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ABSTRACT
The objective of this study was to examine university students’
technostress as it relates to their academic commitment in South
Africa, in accordance with the technostress creators’ model and
the adapted organizational commitment model. Through an online
survey, a closed-ended questionnaire was employed to collect data
from a randomly selected sample of 199 first-year undergraduate
students at a South African university of technology. The findings
reveal that techno-complexity has a significantly direct negative
relationship (-.74) with students’ academic commitment. However,
techno-uncertainty significantly positively (.42) impacts students’
commitment. In addition, techno-invasion insignificantly positively
impact (.11) on students’ academic commitment. Interestingly, stu-
dents’ age negatively correlated with techno-complexity, with older
students being less affected by the complexity of technology for
learning. Surprisingly, time spend using information communica-
tion technologies is positively correlated with techno-uncertainty;
thus, more time spent using information communication technolo-
gies is associated with more effect from techno-uncertainty. In
addition, the findings revealed that gender differences significantly
impacted on the differences in the levels of students’ technostress,
with techno-invasion being more highly perceived by male stu-
dents. These findings may assist universities in implementing re-
mote teaching and provide valuable insights for online and remote
teaching for scholars. However, these findings have generalizability
limitations as the study focused on one institution of higher educa-
tion. Future longitudinal studies that include other universities are
encouraged; such studies may determine technostress changes as
the institutions migrate back to multimodal teaching and learning
systems post-Covid 19.
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1 INTRODUCTION
The pedagogical delivery methods in higher education (HE) have
been transforming over time, driven by the associated socio-
economic and technological changes. Global HE has accepted the
significance of transforming into spaces that afford students innova-
tion and creativity [24, 31]. Thus, it has become imperative for HE
institutions to keep up with changing environments to sustain their
relevance. This study concentrates on the technologically driven
challenges faced by first-year undergraduate university students
brought about by the trajectory and changing South African HE
spaces. Since the beginning of the year 2020, South Africa has been
antagonized by the effects of the COVID-19 pandemic. As a mea-
sure to curtail the further spread of the virus, the South African
government-imposed risk-adjusted lockdowns and related mea-
sures. The measures included the closure of HE physical spaces
and the emergent adoption of remote academic activities (teaching,
learning, research, and community engagements). Online teaching
resultantly thrived globally [31], through the leverage of informa-
tion and communication technologies (ICTs) for continuity in times
of disruptions such as the COVID-19 pandemic [89].

Under normal circumstances, HE students would familiarize
themselves with university systems and processes during orienta-
tion sessions and through face-to-face interaction with university
lecturers, academic advisors, and peers over the course of the first
few weeks of the first study period (semester). However, during
the emergency remote teaching (ERT) period, due to the sudden
closures of university campuses, first-year students were mostly left
in the cold, with their gadgets and online applications such as the
student portals, learning management systems, student emails, and
WhatsApp groups being their self-regulated sources of information.
The move resulted in a sudden change in students’ academic lives,
and some were affected psychologically due to increased pressure,
anxiety, and uncertainty, among other things [7]. [29] reported
that students struggled with technology and related stress. [16]
emphasized that students registered in online courses reveal signif-
icantly higher levels of technology-related irritation, anxiety, and
vulnerability. As [40] mentioned, the online shift thus demanded
a completely new pedagogy in academia, characterized by a high
possibility for an increase in occupational stress and associated
illness, thus the result of readjustment during COVID-19. There
is a plethora of scholarly suggestions that social seclusion can in-
duce stress-related emotions and diminish welfare [12, 39, 64]. It is
unarguably true that online learning environments afford students
many benefits, including self-paced learning and flexibility [58].
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Nevertheless, not all students can equally take advantage of these
opportunities [84], particularly if the design of online learning
environments is emergently done, potentially disregarding stu-
dents’ individual differences [56]. During the ERT period, some
inexperienced (i.e., first-year undergraduate) students may possess
diminished self-confidence and experience undesirable feelings [1].

Considering the above, ERT was characterized by the fast-paced
advancement and absorption of ICTs in education spaces with a
vision for seamlessness in academic activities. Consequently, poten-
tial negative consequences were imminent, possibly affecting both
lecturers’ and students’ wellbeing [33, 80], as ERT differs from on-
line teaching, which is planned [44]. As argued by [45], unforeseen
events such as COVID-19 may result in varied behavioral adapta-
tions. Despite the potential benefits brought about by ICTs, they
have a strong connection with high stress levels among users [36].
The increased use of ICTs has changed learning dynamics and incul-
cated a perpetual urgency by fostering expectations about students
being available all day and delivering efficiently [10]. The volume
of educational information increased, and the expectation was that
students would interact and engage with the information faster and
complete given tasks. The assumption that an online presence for
the execution of tasks is possible at anytime and anywhere creates
the expectation that students can perform tasks conveniently re-
gardless of place and time. This leads to adverse effects, such as
increased student stress [65]. Symptoms such as anxiety, physical
diseases, behavioral strain, technophobia, mental fatigue, memory
disturbances, poor concentration, irritability, feelings of exhaus-
tion, and insomnia [9] have been synonymized with technostress
in literature.

The sudden transition to remote teaching triggered fears con-
cerning readiness and the success of online education [8, 26, 47].
Therefore, this study advances some possible contributions to the
literature on online education and students’ technology driven
stress. First, the study introduces the concepts of stress in online
learning based on the technostress creators’ model by focusing on
techno-overload which denotes ICTs’ probability to force users to
execute duties efficiently, work for long hours or alter their work
habits, techno-uncertainty which pertains to technological inno-
vations bringing about unpredictability, techno-insecurity where
individuals’ insecurities are threatened by knowledgeable others,
techno-invasion which pertains to ICTs’ ability to take over users’
own private life and results in the boundaries between work life
and private life being greatly distorted, and techno-complexity
where ICTs’ characteristics and complexity lead users to feeling
insufficiently skilled. Despite recent studies having concentrated
on the challenges of online teaching and learning, online learning
behavior [18, 92], the researcher found few to no studies focusing
on the stress that technology imposes on students, especially in the
context of a developing economy. In addition, consideration is given
to the effects of technostress on students’ academic commitment
during ERT. Therefore, the study seeks to answer the following
question:What are the effects of techno-stressors on South African
higher education students’ academic commitment?

1.1 African HE Trajectory
1.1.1 Internationalisation of programmes. African higher educa-
tion has witnessed an expanding inclination toward academic and
student exchange programs in response to the phenomenon of glob-
alization and internationalization. Accordingly, the globalization
process continues to shape higher education policy discourses us-
ing ICTs. Consequently, several African countries presented ICT
policies and strategies to improve higher education delivery. Liber-
alization and deregulation of the digital sector enabled numerous
African countries to simultaneously embrace an improvement in
the superiority of ICT infrastructure [91]. Responsively, African
higher institutions have increasingly been tapping and leveraging
ICTs in a bid to internationalize their study programmes and offer-
ings to remain competitive. These developments are also driven by
the commercialization of the African HE sectors [50, 75]. In such
situations, the ICT enabled teaching and learning offers the benefits
of borderless and wide access to students from different parts of
the African continent and the world at large.

1.1.2 Massification in higher education. In addition to the efforts
to integrate digital tools into the provision of higher education,
there is an ever-increasing demand for access to higher education
in Africa [90]. Masses of students are now being enrolled in aca-
demic institutions that were historically designed to accommodate
a few. However, with such increased enrollments, ICT infrastruc-
ture and related resources are unmatched and lead to student stress.
Massification in a South African higher education environment
characterized by financial problems, ICT resource constraints, and
other resource constraints gives rise to stress and frustration, which
in turn create new challenges such as high student dropout rates,
low throughput, and student protests, especially by students from
poor backgrounds. For example, [55] reported that, “on average,
70% of the families of the higher education dropouts surveyed were
in the category ‘low economic status. [25] reported that conflicts
among university students were fueled by the differences in their
socio-economic backgrounds. Despite the existence of these chal-
lenges, there is evidence of students’ commitment to academia in
South Africa. Such commitment is seen as students’ protests with
the aim of accessing academic programmes. For example, the “fees
must fall” movement aimed to provide access to higher education
for all.

1.1.3 Unequal access to resources. Some of the challenges in higher
education are historically shaped, while others are derived from
recent developments such as deepening socio-economic hardships
and pandemics. From a historical point of view, access to quality
education (i.e., ICT education) by African nationals was deliberately
limited by colonial authorities. As such, throughout the African
continent, the number of key university enrollments was kept low,
resulting in small academic systems at the time of independence.
In addition to limited enrollments, the curricula in African univer-
sities were limited at the time of independence. Despite African
countries having attained independence, the effects of colonial lim-
itations such as unequal access to ICT material resources, power
relations, and structural racism are still evident in the higher educa-
tion system [54]. The effects of the colonial past remain significant
as discussions are made about the challenges faced by African
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higher education today that lead to stress among higher education
students. For example, differentiation in the allocation of ICT re-
sources across universities based on unequal government spending
during the apartheid era [28], and the subtle exclusion of black
students in historically privileged institutions [88].

1.1.4 The COVID-19 pandemic. In addition to problems of access to
quality higher education, the COVID-19 pandemic and its demands
for distancing, which caught many South African HE institutions
off-guard, resulted in the uncovering of the level of institutional
and student under-preparedness for online teaching and learning.
Most South African higher education institutions that have been
lagging in the integration of ICTs for programme offerings were
pushed to emergently lean on ICTs for survival during the COVID-
19 pandemic. Universities in Africa operate in an environment that
has the lowest internet penetration rate in the world [46], resulting
in most university undergraduate rural and township students pos-
sessing little, if any, knowledge, skills, and resources essential for
participating in digital pedagogies in an emergently shifted teach-
ing and learning space. Consequently, the COVID-19 pandemic
and the need for involuntary social distancing pushed students to
emergently upskill and acquaint themselves with online learning
platforms to guarantee the continuity of their academic journey,
potentially adding on to the students’ stresses and negatively im-
pacting their academic commitment.

1.2 Context of the study
The dynamics of South African HE institutions are shaped by socio-
economic and historical contexts. Just like most universities in
South Africa, the university studied draws its students from urban
areas, rural areas, and townships, and there exist inequalities and
imbalances pertaining to resource access, including ICTs for ERT.
South African learning environments have been historically shaped
by apartheid policies [89]. As such, rural and township black stu-
dents are mostly affected by a lack of access to ICTs and related
technological devices, a lack of ICT knowledge, and a lack of skills
due to the unavailability of ICT offerings in such schools. Accord-
ing to Statistics South Africa, about “42.9 % of rural schools had
access to the internet in 2017” [77, 120). The learning environment
in which the study university is situated is described as one of the
most unequal societies in the world [78], and the vast majority of
poor black South Africans cannot afford to buy data for connectivity
[14, 66], all of which are essential for online learning.

The learning environment is characterized by the failure of e-
Education policies, as demonstrated in separate studies by [67, 68,
87], and the rapid increase in rural and township students’ access
to HE [6], driven by current massification in HE. In addition, issues
of poverty, unaffordability of devices and data, network problems,
and the unavailability of related technologies for self-development
exacerbated the challenges during the COVID-19 pandemic [27].
The Education White Paper 3, of 1997, conceded that South African
institutions of higher learning are challenged ‘to redress past in-
equalities and to transform the HE system to serve a new social
order, to meet pressing national needs, and to respond to new real-
ities and opportunities’ [23] that advance inclusive initiatives for

HE accessibility by diverse groups of students [22]. In the Depart-
ment of Basic Education Action Plan to 2019 report, the Depart-
ment of Basic Education (‘Department of Education’) accepted that
technology-supported education has not progressed as envisioned
in South Africa.

The study university draws most students from previously
marginalized communities, mostly affected by the problems dis-
cussed above. Regardless of this background, students at the univer-
sity studied were expected to acclimate themselves quickly to ICTs
before learning to participate and engage in the academic activities
during the ERT. This situation might have imposed pressure on
students, especially first-year undergraduate students from rural
and township backgrounds who needed to adapt to the changing
learning environment driven by ICTs, potentially leading to tech-
nostress. The preceding sections discussed the context in which the
study was undertaken, the following section discusses the problem
statement.

1.3 Problem statement
The failure of e-Education policies and the emergent and demanding
nature of remote teaching in an environment already characterized
by socio-economic challenges might have led to further deteriora-
tion of study conditions. In a developing country already charac-
terized by high university dropout rates [55], a sudden increase in
study demands for students could potentially worsen the situation.
Indeed, as [3] argues, stress is triggered by an action or a demand,
in this instance, a sudden shift to unfamiliar online learning envi-
ronments. Against this backdrop, this study argues that students
with inadequate ICT knowledge and skills responsive to contempo-
rary realities and opportunities in HE might have been haunted by
technostress and deserve attention. Therefore, the study focuses on
technostress and its effects on academic commitment by first-year
students at a South African university during the COVID-19 period.
Despite various South African institutions going back to a more
balanced course design, such as blended learning, results from such
an emergency remote teaching periods are helpful for future higher
education directions. South Africa is prone to various emergencies,
for example, the recent floods and the 2021 political unrest, which
are all detrimental to the normal face-to-face teaching and learning
processes. The following sections offer a discussion of the literature
review.

2 CONCEPTUAL BACKGROUND AND
HYPOTHESES DEVELOPMENT

2.1 Technostress
Technostress is a phrase coined to describe stress emanating from
the continuous use of ICTs [72]. In the context of this study, stu-
dents are demanded by the universities to migrate from face-to-face
lectures to a fully online presence due to the demands of the COVID-
19. Given the multitude of problems in ICT integration in the South
African education system, including the failure of ICT in education
policies and the unavailability of ICT resources, a misfit between
the demands of online presence (eLearning) and students’ ICT skills
and abilities can exist. In addition, the constant online presence
and the need to respond to never-ending disruptive notifications
on ICT gadgets can lead to fatigue, concentration problems, and
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disruption in daily routines [38]. For example, South African univer-
sity students were expected to familiarize themselves with the new
norm through eLearning policies and procedures, trainings, and
workshops [37]. As argued by [69], the bombardment of students
with such workshops and emails from academics and university
management often leads to stress. In addition, the availability of too
many technological resources to individuals who lack technological
skills and knowledge causes a misfit between students’ usability
and their adopted technology [49]. Consequently, this study sub-
mits that misfits in a context of emergent adoption can influence
students’ technostress and, consequently, academic commitment.

Although a few studies exist on technostress in the global north
[17], it is not well understood how technostress develops through
students’ use practices or how technostress can affect their aca-
demic commitment in the South African context. Literature on
stress emanating from ICTs is still scarce [81], despite the red flags
and concerns regarding the need for research documenting ICT-
related stresses [21, 61, 80]. While studies conducted in developed
economies report evidence that characteristics of users (i.e., stu-
dents) can influence aspects of ICT acceptance and use [20, 35, 43].
Studies demonstrate that stress is inversely correlated with vital
work attitudes (for example, organizational commitment and job
satisfaction) [30, 79], and positively correlated with anxiety, disor-
ders, and burnout [34]. For example, a study by [85] in China found
that technostress affected employees differently. Chinese employ-
ees were negatively affected by hastily advancing and progressively
complex technologies. However, techno-overload had a positive
effect on productivity, while techno-invasion and techno-insecurity
negatively impacted productivity. [57] revealed that technostress
negatively impacted the work performance of university teachers.
A separate study on teachers in Palestine by [48] revealed that
technostress had negative effects on both perceived usefulness and
attitudes towards mobile technology use. As agreed by [43], there
is a scarcity of studies specifically related to the effect of techno-
stressors on students’ academic commitment.

Based on the above discussion, a scenario of potentially increased
technostress emanating from the nature of ERT and the increased
demands for the use of ICTs in an environment characterized by a
lack of ICT resources might have led to South African students’ low
academic commitment and therefore deserves attention. Despite
increased interest by scholars in the comprehension of the negative
effects of stress caused by digital technologies, there is a dearth of
studies on the existence of technostress and its effects on univer-
sity students’ academic commitment in the African context. This
study extends knowledge on technostress to a different context
characterized by a lack of ICT resources and skills. Accordingly, it
became of vital importance to investigate the phenomenon of tech-
nostress among first year South African university students during
the ERT. Understanding the phenomenon affords opportunities to
comprehend its characteristics and, therefore, to recommend poten-
tial strategies that curb its further devastating effects on the African
university student populace. In addition, it becomes of vital impor-
tance to understand students’ needs should another pandemic or
disaster occur or an extended ERT occur [66]. As supported by [74],
comprehension of evidence supported by practices for teaching and
learning becomes more germane.

2.2 Academic commitment
Academic commitment can be related to as comprising affective
commitment, continuance commitment, and normative commit-
ment. Firstly, the affective commitment construct from [63]’s theory
of organizational commitment can be contextualized to represent
the extent to which students are attached to their academic pro-
grammes in which they are enrolled. As students remain in the
academic programmes because of their strong beliefs in the univer-
sity’s goals and values, they are happy and willing to do anything
(i.e., upgrade their ICT knowledge and skills) to progress with their
academic activities during ERT periods. Secondly, the continuance
commitment is measured by the extent of the students’ beliefs about
how much it will cost them if they leave the academic programmes
that they are currently enrolled in. This can be contextualized to
represent the aims of the students to stay put in their academic pro-
grammes due to the trouble of getting enrolled in other programmes
that might not incorporate ICTs during the ERT. Continuance com-
mitment is driven by the unavailability of alternative options if
students leave their academic programmes. According to [63], con-
stant commitments happen if an individual stays in a situation due
to a lack of alternatives if they leave. Lastly, normative commitment
becomes the degree to which students’ commitment to continue
studying in their enrolled programmes due to pressure from peers
[63].

2.3 Technostress creators
Difficulties in adapting to technology and the demands arising
from the expanded use of ICTs have been evident in organizations
[83]. These lead to technostress and are referred to as technostress
creators or techno-stressors [80]. Problems such as reduced produc-
tivity, organizational commitment, anxiety, and fatigue are reported
as users struggle to use ICTs in their environments [82, 83]. Techno-
stressors often pertain to information overload, leading to fatigue
and a loss of information screening and mining for the students.
Secondly, techno-stressors pertain to continued availability, where
students can connect anytime and anywhere and are expected to
instantly respond to their study demands. Among other stressors,
poor network connectivity, data shortages, disturbances at home,
and instructional jargon. [83] classified technostress creators into
five categories; thus,

Techno-overload refers to ICTs’ probability of forcing users to
execute duties efficiently, work for long hours, or alter their work
habits [83]. This could imply a greater student workload, where
students study for longer hours, demand faster completion of as-
signments, and alter their study habits because of the integration
of technology during ERT. Therefore, the study suggests:

Hypothesis 1: Techno-overload significantly influences students’
academic commitment.

Techno-invasion pertains to ICTs’ ability to take over users’
private lives and results in the boundaries between work life and
private life being greatly distorted. Students’ family lives could be
taken over, for upskilling on ICTs instead of going on holidays and
vacations. Therefore, the study proposes:

Hypothesis 2: Techno-invasion significantly influences students’
academic commitment.
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Figure 1: The proposed research model: adapted from Tarafdar et al. (2007).

Techno-complexity refers to circumstances where ICTs’ charac-
teristics and complexity lead users to feel insufficiently skilled. This
may imply students’ inability to understand or cope with the com-
plexity of ICTs for learning. Techno-complexity pushes students to
consider their ICT skills inadequate and pushes them to learn and
comprehend various features [83]. Technological complexity brings
with it various challenges, including a burden on students and lower
academic performance. However, complexity generally comes with
the integration of ICTs [32], and the unavailability of time to learn
the technologies also puts students under unwarranted pressure
[60]. Therefore, the study suggests:

Hypothesis 3: Techno-complexity significantly influences students’
academic commitment.

Techno-insecurity is associated with potential students’ aca-
demic insecurities being threatened by knowledgeable students.
Techno-insecurity can push students to constantly upgrade their
ICT skills and knowledge. Therefore, the study proposes:

Hypothesis 4: Techno-insecurity significantly influences students’
academic commitment.

Techno-uncertainty, which pertains to technological innovations
bringing about unpredictability and uncertainty [70]. It is linked to
constant improvements and alterations in ICTs that unsettle users
and drive them to upskill [82]. This can be contextualized to mean
constant changes in ICTs for teaching and learning, thus threaten-
ing students’ academic commitment, in line with [83], who reported
that as students are compelled to constantly learn new features of
the learning management systems, they become mentally unsettled.
Therefore, the study suggests:

Hypothesis 5: Techno-uncertainty significantly influences students’
academic commitment.

The section above discussed the technostress creators, which
are mapped to the academic commitment constructs adapted from
Meyer and Allen’s commitment scale. As depicted in Figure 1 below,
a combination of different techno-stressors has the potential to neg-
atively affect students’ commitment to academic studies. Guided
by the model, the study seeks to determine the influence of tech-
nostress on students’ overall academic commitment.

2.4 Demographic variables (age and gender) and
technostress

In addition to the above-mapped constructs of techno-stressors and
academic commitment, the study seeks to determine the differences
in the effects of demographic variables such as gender and age on
technostress. Diminished cognitive abilities associated with aging
have been linked to increased technostress in studies [41, 42). [86]. A
study in India also revealed that older students demonstrated higher
technostress than their younger counterparts. Contrary to these
findings, [72] had earlier found that age was inversely correlated
to levels of technostress. Consequently, it becomes inconclusive on
the relationship between age and technostress. In addition, gender
differences and technostress have been reported in literature; for
example, a recent report by [19] suggested that male students had
lower levels of technostress in comparison to females. The find-
ings by [19] are supported by [86], whose recent study on Indian
students revealed that females demonstrated higher levels of tech-
nostress in comparison to males. However, an earlier study [72]
demonstrated the opposite, in that female employees had lower
levels of technostress in comparison to male employees. The is-
sue of age and gender differences in relation to technostress level
disparities becomes an issue of contention. Therefore, the study
proposes:

H6: Gender differences impose significant differences in technostress
among university students.

H7: Age differences impose significant differences in technostress
among university students.

2.5 ICT skills and experience on technostress
Literature [72, 94] revealed that individuals who are ICT skilled and
possess adequate experience in using ICT demonstrate low levels
of technostress. This was reinforced by [86], who demonstrated in
their study in India that students with less ICT experience demon-
strated higher technostress levels. Therefore, the study suggested.

H8: ICT skill differences impose significant differences in technos-
tress among university students.
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H9: ICT experience differences impose significant differences in
technostress among university students.

3 MATERIALS AND METHODS
This quantitative study was conducted at a multidisciplinary uni-
versity of technology in South Africa. ICTs are used for various
academic activities in the university in the form of Moodle, MS
Teams, an electronic library and an electronic students’ portal for
e-academic advising, e-assessments, e-tutorials, and virtual classes.

3.1 Operationalization of constructs
Technostress among students was measured on a five-point Lik-
ert scale, using the adapted scales from [83]. The technostress
constructs included techno-overload, techno-invasion, techno-
complexity, techno-insecurity, and techno-uncertainty. In addition,
academic commitment, adapted from the previous work of [63],
was measured on a five-point Likert scale. However, the constructs
were adapted and modified to fit into the academic context.

3.2 Data collection process
The research questionnaire was developed, piloted, validated, and
converted into an online questionnaire for emailing to a randomly
selected sample of 250 first-year undergraduate students from five
faculties within the study university. After the ethics clearance
was granted, the researcher requested and received a list of stu-
dents’ emails from different faculties. Links to the online survey
questionnaire were sent to students through their emails and the
students’ portal. Data collection started in January 2022 and ended
in April 2022, when COVID-19 regulations were still in effect and
most South African institutions of higher education were still de-
livering academic activities mainly through online platforms. A
total of 202 responses were received after the third follow-up. From
the original 202 electronic responses, 3 incomplete responses were
dropped, leaving 199 complete responses for analysis. Of the com-
pleted responses, 48.7% were from male students and 51.3% were
from female students. Most of the students (92.7%) had less than 8
years’ experience using ICT in a formal learning environment. In
addition, 91.7% indicated that they spend more than 4 hours online
daily, executing the demands of their studies. However, 79.6% of the
respondents indicated that their ICT skills were (not at all aligned -
not aligned) to the skills needed for conducting online academic
activities, as shown in Table 1 below.

4 DATA ANALYSIS
Stress has been documented as a significant determinant of human
behavior in organizations [15, 72, 83]. This is especially signifi-
cant in the context of institutional change, for example, changes
brought about by the need to respond to the COVID-19 pandemic
in academia. Through the technostress creators’ model and the
adapted organizational commitment model, the study aimed at
examining the effects of technostress on students’ academic com-
mitment.

Factor analysis with Promax rotation was applied to the 19 tech-
nostress items. Three factors were extracted, which account for
59.67% of the variance in the data. A Kaiser-Meyer-Olkin Measure
of Sampling Adequacy (KMO) of 0.913 and a significant Bartlett’s

test indicate that the data was adequate for successful and reliable
extraction. Rotation converged in six iterations. During the process,
Item 3.19 (I must constantly update my technology skills to avoid
poor grades) was dropped because it did not load strongly enough
onto any factor. Thereafter, items 3.1(I am forced by this technology
to spendmore time onmy studies than I can handle), 3.2 (I am forced
by this technology to study with very tight time schedules), 3.4 (I
am forced to change my study habits to adapt to new technologies),
and 3.8 (I feel my personal life is being invaded by this technology)
were dropped, one at a time, as they cross-loaded onto more than
one factor. As a result, three technostress factors emerged as valid
from the survey data, namely techno-complexity, techno-invasion,
and techno-uncertainty as demonstrated by the factor loadings in
Table 2 below.

4.1 Confirmatory Factor Analysis (CFA)
(techno-stressors)

The proposed measurement model was then analyzed using CFA (a
component of SEM). The table below provides a summary of item
loadings as well as reliability and validity statistics. In addition,
in Table 3, there are some model fit statistics that show that the
measurement model is an adequate fit.

Academic commitment as a latent variable with measured vari-
ables could not be added. This was due to the limitation on attain-
ment of convergent validity. Resultantly, in place of using a latent
variable, a measured variable for academic commitment construct
was formed by calculating the average of items that are included in
the construct as per the factor analysis. A composite variable using
these four items was used for commitment in the model. This has a
reliability value for Cronbach’s alpha of 0.683 which is acceptable.
The results from the SEM showing the causal paths between the
techno-stressors and commitment results are depicted in Table 4
below.

These results show that techno-complexity is a significant pre-
dictor of lack of academic commitment by first year students (neg-
ative beta value, p<.001), therefore H3 was supported. In addition,
techno-uncertainty is a significant predictor of first-year students’
academic commitment (positive beta, p<.001) resulting in H5 be-
ing supported. However, techno-invasion insignificantly positively
effect on students’ academic commitment, therefore H2was not sup-
ported. Finally, H1 and H4 were not supported as these constructs
did not emerge as valid from the survey data. This is represented
in the model in Figure 2 below.

5 DISCUSSION AND CONCLUSION
The rapid development and adoption of technologies has drasti-
cally shifted the information sharing methods in different contexts
including the higher education [11, 37). The digital technological
revolution has been catalyzed by the COVID-19 pandemic, amid
the 4th industrial revolution further shifting the higher education
trajectory. The research aimed at applying the technostress cre-
ators’ model and the adapted organizational commitment model to
assess the effects of stress emanating from the use of information
technology on academic commitment by a group of South African
university students. The study was motivated based on the sudden
increase in the use of technologies to process information in higher
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Table 1: Respondents’ demographics

Characteristics Valid Percentage (100%)
Gender: Male 48.7
Female 51.3

Age: 17-22 28.8
19-20 43.5
21-22 20.4
23-25 6.3
More than 25 years 1.0

Average daily online presence: 0-<2 hours 0.5
2-<4 hours 7.9
4-<6 hours 28.8
6-<8 hours 48.2
8-10 hours 12.6
More than 10 hours 2.1

Respondent’s faculty: Arts and design 21.5
Management sciences 24.6
Accounting and informatics 18.8
Applied sciences 16.2
Health sciences 8.9
Engineering and built environment 9.9

Experience in ICT use: <3 years 51.3
3 - <8 years 41.4
8 - <12 years 6.3
12 - 15 years 1.0

Alignment between your ICT skills and the skills needed for online academic activities:
Not at all aligned 14.7
2 37.7
3 27.2
4 16.2
Very well aligned 4.2

Figure 2: The refined model
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Table 2: Factor loadings

Factor
Cronbach’s Alpha Techno-

complexity
(.909)

Techno-
invasion
(.812)

Techno-
uncertainty(.853)

3.14 I find new technologies too complex for me to understand and use. .851
3.17 I feel a constant threat to my pass grades due to new technologies .827
3.16 I do not know enough about this technology to handle my academic studies
satisfactorily.

.798

3.13 I take a long time to understand and use new technologies .710
3.10 There are constant changes in the computer software used for my academic
activities

.660

3.18 I am threatened by classmates with newer technology skills .637
3.15 I find my peers know more about computer technology than I do. .627
3.9 There are always new developments in the technologies we use in our
university

.625

3.3 I am forced by this technology to study much faster. .504
3.7 I must sacrifice my vacation and weekend time to keep current on new
technologies

.895

3.6 I spend less time with my family due to this technology. .734
3.5 I must be in touch with my studies even during my vacation due to this
technology

.539

3.12 There are frequent upgrades in computer networks in our university. .892
3.11 There are constant changes in computer hardware in our university .761

Table 3: Techno-stressors CFA

CONSTRUCT Measured variables Loadings
Techno-complexity (TS1)3.3 I am forced by this technology to study much faster. 0.665

3.9 There are always new developments in the technologies we use in our university 0.716
3.10 There are constant changes in computer software used for my academic activities 0.741
3.13 I take a long time to understand and use new technologies 0.797
3.14 I find new technologies too complex for me to understand and use. 0.814
3.15 I find my peers know more about computer technology than I do. 0.586
3.16 I do not know enough about this technology to handle my academic studies

satisfactorily.
0.798

3.17 I feel a constant threat to my pass grades due to new technologies 0.751
3.18 I am threatened by classmates with newer technology skills 0.678

Composite reliability (CR) 0.811
Average variance extracted (AVE) 0.534
Maximum shared square variance (MSV) 0.530

Techno-invasion (TS2) 3.5 I must be in touch with my studies even during my vacation due to this technology 0.681
3.6 I spend less time with my family due to this technology. 0.858
3.7 I must sacrifice my vacation and weekend time to keep current on new technologies 0.782

Composite reliability (CR) 0.819
Average variance extracted (AVE) 0.604
Maximum shared square variance (MSV) 0.530

Techno-uncertainty
(TS3)

3.11 There are constant changes in computer hardware in our university 0.915

3.12
There are frequent upgrades in computer networks in our university.

0.814
Composite reliability (CR) 0.857
Average variance extracted (AVE) 1.750
Maximum shared square variance (MSV) 0.371

Model fit indices X2 / df = 1.841 (p<.001); IFI = .961; CFI = .960; TLI = .950; RMSEA = .065
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Table 4: Structural Equation Modelling

Independent variable Dependent variable Standardized regression coefficient p-value
Techno-complexity (TS1) Academic commitment -.740 <.001*
Techno-invasion (TS2) Academic commitment .111 .367
Techno-uncertainty (TS3) Academic commitment .418 <.001*

education environments as a respond to the covid-19 pandemic
imperatives. [62] argued that too much exposure to information
and the associated processing can lead to result in an imbalance
between such technologies and the individuals’ cognitive abilities.
Despite being in post covid-19, a study of this nature remains per-
tinent as South African higher education and the African higher
education continue to leverage academic activities on information
technologies for academic purposes. The following sections discuss
findings from this study.

5.1 Gender differences on technostress
Results demonstrate that techno-invasion is more highly perceived
by male students (3.88) than by female students (3.68), t (185.097)
= 2.192, p=.030. The finding disagrees with [51], who found no
statistically significant sex difference in occupational stress and
organizational commitment. This finding also diverges with [4],
whose study found no statistically significant differences in the
development of technostress among male and female workers in
Nigeria. In South Africa, [52] revealed no significant influence of
gender differences on technostress. The study finding is also incon-
sistent with findings in a study by [57] that revealed no impact of
gender differences in relation to technostress. Therefore, H6 was
supported.

5.2 Age differences on technostress
Students’ age negatively correlated with techno-complexity, and
older students are less affected by the complexity of technology
for learning. However, the results were inconsistent with separate
studies by [42] and [86]. In a study by [57], older university teachers
demonstrated the need for support on technostress creators of com-
plexity and overload in comparison to their younger counterparts.
Therefore, H7 was supported.

5.3 ICT skills and experience on technostress
Interestingly, time (in years) using ICTs in formal learning contexts
is positively correlated with techno-uncertainty. This result was
inconsistent with findings by [72]. Furthermore, results further re-
vealed that better alignment of students’ ICT skills and skills needed
for online academic activities, are both significantly associated with
less impact of techno-complexity and techno-invasion. Therefore,
H8 and H9 were accepted.

5.4 Techno-invasion and students’ academic
commitment

As unexpected, findings revealed insignificant positive correlation
between techno-invasion and academic commitment, meaning that
ICTs’ capability to force students to execute assessments and other

study related work efficiently, work for long hours or alter their
study habits does not necessarily lead to decreased level of stu-
dent academic commitment. This finding agrees with [73] whose
study suggests that stress can positively and negatively influence
individuals. According to [3], some individuals fail to cope at the
slightest manifestation of stress, whereas some fail give their best
in the absence of stress. It can be argued then, that much of stu-
dents’ response to technology use and related demands hinge on
the circumstances and their abilities in anticipation and copying
mechanisms.

5.5 Techno-uncertainty and students’ academic
commitment

In addition, findings revealed significant positive correlation be-
tween techno-uncertainty and students’ commitment to their stud-
ies. The study suggests that potential alterations and constant im-
provements in ICTs demonstrated the potential to unsettle stu-
dents and to drive them to upskill and survive in the new realities.
However, this did not necessarily lead to students’ decrease in
their commitment to their studies. These findings agree with [5],
who reported that academic librarians’ organizational commitment
positively correlated to techno-uncertainty and techno-overload.
The finding resonates with findings by [2] whose study reported
that Palestinian students perceived techno-complexity and techno-
uncertainty.

5.6 Techno-complexity and students’
commitment

Findings revealed a significant negative correlation between stress
emanating from techno-complexity and students’ commitment to
their studies. The study suggests that when ICTs’ characteristics and
complexity lead to students feeling insufficiently skilled, students
become less committed to their studies. This finding is supported
by [76], who found that job stress had a negative impact on em-
ployees’ organizational commitment. This finding also resonates
with [57], whose study found that techno-complexity had signif-
icant negative effects on university teachers’ work performance.
The finding from the current study is reasonable in the context of
first-year undergraduate students who have recently migrated from
secondary and high schools where ICTs are not generally used for
teaching and learning in South Africa. There is documented lack of
use and exposure to ICTs for learning by learners in secondary ed-
ucation systems. The gap exists as learners transition into HE, that
is more supported by ICTs and related technologies for teaching
and learning, potentially leading to stress.

Despite the current study concentrating on technostress in stu-
dents’ academic commitment, the study findings agree with [71],
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who found that technostress in the workplace resulted in employ-
ees’ decreased productivity. In addition, prior studies generally
agree on their findings that stressors negatively correlate with
organizational commitment [13, 53, 59, 93]. However, the techno-
logical burden and potential sources of stress might also be sources
of students’ inspiration. In addition, students might be taking the
techno-stressors as positive challenges towards the fulfillment of
their study requirements and the attainment of their qualifications.
Some degree of stress is healthy as it exerts a positive influence on
students’ well-being as they engage in their studies.

By adopting the technostress creators’ model and adapting the
organizational commitments model, the study affords some con-
tributions to expand our comprehension of the complex relation-
ship around technostress and students’ academic commitment in
online learning during COVID-19. This study provides empirical
findings that techno-invasion and techno-uncertainty positively im-
pact students’ academic commitment. However, techno-complexity
negatively affect first-year students’ academic commitment.

6 IMPLICATIONS
The study has implications for theory, policy, and practice.

6.1 Theoretical implications
On the theoretical side, the model tested is formed by integration
well-established models, i.e., the technostress creators’ model and
adapted organizational commitment model. No academic papers
have been found to explore the effects of technostress on academic
commitment. The relationships established have empirically proven
their suitability and inclusion in the final model and demonstrated
statistical significance. Therefore, the theoretical contribution of
this study is that it fills the gap in ERT literature which seemed
to have given limited attention to technostress and academic com-
mitment in HE environments. That is, this study is the first of its
kind to examine and effectively confirm the relationships between
technology related stresses and academic commitment.

6.2 Implications for policy
The study demonstrates an urgent need to revisit admissions poli-
cies in HEIs. Accordingly, the university and other HE institutions
in comparative contexts may need to design and implement ICT
bridging courses that acclimatize first-year undergraduate students
to ICTs for teaching and learning in the HE spaces. These ICT
courses could be implemented as part of the first-year student ex-
perience (FYSE) programmes.

6.3 Practical implications
It is envisaged that HEIs, educational technologists, HE academics,
e-Learning developers would benefit from this study to concentrate
on the aspects that demonstrated to be worth in the relationships
examined. Furthermore, the afore mentioned entities should give
attention when considering online learning. Measures need to be
put in place by the university to enhance the experience of first-year
undergraduate students, in the form of coping mechanisms such as
social support (instrumental and emotional). In addition, study load
amounts need to be monitored and rationally allocated to students
by lecturers and departments. The impression that students are

available online, at any time, and at any place stretches students
mentally and physically. Accordingly, curriculum design and de-
livery must be revisited, to align curriculum with the demands
of emergent remote teaching. First-year university undergraduate
students’ voices concerning technostress and its effects on aca-
demic commitment should be heard and considered in the redesign
of curriculum, the provision of much needed ICT resources and
knowledge, and the skills support anticipated in the context of
online teaching and learning.

7 LIMITATIONS AND FUTUREWORK
Generalizing these findings is limited as they relate to a specific
academic context characterized by a small group of first year un-
dergraduate students in a single South African institution of HE.
The findings may not fully embody the varied groups within South
Africa and the world. However, the findings are applicable to the
global context as most developing and underdeveloped countries
share similar characteristics to the selected university in South
Africa. Future longitudinal studies could be conducted to study
the phenomenon from a wider population. In addition, a study of
a similar nature could be conducted to make comparative analy-
sis of differences in the technostress and academic commitment
dichotomy during and post-COVID-19.
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