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Abstract

Contemporary youth are frequently characterized as "digital natives" due to their perceived technological
proficiency in the artificial intelligence age. This has driven educational institutions to integrate technology into their
pedagogical approaches, either fully or in a blended format. However, the current body of research lacks
investigation into the impact of self-training, schooling and that provided during orientation at university on
students’ preparedness for digital education. Available studies have focused on teachers and workers in the
corporate environment. To close the gap, this study adopted the Kirkpatrick's Evaluation Model (KEM) to assess
students’ preparedness for the use of Learning Management System (LMS) platforms, such as Blackboard. A
closed-response online questionnaire, hosted on Google's platform, formed the basis of data collection from 424
participants at the beginning of the 2025 academic year in a South African university of technology designated as
historically disadvantaged institution. The data indicate that, while some participants exhibit technological
preparedness and literacy, a significant number equally require substantial training support exceeding the scope of
standard university orientation. This imbalance is because of varying students’ schooling and socio-economic
backgrounds, which would have disadvantaged students coming from rural areas. The diversity in the
technological preparation of new students highlights the critical need for universities to enhance students'
technological skills, without generalising their background preparedness, for students’ access and success with
artificial intelligence tools as they transition to higher education.
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1. INTRODUCTION

Nowadays technology plays a significant role in various aspects of our lives. The recent developments
have observed the introduction of artificial intelligence (Al) powered tools that have disrupted teaching and

learning practices in higher education (Abbasi et al., 2025; Alangari, 2024; Hughes et al., 2025). The Al
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generative tools are favoured for their ability to quickly assist students with assignments, create images
and analyse data (Peres et al., 2023; Escotet, 2023; Ndaba & Ngcobo, 2024; Tossell et al., 2024). The
group that is generally associated with the use of technology is the youth that is often referred to as the
digital natives or Generation Z because they tend to be well-informed and up to date when it comes to
digital tools (Bhalla et al., 2021; Lissitsa, 2025; Soyupak & Ipek, 2025). This is evident in that young people
are mostly active on social media which requires that they own suitable gadgets as smart phones and
have access to the internet. Moreover, some businesses across the globe now perform their activities
through Al (Marr, 2019; Rashid & Kausik, 2024), even though Al has not yet wholly taken over labour
productivity as initially feared (Tuca & Prelipcean, 2024; Zaidi et al., 2025).

This makes it equally important to make use of technology in education where students are being prepared
for the business world; be it private or public organisations. Indeed, many universities, especially after
being forced by the Covid-19 crisis, have either adopted the blended approach or gone fully digital. In
some developing countries such as Pakistan (Igbal & Ahmad, 2010) and Botswana (lkpe, 2011) online
education has long been adopted as a solution to limited universities and widening access to higher
education (Ngampornchai & Adams, 2016). As these changes occur, it means their students are expected
to be familiar with different digital tools so they can navigate various learning management systems and
search information on the internet to complete educational tasks. Nevertheless, disparities in educational
systems and socioeconomic conditions within developing nations create a digital divide, precluding the
assumption of universal technological familiarity among university entrants (Afzal et al., 2023; Han &
Kumwenda, 2025; Heeks, 2022; Makumane et al., 2023). There is a variation in youth access to and use
of emerging technologies which can lead to some students being under-prepared for computer-based
learning and requiring support and training in their transition to higher education (Kennedy et al., 2008;
Mbodila et al., 2016; Msomi, 2024).

It therefore becomes critical that their comfort levels with technology are evaluated so they can be assisted
when the gap is identified. This would be to ensure that they are not further disadvantaged in higher
education which could put them at risk of failure or being left behind in their learning. The process would
further address matters of equity in society and education. In this respect, equity refers to the fair treatment
of all students to avoid differences in educational, economic, social and cultural status (ESCS) interfering
with their academic performance (OECD, 2016, 2018). This means that the application of well-informed
digital tools in education can academically benefit students from low socioeconomic families by reducing
the risks associated with their background (Dengying et al., 2022). The provision of equal access to
academic and entertainment information for all students can foster equitable academic performance,
although research evidence on this matter remains inconclusive (Dengying et al., 2022). Regardless,

assessing students' readiness for digital learning remains crucial. The need for this arises because of
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previous research prioritisation of professionals, such as teachers and those working in corporates. Prior
research on student evaluations of training has been limited to developed nations, neglecting the unique
infrastructural and adoption challenges faced by low- and middle-income countries (LMICs) in e-learning
implementation (Barteit et al., 2020). Moreover, this knowledge is important because students’ familiarity
with technology has been associated with positive attitudes toward blended learning (Dominguez-Figaredo
& Gil-Jaurena, 2024). It is for these reasons that this paper investigates the technological literacy of first-
year students from disadvantaged socio-economic backgrounds upon entering a historically

disadvantaged institution (HDI) of higher education in a black township in South Africa.

2. LITERATURE REVIEW

Technological proficiency is linked to several overlapping concepts used in evaluating comprehension of
emerging technologies. Some of these concepts are digital competence, digital proficiency, technology
confidence, digital ability and digital literacy which are used when evaluating and assessing individual
knowledge of new technologies (Byungura, et al., 2018: 32). Dominguez-Figaredo and Gil-Jaurena (2024)
describe knowledge of digital system as the degree to which individuals can naturally interact with
components of that system because of their training and experience with technology. Laurillard (2002) and
Papanastasiou et al. (2003) concur that familiarity with technology determines success in educational
experience. While the current generation is generally viewed as tech-savvy, their level of familiarity and
experience with technology have been found to be heterogenous due to variation in ownership, quality of
gadgets and access to the internet that are linked to differences in socio-economic background (Byungura,
et al., 2018). This therefore makes it necessary to assess students’ familiarity with technology when they
arrive at public universities in developing countries.

Van der Kleij and Lipnevich’s (2021) note several options on methodology for the evaluation of students’
familiarity with digital tools, such as surveys, interviews, and observations. The assessment of students’
comfort with technology in education involves examining various factors. These can include the evaluation
of their needs, socioeconomic status, and educational and home background. Other factors that have
been found to contribute to familiarity with technology are age, gender and previous school background.
The assessment of these factors can expose vast differences among students. For example, Kunina-
Habenicht and Goldhammer (2020) found that boys showed more interest and scored higher that girls
when it came to technological activities. Yet, this is not a universal trend because other factors such as the
individual's upbringing, educational experiences, and personal interests play a significant role in their

attitude and comfort with technology. Individuals with higher socioeconomic status are more likely to own
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and use digital devices and have access to the internet, thus, leading to increased familiarity with
technology. Global trends noted by the World Bank show that there are more females than males enrolled
at tertiary level (Bonfert & Wadhwa, 2024). Therefore, evaluating university students' familiarity with

technology can be skewed towards females because of their high numbers.

3. THEORETICAL FRAMEWORK

The study sought to utilize a theory or model that would assist in evaluating technologically related learning
among the research participants. This would broadly be learning acquired at home, school and on arrival
at university. The study refers to this learing as technological literacy and pedagogical backgrounds.
Some of the available learning evaluation theories are Kirkpatrick’s Evaluation Model (KEM), Kaufman’s
Model of Learning Evaluation, Anderson’s Value of Learning Model, and Brinkerhoffs Success Case
Method. Amongst these, the KEM, also known as Kirkpatrick Theory, has emerged as the most preferred
one in research because of its objective adoptability in various areas (EI Nsouli et al., 2023; Hagene,
2025). Though medical training commonly uses KEM, researchers have also successfully applied it in
various contexts of computer science, business, and the social sciences (Alsalamah & Callinan, 2022; San
Jose, 2021). Most studies conducted within educational settings have investigated teacher transfer of
training (TOT), with the objective of fostering improvements in pedagogical knowledge, attitudes, beliefs,
and practices to elevate both teaching excellence and overall institutional performance (Ambu-Saidi et al.,
2024). The area that has received less attention is student training, which this paper addresses.

KEM applies to the current research because it explores four areas of learning evaluation. Kirkpatrick and
Kirkpatrick (2016) describe the first of their four levels as meant to measure the participants’ reaction and
satisfaction with received training. The goal is to discover whether participants were satisfied and what
obstacles hindered their learning engagement. With the current study, we sought to examine the training
and exposure students would have received at home, school and on arrival at university. The purpose of
the training evaluation was to determine the participants' preparedness for digital pedagogy. The questions
asked were around their thoughts on its relevance and value to their education. Closely related to the first,
the second level looks at the training’s impact on the confidence and attitude of the participants after
receiving training. This requires an assessment of pre-learning and post-learning to determine the effect of
training on learners’ attitudes, knowledge and skills. This would require a look at students’ prior knowledge
acquired from home and school together with training during orientation of first-year students to their
university pedagogical environment. The third level examines the behaviour change associated with the
transferability of learning experiences to their pedagogical environment. This means assessing if students

find it easy to apply the gained knowledge and skills in pursuance of their education. Lastly, the fourth level
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focuses on the outcomes of training for the institution, the tangible benefits that would make the training to
be lauded as having been worthwhile in terms of return on investment (Ambu-Saidi et al., 2024; Hagene,
2025). For example, an evaluation of a two-year research enhancement program for Indian undergraduate
medical students, through the KEM framework, indicated significant gains in participants' cognitive
understanding, perspectives, and competencies. The program’s assessment showed that it facilitated
effective student research, contributing to a rise in the university's prestige (Rao et al., 2024).

4, METHODOLOGY

A web-based Google survey form was deployed as a research strategy to gather factual information from
students. The questionnaire had closed -ended statements (Denscombe, 2010; Cohen, Manion and
Morrison 2013) that were developed and distributed to the population of first-year students. The
questionnaire was developed to evaluate the degree of ownership, access, use and previous experience
with technology for first-year students. The Kirkpatrick's Evaluation Model's four levels guided the
sequence of statements the participants had to respond to. This instrument was composed of two main
sections: participants’ demographic information and technological literacy and pedagogical experiences
evaluation. The distributed questionnaire received responses from 424 participants at a historically
disadvantaged South African university of technology during the early stages of the 2025 academic year.
Participants were given three choices from which to select responses to given statements: agreement,
disagreement, or a neutral stance.

Prior to distributing the questionnaire, it was tested and validated by the research collaborator and a
lecturer with powerful experience in educational technology. Additionally, two tutors familiar with the use of
learning management systems, Blackboard, were asked to complete and comment on the quality of the
questionnaire and its fitness for purpose. The designers of the questionnaire carefully considered all their
comments and suggestions. As this research built upon a previously approved project, supplemental
ethical approval was not pursued.

5. FINDINGS AND DISCUSSION

5.1 Biographical data
The questionnaire began with an inquiry on participants' background. The method was based on the

scholarly consensus that assessments of technological familiarity should account for multiple personal
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contextual variables of participants. Hence, the study’s inquiry on gender revealed that most of the

participants were females (64.2%), as shown in Figure 1.

1. Gender

424 responses

@ Male
@ Female

FIGURE 1. GENDER
Source: Authors’ research

The documented higher female-to-male student ratios on campuses both domestically and internationally
during this period (Bonfert & Wadhwa, 2024) readily explain this result. Therefore, the results on
technological familiarity challenge the perception, suggested by Kunina-Habenicht and Goldhammer
(2020), that boys are more technologically proficient than girls. Rather, it depends on the sample and the
socio-economic background of the participants. The age group evaluation showed that 51% were between
17 and 19 and 39.6% were in the 20-22 group. This age range defines the group described as digital
natives or Gen Zs that were the target of the study.

The evaluation of socio-economic backgrounds included questions pertaining to the type of school
attended and its area, family financial circumstances and funding for university studies. Table 1 displays
the combined results.

TABLE 1. SOCIO-ECONOMIC BACKGROUND

Type of school School area Family finances University funding |
Public: 97.2% Rural: 64.8% Low: 71.7% Bursary: 85%
Private: 2.8% Urban: 35.2% Middle: 28.3% Parents: 15%

Source: Authors’ research

A significant majority of participants (97.2%) selected public schools, a substantial proportion of which
(64.8%) were located in rural areas. Participants reported low-income household status (71.7%),
consistent with their indication that the majority (85%) of their university fees were covered by the South
African National Student Financial Aid Scheme (NSFAS), a government bursary scheme. From the outset,
the results revealed significant socioeconomic disadvantages among the participants. Their limited
exposure to technology at home and school points to their vulnerability as victims of the digital divide (Afzal
et al., 2023; Han & Kumwenda, 2025; Heeks, 2022; Makumane et al., 2023).
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5.2 Training evaluation
The researchers’ first level of questions inquired about students' attitudes toward the training and exposure
they received at home, school, and the workshop they attended during university orientation. Table 2
displays the outcome of the investigation.

TABLE 2. ATTITUDES TO TRAINING

Borrow gadgets Free Wi-Fi School technology | University training |
Agree 60.4% 13% 28% 49%
Disagree 39.4% 87% 72.3% 51%

Source: Authors’ research

To inquire about the participants’ preparedness with technology, the first question was on how they applied
to study at the university. They were provided with a statement which suggested that they used someone
else’s phone or computer to apply online. The survey revealed that 60.4% of participants agreed that they
had to borrow other people’s gadgets. This shows that they did not possess a personal computer or
smartphone during their final year of studies. This response corroborates the preceding analysis of
socioeconomic background, indicating that most participants received state funding. Allocated funding for
books and stationery has facilitated students' acquisition of computers or smartphones, representing a
first-time experience for a significant number. The results suggest an inadequate self-training on digital
tools. The next set of statements were on exposure received at school, which would have provided training
on pedagogical digital tools. On the statement that asked about their access to free Wi-Fi before joining the
university, it emerged that 87% had not had access to complimentary Wi-Fi. This again shows limited self-
training on digital tools. In line with these responses, an overwhelming 72.3% disagreed that they used
educational tools at school. Understandably, 51% did not find the training provided by the university during
the orientation period to be adequate. The training evaluation reveals a negative perception attributable to
insufficient digital resources and connectivity.

The second level drew from two questions to examine the prior training’s impact on the participants’
confidence and attitude, as shown in Table 3.

TABLE 3. TRAINING’S IMPACT ON CONFIDENCE

Pedagogical tools LMS use challenges
Agree 32% 48%
Disagree 68% 52%

Source: Authors’ research
The survey responses indicated that a significant majority (68%) lacked confidence in utilizing digital
pedagogical tools. Forty-eight percent of participants reported persistent challenges using the learning
management system. The negative findings align with the responses to the first level statements,

indicating insufficient training stemming from participants' socioeconomic backgrounds.
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The third level examined the behaviour change associated with the transferability of learning experiences
to their online learning environment, as displayed in Table 4.

TABLE 4. BEHAVIOUR CHANGE

Regular use of technology

Positive experience

Agree

89%

81%

Disagree

11%

19%

Source: Authors’ research

The statement on their regular use of technology to facilitate their learning and search of information drew
a favourable response of 89%. A substantial majority (81%) reported positive experiences using
educational tools. Although previous responses revealed inadequate training and skills, they nonetheless
adopted technology to further their education. This correlation may be attributed to the improved university
setting, providing access to digital resources and complimentary Wi-Fi. Our findings are consistent with
earlier studies which established that digital natives favour the use of technology within educational
contexts (Ndaba & Ngcobo, 2024; Bhalla et al., 2021; Lissitsa, 2025; Soyupak & Ipek, 2025).

The last level of statements focused on the outcomes of training for the higher education institution that
formed the site of the reported study, as shown in Table 5.

TABLE 5. OUTCOMES OF TRAINING

Learning benefits

Academic performance

Agree

82%

86%

14%

Disagree 18%
Source: Authors’ research

The statement advocating for technology's beneficial role in learning achieved an 82% positive response
rate among participants. The efficacy of the training in improving participant learning should result in
excellent university outcomes at the conclusion of their studies. Notably, a significant majority (86%) of
participants agreed with the statement which alluded that digital pedagogy would positively impact their

academic performance.

6. CONCLUSION

The four-level Kirkpatrick model provided a valuable framework for evaluating training within this study,
which was undertaken at a South African public university in a historically disadvantaged institution. It
emerged that a significant proportion of students enrolled at the investigated institution come from
challenged socioeconomic backgrounds. This points to their limited previous exposure to technology. The
resulting struggle with digital tools in higher education causes participants to perceive their training as
inadequate which affects their confidence in the use of LMS'’s. Yet, they have embraced artificial
intelligence in education because of its benefits and the enabling university environment. They are also

optimistic that the use of digital pedagogical tools would enhance their academic performance. The
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diversity in the technological preparation of new students highlights the critical need for universities to
enhance students' technological skills, without generalising their background preparedness, for students’
access and success with artificial intelligence tools as they transition to higher education. It is incumbent
upon lecturers to provide supplemental instruction to students whose academic preparedness has been
compromised by socioeconomic factors. The technological literacy and training of digital natives in
developing nations are shaped by their socioeconomic backgrounds. The role of universities’ training in

advancing equity within society and education warrants further investigation.
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