merino
and Serradell-Lépez, 2014; Naveed et al., 2017). E-learning technology tools
and systems improve the quality of learning experiences and outcomes by
ensuring that materials and strategies are tailored to individual students'
needs and preferences (Castro, 2019; Means et al., 2013).

Blended learning (Gaebel et al., 2021) can take many forms, such as
“online and offline, on-site and off-site, synchronous and asynchronous,
formal and informal, vocational and recreational, and more”. Hybrid or
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blended learning is defined as "flexible combinations of different learning
modes (e.g., in-person and online) to enhance learning experiences"
(Gaebel et al., 2021). For the purpose of this study, blended learning refers
to learning where a group of students attends a combination of face-to-face
meetings and online synchronous and asynchronous activities. In other
contexts, blended learning could refer to learning in which some students
attend courses in person while others synchronously attend remotely. The
most common learning models that teachers can use in blended learning
include the well-known flipped model (Bredow, 2021; Pozo Sanchez et al.,
2020; Tomas et al., 2019; Wilson, 2020), as well as the rotational model, the
flex model, the self-blend model, the enhanced virtual model (Dakhi et al.,
2020; Hrastinski, 2019; Singh et al., 2021; Bizami et al., 2022; Staker and
Horn, 2012; Christensen et al., 2013), and others.

From the simple adoption of face-to-face technology-assisted instruction
to the complex adoption of lecture capture, online chat, discussion boards,
and social networking services, the higher education sector is adopting
blended learning as the norm to improve the effects of using e-learning
environments as more active approaches to promote student engagement
(Lopez-Pérez et al., 2011). Interestingly, these types of dynamic adoption of
e-learning systems show mixed results for student satisfaction with the
learning experience (Xiao et al.,, 2020; Lyons and Evans, 2013), the
reduction of dropout rates (Lopez-Pérez et al., 2011), students’ academic
performance (Lopez-Pérez et al., 2011; Roffe, 2002), as well as for reflective
and critical thinking (Saadé et al., 2012).

Learning achievement, engagement, and e-learning

Engagement refers to the quality of effort that students put into educationally
purposeful activities and contributes to desired learning outcomes (Cook and
Steinert, 2013). The deeper engagement of students can bestow on them
beneficial educational practices that further lead to holistic learning (Coates,
2006; Hodge et al., 2017). Student engagement depends on commitment
and learning diligence throughout the learning experience (Coates, 2006;
Henrie et al., 2015) and is an important predictor of academic development
(Carini et al., 2006).

Studies show that students' e-learning experiences can predict their
achievement (Shanta, 2021). For example, Goh et al. (2017) argue that
interaction with a teacher, particularly with peer students, is critical for
learning outcomes and satisfaction. In a research experiment, Kiviniemi
(2014) found that blended approaches to learning, which include both face-
to-face and e-learning components of the course, improved student
performance more than the traditional approach.

Study engagement and e-learning
Study engagement is essential in any learning environment, including face-

to-face, online, and blended courses (Henrie et al., 2015). Coates (2006)
demonstrates, based on a more inclusive and holistic view of the student
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experience, that student engagement emerges from a dynamic relationship
between students and their institutional context where student engagement
is more focused on students' experiences in both internal and formal
structural settings. Digital learning experiences can improve learning quality
by complementing and facilitating interactions with the instructor or other
students, as well as providing easy access to support, tools, and additional
content (Abbad et al., 2009).

However, when discussing findings — including how an e-learning
environment enables students to be more engaged and perform better in
their studies (Islam, 2013), and technology can connect students, teachers,
and course content (Mehdinezhad, 2011) - there is a strong need to consider
the context of the study. Prior to the pandemic, online teaching and learning
were merely supplements to traditional ones in blended settings. On the
other hand, in some fully online courses today, students have no
synchronous meetings with the teachers at all. It is widely accepted that
synchronous communication and in-person communication increase
engagement. Lee et al. (2019) created a measurement instrument for
student engagement in an e-learning context where "psychological
motivation, peer collaboration, cognitive problem solving, interactions with
instructors, community support, and learning management" all contribute to
student engagement.

According to the literature, complete e-learning programmes generally
result in lower completion rates and engagement (Lee et al., 2019; Bates,
2019), whereas e-learning is thought to be especially beneficial in blended
settings or as a supplement to traditional learning environments. E-learning,
for example, is important in higher education institutions for enhancing the
educational experience by providing materials and activities and thus
supporting traditional methods of teaching and learning in the classroom.
Students benefit from the introduction of e-learning in a variety of ways,
including the flexibility of time and place of learning, the efficiency of access
to knowledge and information, interactivity, differentiation, and self-design
(Arkorful and Abaidoo, 2015). Furthermore, various online activities such as
reading, writing, watching video tutorials, online self-assessments, and
online meetings affect students' engagement in different ways (Dewan et al.,
2019).

Digital readiness and student’s academic achievement

Digital readiness refers to students' technological knowledge, skills,
attitudes, and competences in using digital technologies to meet educational
goals and expectations in higher education (Hong and Kim, 2018). The
digital competence framework (Carretero et al.,, 2017) includes five
competence areas (information and data literacy, communication and
collaboration, digital content creation, safety, and problem-solving) and
examples of how digital competences are used in learning and employment.
Furthermore, previous research findings (Kim et al., 2018) support the notion
that students' digital readiness is important for academic achievement and
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that it affects both students’ academic achievement and student
engagement.

Although Martzoukou et al. (2020) and Findeisen and Wild (2022)
supported the finding that the frequency of chosen digital activities in
everyday life affects digital competence profiles, Margaryan et al. (2011)
discovered a significant gap between students' digital skills proficiency in
informal contexts and formal learning. Students' digital readiness
encompasses the meaningful use of digital skills for academic work, the
development of digital skills through active participation and critical
evaluation, and the application of digital skills and strategies to academic
work. This can be one of the most important links between a student's e-
learning experience and academic achievement.

Several studies (Findeisen and Wild, 2022; Lucas et al., 2022) have built
their research upon the Digital Competence Framework, which recognises
the importance of digital competence in higher education and vocational
schools (Carretero et al., 2017). Others (Caena and Redecker, 2019; Nunez-
Canal et al., 2022) investigate teachers' digital competences using the
Educators' Digital Competence (EDC) framework.

Since digital competence facilitates better student achievement and is
now required for students to be able to follow the learning process, it is
critical to recognise individual differences among students’ digital
competence levels and different sets of digital skills, or digital skill profiles.
According to the literature, different groups of students have varying levels
of digital competence. A study by Wild and Schulze Heuling (2020), for
example, supports the notion that students who enter vocational schools
have lower levels of digital competence than students who enter higher
education institutions.

Findeisen and Wild (2022), on the other hand, argue that divergences can
be explained by differences in school-leaving qualifications prior to
enrolment in tertiary educational programmes. Not only that, but Delcker
(2022) supports the idea that the level varies between different types of
vocational schools. Similarly, Krelova et al. (2021) support the findings from
Wild and Schulze Heuling (2020) that digital competences differ by study
programme specialisation, study level, and study form.

Our aim is to validate the differences in digital skill levels among separate
groups of students in Slovenia. Firstly, between faculty students and higher
vocational students, and secondly, between part-time students and full-time
students. Therefore, hypotheses 1 and 2 suggest the following:

H1. Variation between digital skills and digital readiness is evident for
different groups of students.

H2. Part-time students base their study engagement on a different level of
digital competence than full-time students.

Since previous research (Kim et al., 2018) has found that digital
competences are nowadays essential and required for students’
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engagement and academic achievement, we strive to support this
assumption in our setting and propose hypothesis 3:

H3. Digital competences and digital readiness have a positive effect on study
engagement.

METHODOLOGY, SAMPLING, AND DEMOGRAPHICS

The measurement instrument on which this study is based is made up of six
constructs: 1.) student engagement; 2.) effective use of the e-learning
platform; 3.) e-learning perception and attitude; 4.) digital readiness; 5.) skill
development; and 6.) digital infrastructure.

Student engagement is measured using a scale developed by
Handelsman, Briggs, Sullivan, and Towler (2005). Study engagement is
defined as the psychological and behavioural effort and investment a student
makes in learning, understanding, or mastering the skills and knowledge
involved in study work (Fredricks, Blumenfeld, and Paris, 2004). Students'
interactions with e-learning systems can influence their study engagement.

Three criteria adapted from Chu and Chen (2016) serve as indicators of
the e-learning platform's effectiveness. Higher education students' self-
assessment of their personal capabilities and resources is also a precursor
to the acceptance of e-learning components. Perceived behavioural control
is known to be a positive predictor of intention to adopt e-learning (Chu and
Chen, 2016).

Students' positive or negative perceptions and attitudes toward e-learning
are measured by the four items adapted from Chu and Chen (2016). In
addition, to measure the extent to which e-learning contributes to digital
competences, the authors added yet another item: "I believe that | will
improve my digital business competences through e-learning."

The items used to assess digital readiness were adapted from Hong and
Kim (2018), who assessed students' perceived digital competences for
academic engagement. Three additional items within the digital readiness
construct were adapted from the measurement instruments about the use of
digital skills in Slovenia (ACS, 2020; Zupan, 2016; DESI, 2022). By doing so,
we want to demonstrate that digital readiness is critical for students'
academic success.

Finally, three items on students' self-reported skill development and three
items on the assessment of the surrounding national digital infrastructure are
included in the measurement instrument. The former items reflect student
awareness of their own skills gap, the frequency with which they develop
their skills, and their awareness of the opportunities to use data-driven
technologies, where the latter items reflect students' trust in the national
digital infrastructure, in national digital education, and in teachers' digital
gualifications. These items were adapted from measurement instruments for
the use of digital skills in Slovenia (ACS, 2020; Zupan, 2016; DESI, 2022).

Students had access to the questionnaire via the online surveying tool
from November 2021, the second month of the study year, until the end of
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the study semester in January 2022. Due to the ongoing Covid-19 pandemic,
many study activities were delivered in part or entirely through e-learning
platforms. As a result, the link to the online survey was made available in
different courses' virtual classrooms, and teachers were asked to encourage
students to participate in the study. In total, 223 questionnaires were
completed.

We analysed two different samples. Higher vocational study programmes
last two years, during which time students earn 120 ECTS and gain more
practical skills and competences. All students are enrolled as part-time
students. Since 2014, the higher vocational school has used e-learning and
e-teaching. Students are well aware of what to expect from online learning
programmes. The second sample consists of faculty students. The faculty
offers study programmes on two (Bologna) levels: bachelor's (1st level, 180
ECTS, full-time and part-time three-year programmes) and master's (2nd
level, 120 ECTS, the part-time programme). The proportion of master level
programme respondents in the total sample is so small that no interpretation
of the results is provided for this specific group of students.

The faculty first introduced online programmes in the study year 2020-
2021. The faculty and the vocational school are both institutions operating at
tertiary level in education (higher education). Both institutions are not directly
vertically coherent or aligned (Coherent Curriculum, Edglossary, n. d.).
Students at the higher vocational school reach the 6™ level of education after
graduation, while graduates of the faculty reach the 7" level of education
according to SOK (Slovenian qualification framework, n.d.), and the 5" and
6" levels of education according to EOK (European qualification framework,
n.d.). Students must have completed secondary school in order to enrol in
either the faculty or the higher vocational school. In terms of age, full-time
faculty students are the youngest of the three groups of students, followed
by part-time faculty students. Part-time students at the higher vocational
school are the oldest of the three groups on average.

RESULTS

In this section, we first present the sampling method and testing, following
which, we examine the questionnaire's internal consistency before the
survey results are presented. Cronbach's alpha is used to check the
consistency of the questionnaire. Statistical analysis for mean differences
(T-test, one-way ANOVA test), linear regression for hypothesis testing, and
Chi-square for possible bias testing are also employed.

Sample representativeness

The sample (N = 223) includes 32% of the entire population of the studied
organisation. The results of the chi-square test (less than P = 0.00) show
that the observed sample is not representative of the entire population. The
reasons for that lie not only in the size of the sample, but also in the
coverage, or representativeness, of certain categories of the population. The
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sample should include more than 87 % of the population and declare an
approximate similar distribution of chosen categories (e.g., age,
programmes, other characteristics) as the population for the sample to be
considered representative. The age structure of the sample is shown in

Table 1.

Table 1: Sample and population: age structure

Bornin Born from Born from Born from Bornin Total
2002 and 2000 to 1995 to 1989 to 1980 or
2001 1996 1990 1981 later
Survey | 60 89 24 40 8 221*
27% 40% 11% 18% 4% 100%
Enrolled | 130 360 87 72 57 706**
18% 51% 12% 10% 8% 100%

* Two students did not declare their year of birth. The total sample contains 223 responses.

The population includes graduates. The structure of the sample according
to the type of higher education institution is shown in Table 2.

Table 2: Sample and population: type of higher educational institution

Faculty of Higher Vocational Graduates at FE | Total
Entrepreneurship (FE) School (VS) or VS
Survey | 136 85 2 (both FE) 223
Enrolled | 352 290 64 706

Reliability / Internal consistency of a questionnaire

The measurement instrument includes 25 items and six constructs. Items
were measured on a five-point Likert scale from 1 to 5, where (1) means
“totally disagree” and (5) means “totally agree.” The examination of the
internal consistency of the five constructs and the entire measurement
instrument has shown that the two constructs (“efficient use of the e-learning
platform” and “digital readiness”) are highly consistent (0.80 < a < 0.90).
The constructs “student’s engagement in studying” and “skill development”
are just consistent (a > 0.60). Although the construct “digital infrastructure”
is close to being internally consistent, measured by a reference value of
Cronbach's, it has been shown that items of two joint constructs, “skill
development” and “digital infrastructure”, when considered together,
reached an internal consistency of 0.71.
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On the other hand, the value of Cronbach’s alpha for the construct
“perception and attitude towards e-learning” (@ = 0.92) suggests that the
omission of some items could be reconsidered in a possible replication of
this study. Similarly, the internal consistency of the entire measurement
instrument suggests small differences between the five constructs
measured. Namely, our calculations suggest that Cronbach’s alpha, which
measures the internal consistency of the questionnaire, is 0.9, which is
higher than the anticipated marginal value of 0.7 (Hair et al., 2006) and
supports the adequacy of the questionnaire. The values of Cronbach’s alpha
for all of the constructs are displayed in Table 3.

Table 3: Number of items and results of Cronbach’s alpha

Number of items | Cronbach's alpha
Student’s engagement in studying 4 0.63
Efficient use of the e-learning platform 3 0.87
Perception and attitude towards e-learning | 5 0.92
Digital readiness 7 0.80
Skill development 3 0.61
Digital infrastructure 3 0.53
All items 25 0.90

Survey results and hypothesis testing: the differences between two
samples

In Tables 4 and 5, the survey results are collected. In both tables, mean
values for the different samples are given, and the p-value between the two
groups is calculated with a t-test (heteroscedasticity and unequal variances
were assumed). Table 4 provides the significant differences between the full-
time (faculty only) and part-time students (both from the higher vocational
school and the faculty).

Table 4: Mean values and significant differences between the full-time and
part-time students (self-reported measurement)

Full-time students (faculty) (N=78) Av. Av. P- Sig.
Part-time students (faculty and vocational school) (N=145) Full. Part. |value

Student's engagement in studying (Handelsman, Briggs, Sullivan, and Towler, 2005)

I will make sure to study regularly. 421 4.49 ]0.0015 **
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I will find ways to make the course interesting to me. 4.19 4.38 |0.0375)**

| desire to learn the material. 4.64 4.68 [0.6321

| will have fun in class. 4.64 459 |0.5728
Efficient use of e-learning platform (Chu and Chen, 2016)

| have the knowledge necessary to use the digital learning

system. 4.22 4.30 |0.4917

| have control over the digital learning system. 3.92 3.96 |0.7796

| have the resources necessary to use the digital learning

system. 4.14 4,23 |0.4183
Perception and attitude towards e-learning (Chu and Chen, 2016)

| feel positive about digital learning. 3.72 4.37 ]0.0000 [**=*

Studying via digital learning is a good idea. 3.74 4.37 ]0.0000 [**=*

Studying via digital learning is a wise idea. 3.73 4.34  ]0.0000 [***

All things considered, using the digital learning system is

beneficial to me. 3.83 4.32 |0.0005 |***

| believe that | will improve my digital business competences

through e-learning. (*) 3.88 412 |0.0748|*

seven adapted from ACS, 2020; Zupan, 2016; DESI, 2022)

Digital readiness (first four items adapted from Hong and Kim, 2018; ite

ms five to

| can generate keywords to search for information for

academic work. 3.97 4.29 |0.0060 |***
| can interact with classmates using real-time communication

tools (e.g., video conferencing tools or messengers). 4.32 443 ]0.3088

| can share my files with classmates using online software. 4.13 4.25 10.3367

| can collaborate with classmates using online software. 4.21 4.23 ]0.7890

| have mastered at least one online survey tool. 412 3.77 |0.0098 |***
| understand how to use social networks (e.g., FB, Instagram,

and LinkedIn) for business purposes. 4.19 4.29 |0.4109

I know how to use web design tools and create a simple

website or blog (e.g., WordPress). 3.23 3.12 |0.5429

Skill development (adapted from ACS, 2020; Zupan, 2016; DESI, 2022)

| regularly improve my digital skills. 3.74 4.03 [0.0231**
| am aware of the shortcomings in my digital technology skills,

and | am trying to diminish them. 4.01 416 |0.2016
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I am well acquainted with and understand the opportunities of
data-intensive technologies (e.g., artificial intelligence,
analytics, big data, etc.). 3.42 3.61 |0.1354

Digital infrastructure (adapted from ACS, 2020; Zupan, 2016; DESI, 2022)

| know that some services are available to me as a citizen
online (e.g., e-government, e-taxes, e-banking, e-health). 417 459 ]0.0001 [x*=*

In Slovenia, we have a good digital infrastructure, the
possibility of connecting to the Internet, and modern
equipment. 3.82 3.99 |0.1592

In Slovenia, we have digitally qualified teachers and developed
digital learning platforms. 3.58 3.72 |0.2630

* p<0.1
** n<0.05
#kp<0.001

As seen from Table 4, we first examine students’ engagement and
studying. Results show that part-time students are more engaged and ready
to put in much more effort to make their studies interesting. Regarding
students’ perception of e-learning, the results reveal a significant difference
between the two groups. The attitude towards e-learning is significantly
higher among part-time students (according to all of the variables).

Results show that the full-time faculty students feel more competent in
using advanced online tools compared to the part-time students (of the
faculty and the higher vocational school). This finding suggests that younger
generations should not be simply regarded as being more digitally skilled,
but that the specific target group, as well as the purpose and the specific
type of digital skill, should be considered.

Moreover, a higher level of competence regarding the use of digital tools
among part-time students may be explained precisely by their work
experience. Usually, on-the-job needs and requirements, accompanied by
the frequent use of digital tools, contribute to higher competence and
increased efficiency. Looking at the assessment of skill development and
digital infrastructure, it appears that part-time students are more interested
in improving their computer skills and are more aware of the availability of
different digital tools, which can be, again, probably best explained by their
professional position, tenure, as well as professional experiences and their
employers’ expectations.

Table 5: Mean values and significant differences between full-time faculty
students, part-time faculty students, and part-time higher vocational students
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Higher Vocational School (N=85)

Full-time (faculty) (N=78) High. [Full- [Part-

Part-time (Faculty)(N=60) Voc. time [timef.

Statement Av. |R|Av. [R|Av. R \I?alue Sig.
Student's engagement in studying (Handelsman et al., 2005)
I will make sure to study regularly. 4.59 |1 |4.21 |3 |4.35 |2 |0.0004 |***
I will find ways to make the course interesting to me. 4.44 |1 |14.19 |3 |4.30 (2 |0.0467 |**
| desire to learn the material. 4.71 |1 |4.64 |2 |4.63 |3 |0.6615
I will have fun in class. 4.66 |1 |4.64 |2 |4.50 |3 |0.2540
Efficient use of e-learning platform (Chu and Chen, 2016)
| have the knowledge necessary to use the digital learning system.|4.36 |1 |4.22 (2 |4.20 (3 [0.3673

| have control over the digital learning system. 4.00 (1 3.922(3.90 |3 |0.7555
| have the resources necessary to use the digital learning system.|4.19 |2 |4.14 (3 |4.30 |1 [0.4986

Perception and attitude towards e-learning (Chu and Chen, 2016)

| feel positive about digital learning. 4.48 |1 |3.72 |3 |4.20 |2 |0.0000 |***
Studying via digital learning is a good idea. 4.51 |1 |13.74 |3 |4.17 |2 |0.0000 |***
Studying via digital learning is a wise idea. 4.46 |1 |3.73 |3 |4.17 |2 |0.0000 |***
All things considered, using the digital learning system is

beneficial to me. 4.46 |1 |3.83|3]4.13 |2 |0.0001 |***
| believe that | will improve my digital business competences

through e-learning. 4.35 |1 |3.88 |2 (3.80 |3 [0.0013|***

Digital readiness (first four items adapted from Hong and Kim, 2018; items five to seven adapted
from ACS, 2020; Zupan, 2016; DESI, 2022)

| can generate keywords to search for information for academic

work. 4.29 |1 |13.97 |3 |4.28 |2 [0.0141 |**
| can interact with classmates using real-time communication tools

(e.g., video conferencing tools or messengers). 4.45 |1 |14.32|3 [4.42 |2 |0.5276

| can share my files with classmates using online software. 4.14 |2 |14.13|3 [4.40 |1 |0.1244

| can collaborate with classmates using online software. 4.15 (3 |4.21|2 |4.35 |1 |0.2866

| have mastered at least one online survey tool. 3.73 |3 14.12|1|3.82 |2 |0.0421 |**
| understand how to use social networks (e.g., FB, Instagram,

LinkedIn) for business purposes. 4.19 (3 |14.19|2 |4.43 |1 |0.1325

I know how to use web design tools and create a simple website

or blog (e.g., WordPress). 2.86 |3 13.23|2|3.50 |1 |0.0094 |***
Skill development (adapted from ACS, 2020; Zupan, 2016; DESI, 2022

| regularly improve my digital skills. 4.01 (2 |13.74 |3 |4.07 |1 |0.0598|*

| am aware of the shortcomings in my digital technology skills, and

| am trying to diminish them. 4.15 (2 |14.01 |3 [4.17 |1 |0.3962

| am well acquainted with and understand the opportunities of
data-intensive technologies (e.g., artificial intelligence, analytics,
big data, etc.) 3.42 |2 |3.42|3|3.88 |1 |0.0059 |***

Digital infrastructure (adapted from ACS, 2020; Zupan, 2016; DESI, 2022)

| know that some services are available to me as a citizen online
(e.g., e-government, e-taxes, e-banking, e-health). 4.59 |1 |4.17 |3 |4.58 |2 |0.0001 |***
In Slovenia, we have a good digital infrastructure, the possibility of
connecting to the Internet, and modern equipment. 4.00 |1|3.82(33.98 (2 |0.3722
In Slovenia, we have digitally qualified teachers and developed
digital learning platforms. 3.72 |1 |3.58|3|3.72 |2 |0.5138
Note: Av. Stands for average, R for rank, Sig. for significance, and P-value stands for P-value
between the three groups (One-way ANOVA), Higher vocational school students are all part-
time students.
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*p<0.1
** p<0.05
#p<0.001

As seen from Table 5, students’ engagement in studying is analysed. The
results show significant differences between the three groups of students.
Students at the higher vocational school (all part-time) are the most engaged
in their studies, followed by the part-time faculty students, whereas full-time
students are the least engaged in their studies. The results suggest that
external factors such as employment in general, but more specifically
professional status, their professional situation, the possibility of an increase
in salary and promotion due to higher education level, and awareness of the
lack of one’s own digital skills and the need to make up for the gap in those
digital skills to successfully master work tasks, could trigger students' internal
motivation. Moreover, students in higher-level vocational schools are the
most motivated in their studies, because they want to compensate for their
skills gap, which they are aware of.

Namely, looking at the measurements of digital readiness, the part-time
students at the higher vocational school feel more competent to master
simple digital tools (an e-learning platform). On the other hand, part-time
faculty students feel more competent to master advanced digital tools
(collaboration tools, online survey tools, social networking tools, web design
tools), as well as to improve their digital skills at a faster pace and on a more
regular basis. This can be explained by the fact that these students are likely
to use digital tools in their work on a regular basis. As far as the assessment
of skill development is concerned, full-time students are least likely to
regularly improve their computer skills, which again highlights that they might
not be aware of their digital skills gap. This is further emphasised by their
assessment of the digital infrastructure, which also shows that they are the
least aware of digital services and data-driven opportunities. This may be
because the general acknowledgement of the younger generation's digital
readiness is either denied or likely limited to social media and chatting apps
rather than the more task- and learning-oriented implications of digitalisation
opportunities. Regarding the self-reported assessment of the efficient use of
the e-learning platform, there were no significant differences revealed.

Digital readiness and students’ engagement in e-learning

Linear regression is performed on the following constructs (following the
variables from Tables 4 and 5). The values of the constructs as independent
variables of the regression model were calculated using the summed scales
method. The following constructs were used: (Y) student’'s engagement in
studying (dependent variable); (X1) efficient use of an e-learning platform;
(X2) perception and attitude towards e-learning; (X3) digital readiness; (X4)
skill development; and (X5) digital infrastructure. The steps and results of the
regression analysis are displayed in Table 6.

Table 6: Regression analysis
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Regression Statistics

Multiple R 0.5091

R Square 0.2592

Adjusted R Square | 0.2456

Standard Error 0.3619

Observations 223
ANOVA
df SS MS F Significance F
Regression | 4 9.9952 | 2.4988 | 19.0732 0.0000

Residual | 218 | 28.5603 | 0.1310

Total 222 | 38.5555

Standard p- Lower Upper Lower Upper

Coefficients Error t-value | value 95% 95% 95.0% 95.0%

Intercept 2.8383 0.1937 14.655 | 0.0000 | 2.4566 | 3.2200 | 2.4566 | 3.2200
X1 0.0710 0.0397 1.7877 | 0.0752 | -0.0073 | 0.1493 | -0.0073 | 0.1493
X2 0.0861 0.0331 2.6050 | 0.0098 | 0.0210 | 0.1512 | 0.0210 | 0.1512
X4 0.1020 0.0460 2.2187 | 0.0275 | 0.0114 | 0.1926 0.0114 0.1926
X5 0.1528 0.0515 2.9673 | 0.0033 | 0.0513 | 0.2543 | 0.0513 | 0.2543

Thus, the regression model provided in equation (1) shows that study
engagement is primarily determined by the efficient use of the e-learning
platform (X1) and positive perception and attitude (X2) towards e-learning
challenges and opportunities, as well as self-reported skill development (X4)
and digital infrastructure assessment (X5).

(1)

Student's Engagement
= 2.84+ 0.07 x Efficient use of OL platform
+ 0.09 * Peception and attitude to OL + 0.10
* Skill development + 0.15
* Digital infrastructure

When we looked at the individual items of the significant constructs, we
found that none of the three items of the (X1) efficient use of the e-learning

43



Advances in Business-Related Scientific Research Volume 14, No. 2, 2023

platform has a significant positive linear relationship with the construct, but
the mean construct does. Out of the five items of the construct (X2),
perception and attitude, the item "I believe | will improve my digital business
competences through e-learning" exhibits a significant positive linear
relationship when examined independently, where "studying with digital
learning is a good idea" is close to being significant. Out of the three
statements for the X4 skill development construct, only the statement "I
regularly improve my digital skills" seems to show a significant positive linear
relationship when examined independently, whereas for (X5), an awareness
of the availability of e-services for citizens, trust in digitally qualified teachers,
and developing digital learning platforms show a significant positive linear
relationship with engagement.

The construct of (X3), digital readiness, with its seven items, does not
exhibit a significant linear relationship with (Y), student’'s engagement.
However, when examining the individual items of this construct, we found
out that the lowest level of digital skills, such as the ability to "create
keywords to find relevant information needed for study activities," does
exhibit a positive and significant linear relationship with students’
engagement. Besides, the skills "how to collaborate with classmates using
online software" and "how to share files with classmates using online
software" also represent a lower level of digital skills, and digital literacy skills
are close to being significant.

ANALYSIS

Based on the quantitative analysis, we can support hypothesis H1, which
assumes that there is a variation in digital skills and digital readiness for
different groups of students. Furthermore, hypothesis H2, which states that
part-time students base their study engagement on a different level of digital
competence than full-time students, is also supported. Hypothesis H3, which
assumes that digital competence and digital readiness have a positive
impact on study engagement, is only partially supported. More extensive
interpretations of the results are provided below.

Student engagement in studying

Part-time students are more involved in their studies than full-time students.
The possible explanations for this result include the fact that external
motivators (such as job promotion, salary increase, improved professional
situation and status, and awareness of a lack of skills to master complex
digital tools) could trigger internal motivators in the group of higher vocational
students who are eager to close the skills gap. Full-time students, on the
other hand, who are on average, younger digital natives with no prior work
experience, do not appear to recognise or be aware of the types of digital
skills required in professional work situations. For this reason, they are less
critical of their own level of digital skill mastery and appear to be more
confident in mastering complex digital tools, according to self-perceived

44



Advances in Business-Related Scientific Research Volume 14, No. 2, 2023

measurement. As a result, the differences in actual levels of digital skills may
be lower than reported. Nonetheless, differences exist and may be explained
by employment status, tenure, age, type of study programme, the achieved
level of education after graduation, as well as differences in their anticipated
salary increase and general professional situation following graduation. With
this, we address the research gap identified by Wild and Schulze Heuling
(2020), who suggest that further research into the relationship between
digital literacy and engagement, as well as the relationship between digital
literacy and learning outcomes, is needed.

Efficient use of the e-learning platform

There are no differences in the self-reported level of the necessary skills to
use the e-learning platform efficiently. One interpretation is that e-learning
was our reality during Covid times, and students have since acquired the
necessary skills to effectively use the learning platforms.

Perception and attitude towards e-learning

Part-time students at the higher vocational school have a far more positive
attitude towards e-learning than part-time and full-time faculty students. Part-
time students may have a more positive attitude towards e-learning due to
the need for greater flexibility in learning hours and more developed
independent learning competences. It is very likely that higher vocational
school students who chose to enrol in the fully online programme in the first
place are more supportive of e-learning than part-time faculty students who
attend programmes that are either blended (in person and online) or fully
online. Besides, students in higher vocational schools, which have a longer
history of e-learning, receive introductory training to prepare them for e-
learning. As a result, these students are better at developing their own
expectations when they enrol.

Digital readiness and skill development

Part-time faculty students believe they are more capable of mastering
advanced digital tools (collaboration tools, online survey tools, social
networks, and web page design tools) than part-time vocational students.
The fact that students from the higher vocational school are, on average,
older, have longer tenure, and have richer work experiences than the
younger part-time faculty students may help to explain the differences in skill
levels. As a result, they may be far more critical of their own digital skill level.
Professional experience has obviously contributed to their awareness of the
digital skills gap.

The results also show that part-time faculty students and higher
vocational school students improve their digital skills at a faster and more
consistent rate than full-time faculty students, presumably due to the job-
related application of competences. As previously stated, work experience
obviously contributes to the awareness of deficiencies in digital skills, which
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is required for closing the skills gap. Professional experience and age appear
to contribute to more developed independent learning competences.

Furthermore, this implies that we are, in fact, investigating various target
groups. In addition to Wild and Schulze Heuling (2020), who previously
supported the idea that different study programmes and entrance
gualifications attract different target groups, we show that there is a
difference in the level of digital skills regardless of the entrance qualifications.
However, it should be noted that, while the entrance requirements are the
same, there is a difference in the type of programme, because students at
the higher vocational school receive a lower formal level of education after
graduation than faculty students. These students, presumably, will have
different professional prospects and aspirations after they graduate and
enter the labour force.

Assessment of digital infrastructure

Part-time faculty and higher vocational school students are much more
aware of the various e-tools available to citizens, such as e-government, e-
taxes, e-banking, and e-health, than full-time faculty students. Since the
relationship between digital infrastructure assessment and engagement is
positive, we can claim that trust in the quality of digital infrastructure and trust
in the teacher's qualifications enhance students' study engagement.

DISCUSSION

In the discussion, we have provided some additional ideas for interpreting
the findings of the various groups observed in this study. First, we outline the
differences between full-time and part-time faculty students, before
continuing with a comparison of the two groups: the faculty and the higher
vocational school part-time students. We conclude by comparing all three
groups: faculty full-time students, faculty part-time students, and higher
vocational part-time students. Finally, we discuss some future research
prospects and the implications of the study.

The full-time faculty students compared to the part-time faculty
students

Part-time students are more engaged and do more to make their studies
interesting than full-time students. It is more important for full-time students
that studying is also enjoyable. Both groups have roughly the same level of
proficiency in using the e-learning platform. Part-time students self-reported
significantly more positive perceptions and attitudes towards e-learning
(according to all criteria, except the belief that "e-learning helps them to
improve their digital competences" which is similar for both groups; mean
value 3.8), implying that part-time students value the benefits of e-learning
much more. Part-time students self-reported a higher level of digital
readiness than full-time students in general, apart from when using survey
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tools, where full-time students performed better. Part-time students, in
particular, are significantly better at creating the keywords needed to find
relevant information for their studies. Furthermore, part-time students have
a higher self-assessment of their skill development, are more aware of their
skills gaps, and appear to improve their digital skills more frequently than
full-time students. Furthermore, these students are significantly more aware
of the various digital tools available.

The part-time students at the faculty compared to the part-time
students at the higher vocational school

In terms of student engagement, part-time students at the vocational school
are more engaged in their studies than part-time students at the faculty,
according to all criteria. Part-time students at the higher vocational school
also self-report a slightly more developed ability to use the e-learning
platform competently. Furthermore, part-time students from the higher
vocational school self-reported significantly more positive perceptions and
attitudes towards e-learning across all criteria, implying that they value the
benefits of e-learning far more than their part-time counterparts from the
faculty. There is a significant difference in their beliefs that they can improve
their digital competences through e-learning (mean values 4.35 and 3.80,
respectively). In terms of digital readiness, there is a close similarity to basic
digital skills such as keyword usage and mastery of basic digital
communication tools. Part-time faculty students, on the other hand, believe
they are better prepared to master a variety of complex digital tools (survey
tools, collaboration tools, social networks, and creating a simple website).
These students' assessments of their own skill development are very similar.
However, part-time students at the higher vocational school (mean values
3.42 and 3.88) appear to be more aware of the importance of data-intensive
technologies.

The higher vocational students compared to the part-time faculty
students and the full-time faculty students

Students at the higher vocational school are the most engaged in their
studies, followed by part-time and full-time faculty students. They also have
a more positive perception of the benefits and outcomes of e-learning. They
believe they are more capable of mastering simple digital tools (e-learning
platforms) than advanced digital tools (collaboration tools, online survey
tools, social networks, and web page design tools). Part-time faculty
students feel more competent to master advanced online tools than full-time
students and students from the higher vocational school and improve their
digital skills at a faster and more regular rate. Full-time faculty students are
less interested and engaged than part-time students, particularly students
from the higher vocational school. They have a lower likelihood of improving
their digital skills and are less likely to have a positive attitude and perceive
the benefits of e-learning in general.
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Limitations

The reliance on self-reported measures and the non-representative sample
are two significant limitations of this study.

IMPLICATIONS AND FURTHER RESEARCH

This study supports the idea that there is variation in digital skills and digital
readiness for different groups of students and that part-time students base
their study engagement on a different level of digital competence than full-
time students. Additionally, it also partially supports the positive impact of
digital competences and digital readiness on study engagement. The
findings of this study suggest that digital skills differ depending on the study
programme and form, which has previously been supported in different
settings by Wild and Schulze Heuling (2020) and Krelova et al. (2021).
However, we believe that differences in digital skill levels exist in our setting,
regardless of entry requirements. Furthermore, we believe that engagement
is inextricably linked to the level of digital skills as well as the study
programme and the various student target groups. Based on the findings, it
appears that student engagement is related to their employment status.
More research in different settings to back up this finding would be useful.
The finding by Dewan et al. (2019) that various types of e-learning activities
have various effects on student engagement should be further developed in
future research on engagement. Furthermore, it is important to investigate
the relationships between the variables using alternative techniques, such
as logistic regression, where the dependent variable would comprise both
full-time and part-time students as well as students attending higher
vocational schools and faculty. It would be reasonable to look for other types
of relationships, such as the curvilinear or u-shaped relationship between the
constructs, given that the hypothesis that digital readiness has a positive
impact on study engagement is only partially supported.

In addition, we argue in this existing study that younger digital natives with
no prior work experience do not recognise or are unaware of the type of
digital skills required in professional work situations. As a result, this aspect
should be investigated further to determine whether the younger generation
of digital natives is not only less aware of their skills gap, but also less critical
of their level of mastery of digital skills and thus appears more confident to
master complex digital tools based on self-perceived measurement. Could
future research back up our claim that greater awareness of one's own digital
skills gap leads to a faster and further development of skills on a more
regular basis, as well as increased engagement in skill development?

We believe that rather than simply considering younger generations to be
more naturally digitally skilled, the specific target group, as well as the
purpose and type of digital skills, should be considered. As a result, specific
profiles of digital competence must be measured in the future to show which
specific types of digital skills younger generations and students without prior
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work experience master better than older and employed students, and vice
versa.

In practice, our findings could be used to plan future study programmes
and learning activities, especially when it comes to deciding when and how
to include digital skills in the curriculum.
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