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Abstract: Given the upheavals that characterize the world of higher education and the recent literature
on the subject, the examination of what can improve student well-being has become critical. The
JD-R model, originally developed to explain the implementation of motivational processes and the
simultaneous unfolding of mechanisms that impact health, is used to contextualize the processes
that occur in higher education systems. Objective. The purpose of this paper is to examine the
role of personal resources such as optimism and self-efficacy in increasing academic engagement
and as protective factors against technostress. Method. A SEM model was implemented using
MPLUS 7 and Jamovi on a sample of 421 university Italian students. They completed an online
self-report questionnaire during the height of COVID-19 (May–November 2021) while taking online
courses and were predominantly female (64.4%) and full-time academic students (87.6%) with a
mean age of 24.6 years. Direct and indirect effects were estimated, accounting for the mediating role
of academic engagement. Results. The results indicate that both self-efficacy and optimism have
direct and negative effects on technostress. Self-efficacy, in turn, significantly increases academic
engagement, whereas optimism has no effect on it. Finally, academic engagement appears to reduce
the impact of technostress on the lives of students involved in the study, confirming its mediating role
in reducing technostress. Conclusions. This study provides numerous important clues and insights
into improving academic performance and well-being, as the use of personal resources can have
important implications for avoiding the negative consequences of technology.

Keywords: JD-R model; self-efficacy; optimism; academic engagement; technostress; university

1. Introduction

The motivational processes and academic performance of college students have been
increasingly studied in recent years (Bailey and Phillips 2016; Signore et al. 2019; Guppy
et al. 2022). Given the multiple changes that have also occurred recently, such as the COVID-
19 pandemic, universities are more and more concerned with satisfying the welfare of the
various stakeholders within them, including academics, administrative staff, and students,
which is necessary and even desirable (Cortese 2003). According to this view, the period of
forced shutdown during the height of the COVID-19 pandemic resulted in an exponentially
growing phenomenon. Stress due to technology use or technostress is defined as “the stress
experienced by users due to application multitasking, constant connectivity, information
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overload, frequent system upgrades and resulting uncertainty, constant relearning and
resulting work-related uncertainties, and technical problems related to organizational use
of ICT” (Tarafdar et al. 2011). Although this phenomenon has been studied mainly in the
world of work, the recent literature is beginning to examine its effects in education as well
(Qi 2019; X. Wang et al. 2020). Students are an important part of the college environment,
not only in terms of marketing and consumers (Maqsood et al. 2021): from this perspective,
the goodness of the overall structure, teaching, and quality of the institution directly
affects student satisfaction and performance. In addition to purely organizational factors,
students’ personal resources and their interaction with the underlying dynamics of activity
management also have a significant impact on student performance indicators. Personal
resources refer to characteristics of a person’s self that are often associated with resilience
and indicate the ability to successfully control and cope with the environment (Bakker and
Demerouti 2017).

As part of higher education institutions, universities play an important role in students’
personal, professional, and career development. Creating healthy universities, institutions
whose goal is to develop learning environments and organizational cultures to promote
the health, well-being, and sustainability of their community, is currently considered a
goal for improving college environments (Holt and Powell 2017; Di Fabio 2017). This
strategy is based on the concept of linkages and connections among the many components
of the college system. Improving the health profiles of students, faculty, and communities
by developing personal competencies that support learning and provide people with
the skills they need to respond to and cope with factors of wellness is one of the most
important goals of healthy universities (Dooris and Doherty 2010). A holistic, multi-
component, and comprehensive strategy is likely to be more successful than isolated
and fragmented interventions, according to promising findings from studies of healthy
universities in general (Knight and La Placa 2013; Mark Dooris et al. 2016). Thus, within this
framework, students are encouraged to use their personal resources to become proactive
and independent and to develop a sense of initiative and self-management skills throughout
their academic experience to achieve success (Danilowicz-Gösele et al. 2017; Weber et al.
2019). Moreover, in this crisis setting, students should be helped in strengthening their
personal resources, because studies have shown that high levels of attachment anxiety are
positively associated with stress and negatively associated with altruistic behavior. This
situation would be related to increased social distancing, depression, and feelings of anxiety
and would be responsible for decreased perceptions of support and attention, leading
students and young people (who generally have less powerful tools for coping with crises)
to perceive themselves as unlovable and incompetent (Gallè et al. 2020). This problem of
academic engagement and achievement should be carefully monitored. Moreover, this
issue is particularly important because students’ motivation needs to be monitored: If they
perceive themselves as competent and therefore can use their personal resources, they will
be able to accomplish their academic tasks (Cortese 2003). Indeed, student motivation
seems to be particularly related to social skills and assertiveness (Cortese 2003), which are
crucial for coping with the crisis of the pandemic and proactively addressing academic and
life issues.

As consequence of the COVID-19 pandemic, the college educational environment
changed significantly. Forced closures, social exclusion, restrictions, and the loss of tradi-
tional teaching methods have had a devastating impact on students, leading to increased
levels of stress, anxiety, and poorer psychological well-being. Indeed, studies on this topic
confirm that during the height of the pandemic, students developed increased anxiety and
depression due to forced isolation from their social networks (Sahu 2020). Consequently,
the drastic change brought about by the epidemic has led to a major rethinking of how
to promote adaptability to the imposed change while ensuring the procedures critical to
the academic success of college students, such as the achievement of their academic goals
(Clough and Strycharczyk 2015; Bandura 1997).
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Due to the previously stated theoretical, historical, and social framework, there is
interest in topics such as student well-being in academic settings, including crucial aspects
such as the influence of personal resources on satisfactory academic performance and the
engagement that students demonstrate in their academic careers. Exploring the character-
istics that can have a direct impact on the variables related to academic performance has
long been crucial, as it allows for organizing and planning a backbone in higher education
institutions that can improve students’ lives and well-being (Cortese 2003). Several the-
oretical models have been developed to understand the emergence and maintenance of
motivational processes in students’ lives in higher education.

The Job Demands–Resources Model (JD-R) is a theory that explains how efficiency and
well-being in different environments can be the result of two different types of situations,
namely demands and resources (Bakker and Demerouti 2017). The way these two elements
interact determines how well-being and job performance develop and how burnout behav-
iors manifest. Job demands include occupational processes that are physically and mentally
demanding when they exceed the worker’s adaptive capacity, such as workload (Bakker
and Demerouti 2017). On the other hand, job resources refer to the physical, psychological,
social, or organizational aspects of work that can reduce the physical and psychological
stress of job demands and increase the potential for learning and growth, such as psycho-
logical capital (Bakker and Demerouti 2014; Zeijen et al. 2021). Pressure and motivation
are two psychological mechanisms that link the two different components of the model.
When job demands lead to a lack of energy and health problems, this can quickly lead to
mechanisms that affect health processes (Bakker and de Vries 2021) On the contrary, when
workplace resources are important, they can lead to high levels of engagement and good
performance by increasing motivation (Zeijen et al. 2021).

The job demands and resources model (Bakker and Demerouti 2014, 2017; Demerouti
et al. 2001), which originally focused on the predisposing factors of purely work-related
organizational well-being and quality of life (Brondino et al. 2022), has received increasing
attention from scholars (Ingusci et al. 2020; Zeijen et al. 2021). In particular, this model
could provide a vantage point to examine all those dynamics of well-being and motivation
for learning and education that, on the one hand, are guided by the same constructs
(requirements, resources, academic engagement, performance, job crafting, student burnout,
and indicators of unwellness), but, on the other hand, may be “tailored” with respect to
specific contexts (requirements, resources, and indicators of performance/unwellness are,
in fact, defined according to the characteristics of the workplace, the workers, and the
organization). Based on these assumptions, the aim of this paper is to explore how, in
times of an “established” pandemic, the role of personal resources can be understood in
terms of predisposing factors for student well-being, particularly in relation to academic
engagement and the effects of technostress.

In line with the aim of this study and by exploring these points, this study helps us
identify and focus on elements that can improve academic performance and well-being.
In addition, this study highlights the role of personal resources in preventing negative
consequences of technology use, such as technostress. More importantly, this study presents
a new viewpoint that looks at the role of personal resources differently, suggesting that
skills that can be trained and developed can play a more critical role in engagement and
performance than dispositional ones. These considerations of training resources make them
strategic elements for student growth, learning, and success.

2. Theoretical Background
2.1. Personal Resources and Academic Engagement: The Role of Self-Efficacy and Optimism

The construct of engagement is an important aspect in various fields of psychology,
social sciences, and education. Interest in this concept is closely related to the growing
recognition that personal and active participation in social and institutional contexts is a
key factor in all processes that promote productivity, health, and well-being. This construct
has recently been explored in academic contexts because of its centrality in determining
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and implementing critical processes such as motivation (Martínez et al. 2019; Perkmann
et al. 2021) and has quickly become one of the most important processes for examining
student well-being and participation processes. Conceptually, academic engagement has
been described as the “investment and engaging behavior in student learning processes”
(Cheon et al. 2020). Student engagement is generally associated with a positive attitude
toward one’s study activities and demonstrates and develops resources in the form of
diligence, activity, and initiative.

There is evidence of a positive relationship between academic engagement and positive
personal resources such as self-efficacy and optimism (Martínez et al. 2019; Vizoso et al.
2018; Sabbaghi et al. 2020). Self-efficacy and optimism are part of what has been termed
“psychological capital” or simply PsyCap, i.e., a multidimensional construct that has
received increasing attention in recent decades. Psychological capital is a central construct
of positive organizational behavior and is defined as “the state of positive psychological
development of an individual characterized by: (a) confidence (self-belief) in making
the necessary effort to successfully accomplish challenging tasks; (b) positive attribution
(optimism) regarding present and future success; (c) persistence in the pursuit of goals
and, when necessary, redirection toward goals (hope) to succeed; and (d) perseverance
and bouncing back in the face of problems and adversity and even beyond (resilience) to
succeed” (F. Luthans et al. 2007), p. 12. In (Scheier and Carver 1985), dispositional optimism
is described as the extent to which a person has positive expectations about his or her future.
The construct of psychological capital is linked to other central themes in organizational
psychology. The ability to cope with difficulties and overcome adverse events is also
characteristic of concepts such as mental toughness, a strategy that, according to (Clough
and Strycharczyk 2015), is useful for improving performance, resilience, and well-being in
organizations. Like the definition of resilience, mental toughness concerns the behavioral
aspect and is closely related to elements such as leadership, employability, and motivation.
Founded like psychological capital on the theoretical framework of positive psychology,
mental toughness therefore considers the existence of four fundamental dimensions, namely,
control over everyday circumstances, commitment to bring about positive effects from
one’s actions, the challenge to overcome one’s limits, and confidence in one’s own abilities
and skills.

Students who perceive positive expectations in the pursuit of their goals are more
likely to persevere in the face of difficulty and find more ways to achieve their goals should
obstacles arise. Self-efficacy, on the other hand, is based on the belief that it is possible to
use known individual resources to achieve desired outcomes. This belief can be gained
from a wealth of experience, self-study, positive feedback, and psychological reinforcement.
Efficacy beliefs are highly predictive of goal setting and academic success (Bandura 1997).
In summary, such personal adaptive coping resources appear to increase academic vitality,
engagement, and receptivity, i.e., the three main dimensions of academic engagement, and
consequently positively influence students’ academic success and achievement (Sabbaghi
et al. 2020). Thus, in view of the referenced literature, this study is aimed at exploring:

â The positive association between self-efficacy and academic engagement, as well as
the one between optimism and academic engagement.

2.2. Academic Engagement and Technostress

As said before, the pandemic led to an exponential risk of stress due to the use of
technology in academic settings, as the use of technology has increased exponentially. The
results of a study of college students aged 18 to 28 years show that technostress negatively
affects academic productivity, and these results are consistent with previous studies con-
ducted in an organizational setting (Tarafdar et al. 2011; Chen 2015). University contexts,
therefore, especially in recent periods, are undergoing major changes that increasingly raise
their complexity (Brondino et al. 2022), thus consequently affecting the physical and psy-
chological health (Urbina-Garcia 2020) of the entire community. In view of this complexity
of overall academic variables, as suggested by (Datu and King 2018), academic engagement,
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which describes the behavior of investment and commitment in the learning process of
students (Martínez et al. 2019; Perkmann et al. 2021), can be broadly considered either a
positive resource compared to outcomes such as well-being, a well-being consequence,
or a related variable. Engagement is a positive state characterized by vigor, dedication,
and receptivity. Vigor represents a high level of energy and mental agility expressed in
a willingness to exert effort and persevere in the face of difficulty. Dedication means
that one is intensely engaged in one’s work, experiencing enthusiasm, inspiration, pride,
challenge, and a sense of purpose. Absorption means being immersed in one’s work and
deepening it in a pleasurable way (Martínez et al. 2019; Schaufeli et al. 2002). Involvement
has been widely studied in the work context, and there is strong empirical evidence of its
relationship to job performance, profitability, and other important work outcomes (Harter
et al. 2002). Due to its highly functional nature, engagement has also been extended to
the academic context and conceptualized in terms of student tasks and activities. Several
studies highlighted the central role of academic involvement in predicting performance-
related aspects in university students. Therefore, focusing on what academic involvement
can foster and what it can be useful for becomes a focal strategy for higher education.
For example, (Martínez et al. 2019)’s study revealed the importance of this construct in
European countries such as Spain and Portugal, as it correlated (positively) with academic
performance. Similarly, (Carmona-Halty et al. 2021)’s study also reveals a positive link
between academic engagement and performance, showing how, according to the JD-R
model, fostering academic engagement through a correct balance between demands and
resources can have an influence on academic performance. Thus, engagement, aside from
being a positive motivational/affective state, is a predictor of positive outcomes and even
an important driver in the mitigation of negative ones, such as stress. In this regard, a
recent study during the COVID-19 pandemic period (J. Wang et al. 2021) deemed academic
engagement to be a mediator between psychological capital and burnout, highlighting how
the latter acted as a protective factor against negative outcomes. Involved students feel
stimulated, strongly identify with their studies, and are highly involved in their academic
lives. Therefore, previous research demonstrates that students who approach their studies
with engagement are likely to be more successful. They use their resources effectively to
meet the challenges and demands of their studies. They may feel stressed or exhausted,
but these negative aspects are less likely to affect their performance.

Although the current literature does not extensively consider engagement to be a
preventive factor against technostress, the few applications in this area are all focused on
the workplace (Tarabay 2022). However, since engagement is a powerful vehicle for the
development of work motivation according to the JD-R model, and since motivational
processes are protective factors against health impairment processes (J. Wang et al. 2021;
Carmona-Halty et al. 2021), based on the above literature, the aim of the study is to find
out if:

− In the academic context, the process of engagement could involve (and then have) a
negative and significant influence on technostress.

2.3. Coping Strategies to Manage Technostress

The growth of e-learning technologies changed the boundaries between traditional
and distance education (Molino et al. 2020). Some educators see the massive proliferation
of online courses as a positive force for expanding educational opportunities, while others
view this trend as a threat to current models of higher education (Kulička et al. 2022).
Consistent with the Job Demands–Resources (JD-R) model, psychological resources can
help balance the demands and challenges of academic life, or at least enable students to
cope with them in a more manageable way, which can promote their engagement and thus
their performance. In addition, the positive dimensions of psychological capital such as
efficacy, hope, optimism, and resilience may also trigger active and deliberate engagement
in setting academic goals and pursuing them with vigor, dedication, and absorption, which
may increase the likelihood of high academic achievement. Several studies have addressed
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this issue (Martínez et al. 2019; B. C. Luthans et al. 2012; Roche et al. 2014; Salanova
et al. 2010; Zajacova et al. 2005). Psychological factors such as academic engagement and
personal resources are important predictors of academic achievement. Students’ attitudes
toward educational pathways, such as optimism (Sabbaghi et al. 2020), are also important
factors in learning and improving academic performance (Ladd and Dinella 2009). Useful
strategies and tools to limit the negative effects of processes harmful to health, such as
technostress, are personal resources. In this sense, studies by (Honicke and Broadbent 2016)
and (Affuso et al. 2022) have shown how certain attitudes and psychological constructs,
such as feelings of self-efficacy and personal dispositions (optimism) (Rand et al. 2020), help
students to better cope with the academic journey, which has significant positive effects
on performance.

2.4. Aims and Hypotheses

Based on the theoretical model just established and depending on the rationales used
for the presumed causal relationships, several research hypotheses were formulated and
defined as follows:

H1: Self-efficacy, or the perception of control over one’s future actions (Bandura 1997), is significant
and negatively related to technostress.

H2: Optimism, or the extent to which a person has significant positive expectations about the future
(Medlin and Faulk 2011), is negatively related to technostress.

H3: Self-efficacy and optimism are positively and significantly related to academic engagement.

H4: Academic engagement, or the positive students’ propensity toward learning, understanding,
and mastering knowledge and skills (Rovan et al. n.d.), is negatively and significantly related
to technostress.

The hypotheses are shown in Figure 1.
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3. Materials and Methods

This study was performed on a sample of 421 Italian students who completed a
self-report questionnaire during the height of the COVID-19 pandemic between May and
November 2021 (during which they took online courses). Because this was an exploratory
study, a cross-sectional research approach was used. A non-probabilistic snowballing
procedure was used for the sample of students, as there were no inclusion or exclusion
criteria. In the form sent to fill out the questionnaire, there were several questions, including
one about the college of origin. For this reason, the universities to which the intercepted
students belonged were multiple. The answer form was also set up so that students could
only answer the test once. The answer form was also set up so that students could only
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answer the test once and used a domain that belonged exclusively to their home college.
Finally, to publicize the questionnaire, students received an email describing the project,
were informed in course lectures, and received advertisements on social media and college
pages. Once the link with the questionnaire was posted and students received it, they were
asked to pass the survey on to other students until the final number of respondents was
reached. Subjects were informed in advance of the purpose and methods of the study, and
both anonymity and the ability to withdraw from the study at any time were assured and
respected. All procedures were approved by the Ethics Committee of the University of
Turin (protocol code no. 266199, date: 30 April 2021) and complied with the guidelines of
the Declaration of Helsinki.

3.1. Data Analysis

The procedure for data analysis was developed in the following steps:

1. Analysis of the validity of the measured values with appropriate reliability indices
(Cronbach’s alpha and McDonald’s omega (Gliem and Gliem 2003).

2. Elaboration of the SEM model by considering four latent variables, or self-efficacy
(4 manifest indicators), optimism (5 manifest indicators), academic engagement
(4 manifest indicators), and technostress (5 manifest indicators), with a relative cor-
relation matrix. The relationships between the variables were tested again using
mediation models, with academic engagement considered as a mediation variable.

The analyses were performed using MPlus software, version 7 and Jamovi, Version
1.8.0.1, with the SEM module.

3.2. Sample Description

Regarding descriptive variables, 64.4% of study participants (271) were female, 34.4%
(145) were male, 1% were non-binary (4), and 0.2% were transitioning (1). The average
age of participants was 24.6 years, ranging from 18 to 62 years, with a SD of 6.9. The
status of student respondents was predominantly full-time (87.6%, 369 individuals), while
12.4% (52 individuals) were part-time students. Most students were enrolled in a three-year
degree program (67.6%, 278 people). There were 28.0% (115 people) enrolled in a master’s
degree program and 4.4% (18 students) enrolled in a one-year program. In addition, 82.3%
of students reported that they were on schedule with their studies (334), while 17.7% were
not on schedule (72). To also explore the academic situation of the study participants, the
students responded that they were ahead or on par with what they needed to complete in
exams 46.6% of the time, while they were behind 53.4% of the time.

3.3. Measures

Measures representing manifest indicators of the latent variables of the model were
identified and collected using appropriate validated scales. Specifically:

• Academic self-efficacy (ad hoc questionnaire), through 4 items, measured with Likert
scale from 1 = Never to 5 = Always. An example of an item is: “Can you effectively
balance your workload in view of other commitments?” with Cronbach’s alpha = 0.76
and McDonald’s omega = 0.71.

• Optimism (Scheier and Carver 1985), via 5 items measured with Likert scale from
1 = Totally disagree to 5 = Completely agree. An example of an item is: “In times
of uncertainty, I usually expect the best” with Cronbach’s alpha = 0.81, McDonald’s
omega = 0.78. The initial validation of the scale and of the optimism (factorial, internal
consistency, test-retest reliability, convergent and discriminant validation) subdimen-
sion was assessed in (Scheier and Carver 1985).

• Academic engagement (Rovan et al. n.d.), via 4 items measured with Likert scale
from 1 = Strongly disagree to 5 = Strongly agree. An example of an item is: “When
I am in a remote class, I do my best” with Cronbach’s alpha = 0.77 and McDonald’s
omega = 0.79. The initial validation of the scale (factorial, internal consistency, test-
retest reliability, convergent and discriminant validation) was assessed in (Rovan et al.
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n.d.). Academic engagement is a construct characterized by three dimensions, namely
behavioral, cognitive and emotional. In this study, the items adopted were taken from
the behavioral dimension.

• Technostress (Tarafdar et al. 2011; Molino et al. 2020), via 5 items measured with Likert
scale from 1 = Never to 5 = Always. An example of an item is: “Is your academic
productivity negatively influenced by the Internet?” with Cronbach’s alpha = 0.76 and
McDonald’s omega = 0.71. The initial validation of the scale (factorial, internal consis-
tency, test-retest reliability, convergent and discriminant validation) was assessed in
(Fioravanti and Casale 2015).

Thus, the reliability of all the used variables was confirmed through appropriate indices.

4. Results

Table 1 shows the main descriptive statistics of the sample. To obtain these indices, the
average of the scores per observation in each construct of interest was calculated. The corre-
lation matrix calculated using the values of the latent variables of the constructs showed pos-
itive and significant associations between academic engagement and self-efficacy (r = 0.382,
p < 0.001), as well as between optimism and self-efficacy (r = 0.381, p < 0.001). In contrast,
however, technostress and academic engagement were negatively correlated (r = −0.454,
p < 0.001), as were self-efficacy and technostress (r = −0.422, p < 0.001) and optimism and
technostress (r = −0.264, p < 0.001). Finally, optimism and academic engagement were
positively related (r = 0.127, p < 0.05). On initial analysis, therefore, personal resources
are negatively associated with inauspicious outcomes, such as technostress, as well as
academic engagement, which is shown to be a protective factor (Table 2).

Table 1. Descriptive analysis of the sample.

Mean SD Skewness Kurtosis

Self-efficacy 3.23 0.93 −0.10 −0.60
Optimism 2.90 0.93 0.04 −0.41

Academic engagement 3.46 0.85 −0.30 −0.32
Technostress 2.35 0.90 0.50 −0.26

Table 2. Correlation analyses between variables in the model.

1 2 3 4

1. Self-efficacy -
2. Optimism 0.381 *** -
3. Academic engagement 0.382 *** 0.127 -
4. Technostress −0.422 *** −0.264 *** −0.454 *** -

Note: ***: significant at <0.001 level.

The SEM model highlighted good fit indices (Kline 2016), with CFI = 0.949, TLI = 0.938,
SRMR = 0.052, RMSEA = 0.050, 90% CI (RMSEA) = [0.041; 0.059]. The measurement model
also revealed that all item loadings on latent constructs were significant. In particular, for
self-efficacy, the range of standardized loadings is [0.64; 0.85], for optimism [0.41; 0.89], for
academic engagement [0.40; 0.87], and for technostress [0.42; 0.77].

The hypothesized multiple mediation model aims to assess whether and how the
personal resources included in this study, which generally constitute the psychological
construct of psychological capital, are efficient predictors in the relationship linking them
to students’ technostress and how, in this relationship, academic engagement acts as a
mediator. The results of the analyses, as shown in Figure 2, show that both self-efficacy
(β SE→ TECHNO = −0.26, p < 0.001) and optimism (β OPT→ TECHNO = −0.13, p < 0.05) have
direct effects on technostress, particularly negative ones, thus representing protective
factors. Self-efficacy and optimism thus represent two powerful strategies that characterize



Soc. Sci. 2023, 12, 484 9 of 16

positive personal resources that can activate motivational processes, as assumed in the
JD-R model, further confirming the hypotheses of the study, H1 and H2.
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Self-efficacy, in turn, increases academic engagement significantly (β SE→ AC.ENG = 0.39,
p < 0.001), while optimism has no effect (β OPT→ AC. ENG = −0.02, p = 0.744). In this
case, therefore, only part of Hypothesis 3 is confirmed by the empirical data. Finally,
academic engagement appears to reduce the impact of technostress on the lives of students
involved in the study (β AC. ENG→ TECHNO = −0.35, p < 0.001), thereby corroborating
hypothesis H4. Regarding the deepening of indirect effects, this study shows that the effect
of self-efficacy, which also has a direct effect on technostress, is mediated partially and
significantly (about 35%) by the inclusion of academic engagement in the relationship
(β SE→ AC. ENG→ TECHNO = −0.14, p < 0.001), while the latter appears to be not significant
when it starts with optimism. Therefore, acting on personal resources such as self-efficacy
could have a double effect in terms of academic performance: either by intervening directly
in the relationship, with a reductive effect, or by reinforcing capacities that are shown
to be important of curbing negative processes that impact students’ well-being, such
as technostress in particular. All the described relationships were validated through
bootstrapping = 5000, with all confidence intervals being significant.

In proposing the model hypothesized in the study, we tested the explained variance
of each latent variable against its antecedents. As shown in Table 3, technostress was
considered both as a mediator and outcome in the proposed mediation model. In this
regard, starting from the assumption that the fit indices are the same, as the model is
identical but with a shift in variables, the explained variance of the endogenous variables
was analyzed. Therefore, technostress explains its antecedents more when it is structured
as an outcome rather than as a mediator, supporting the hypothesis of the model studied.

Table 3. Alternative model explained variance for outcome variables.

Model Mediator Variable Outcome Variable R2 Endogenous
Outcome Variable

Model 1 Academic engagement Technostress 31%

Model 2 Technostress Academic engagement 26%

More specifically, it is apparent that technostress as an outcome variable allows for an
explained variance of 31% with respect to the latent antecedents, as opposed to academic
engagement, which, as an outcome, accounts for 26%.
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The difference in explained variance is thus 5%, which means that more information
can be captured in the model when technostress is an outcome rather than a mediator.
Therefore, for this reason and by virtue of the theoretical rationale described above, the
model with technostress as the outcome variable was chosen as most appropriate.

5. Discussion

The results of this study highlight important elements to consider for pedagogical
practice in higher education. Specifically, this study, which places itself within a posi-
tive psychology perspective (Williams et al. 2018) and uses Bakker and Demerouti’s Job
Demands–Resources as a reference model (Bakker and Demerouti 2017), notes that imple-
menting positive resources is essential for developing effective practices to appropriately
mitigate the effects of technostress. As (Williams et al. 2018) also notes, the strengths-based
approach to positive psychology training is becoming increasingly important in the study
of the dynamics of higher education. Namely, focusing on this perspective allows the
individual or the individual student to focus on their personal strengths. The positive
psychology approach allows for the identification of a useful perspective for improving the
well-being and success of students, including higher education students.

Specifically, this study, conducted on 421 students, shows that personal resources such
as self-efficacy and optimism are important, both in a direct sense in terms of technos-
tress and in an indirect sense through the impact on academic engagement. The effect
of self-efficacy on technostress has already been studied in other domains, such as IT
(Shu et al. 2011) and more recently concerning work, especially during the height of the
pandemic period, as a moderator by (Yener et al. 2020), who identified it as one of the
factors that can mitigate the effects of stress caused by new technologies, and by (Saleem
et al. 2021). From this point of view, the result obtained is consolidated in the literature on
the subject, although there is still little evidence of this relationship, even in training and
higher education.

The relationship between optimism (as a dispositional factor) and technostress also
appears to have been extensively studied in the literature, although it remains poorly
understood. For example, the study by (Yap and Kew 2021) found that optimism did not
mitigate the effects of technostress among college teachers in Malaysia. In contrast, the
study of (Raza et al. 2022) showed that optimism is a contributory factor to the negative
effects of stress caused by new technologies. In the same vein, the study of (Wijayanti and
Riza 2021) demonstrated that the elements that characterize the construct of psychological
capital (self-efficacy, optimism, resilience, and hope) can activate behaviors that contribute
to reducing the effects of technostress. Again, due in part to the exceptional situation
caused by the pandemic, there appear to be few studies of students, so the in-depth study
conducted as part of the survey shows that optimism can be considered a personal resource
and protective factor.

Regarding indirect effects, this study focused on the dynamics between self-efficacy
and optimism and academic engagement on the one hand, and between academic en-
gagement and technostress on the other. Regarding the first relationship investigated, in
line with the indications of other studies in this area, the results of this study allow us to
verify the extent to which self-efficacy, i.e., a positive resource according to the JD-R model,
increases student engagement. In this regard, other studies, such as those by (Lavasani et al.
2009) and (Samavi et al. 2017), agree that self-efficacy is indeed positively associated with
increased academic engagement. As for the relationship between optimism and academic
engagement, building on the study of (Nurttila et al. 2015), which found a significant
relationship between optimistic disposition and academic engagement only in one group
of students (called “optimists”), the results of this study show that optimism seems to have
no effect on academic engagement and thus does not represent the role of fostering and
activating mechanisms of enthusiasm for the educational path. This result, apparently
inconsistent with other past studies (Sabbaghi et al. 2020; Anierobi and Unachukwu 2020)
in which optimism seems to be positively associated with academic engagement instead,
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could be interpreted with the exact time period in which the study was conducted, i.e.,
during a prolonged period of health distress, in which optimistic disposition could be lower
than during periods of normality, also due to the different ways in which knowledge is
transmitted (Mean OPTIMISM = 2.90, see Table 1).

This would be consistent with studies suggesting that engagement is associated with
the desire to contribute to an organization with energy and passion (Wu et al. 2022; Tarabay
2022). Given the need to participate in the academic environment and the imposition of
physical disengagement and required social distancing, it is plausible that the relationship
between optimism and engagement changed during this period. Moreover, this finding
could be related to a possible optimistic tendency during the pandemic period that led
people to lower engagement in protective activities (Fragkaki et al. 2021). This behavioral
tendency may have extended to other areas of life and created a kind of psychological
homogeneity in coping with the pandemic emergency.

Finally, the relationship between academic engagement and technostress seems to be
consistent with hypotheses in the literature. Although, as mentioned earlier, this relation-
ship has not been extensively studied in academia, engagement is one of the motivational
processes that, according to the JD-R model, is promoted by resources and inhibited by
work demands. The relationship between the outcomes of motivational processes and
the outcomes related to health impairment processes (e.g., technostress) is known to be
negative, as found in several studies (Wu et al. 2022; Tarabay 2022). Therefore, engagement
serves as a positive and indirect resource that can curb the effects of technostress in students
as well.

6. Conclusions

This study generally aimed to extend the validity of the theoretical model of work
demands and resources to the academic field, focusing on the relationships and possible
causes of the implementation of performance and, indirectly, well-being. Based on the
results obtained, especially in relation to students as recipients, the model used proves to
be highly suitable to explain the polarity and intensity of the relationships studied.

In particular, self-efficacy and optimistic attitudes toward the academic future prove
to be supportive and protective tools with respect to the effect and consequences of a
process that has been much studied and researched, especially in the post-pandemic period,
namely technostress, or stress caused by the use of new technologies. Self-efficacy, in
turn, enables the implementation of motivational processes such as academic engagement,
while optimism, which is probably a “natural” disposition that is certainly influenced by
the changes in the educational process, does not have the same effect. Finally, academic
engagement is also a protective tool against technostress.

In terms of practical implications, this study provides many important clues and in-
sights for improving academic performance and well-being. Leveraging personal resources
can have important implications for preventing negative outcomes, using a tool, telematics,
that has become more common and widely used since the pandemic. Universities can play
a leading role in fostering the development of human capital, as the literature on soft skills
also indicates that various opportunities can be envisioned at universities to support the
recognition and expression of these resources (Emanuel et al. 2021; Ghislieri et al. 2023). A
first option is to include soft skills in academic curricula (Virtanen and Tynjälä 2019; Zhang
2012), through a preparatory training of college lecturers so that they not only propose
teaching methods useful for the formation of soft skills (group work, flipped teaching,
individual and collective presentations, etc.), but also know how to give indications and
feedback related to these dimensions, knowing how to create opportunities for experimen-
tation and learning, in addition to the traditional and necessary more rigorous moments
of assessment. This type of approach reduces the problems of lack of learning transfer
associated with soft skill workshops (Laker and Powell 2011). However, this teaching
approach is not easily disseminated and also requires certain contextual conditions (class-
rooms with a small number of students, an appropriate attitude of the lecturer, etc.), so
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that special workshops can also contribute to the development of soft skills. Universities
are offering more and more courses of this type, both to support academic success and to
accompany encounters with the world of work. The content of these special courses can
range from soft skills to life skills to career management skills (Emanuel et al. 2021): in
any case, these are always opportunities to work on transversal dimensions that promote
autonomy and well-being in facing challenges and transitions. The methods used can also
vary and include the use of self-assessment tools through platforms, structured exercises,
role plays, readings, theatrical exercises, and the use of film clips.

In some cases, with the main objective of promoting and raising awareness of soft
skills, universities offer computer-based tools to reach large numbers of students (Emanuel
et al. 2021): the effectiveness of these courses in improving the self-assessment of one’s
soft skills has been partially demonstrated, although studies of the medium- and long-
term effects, which include forms of peer assessment or the use of objective indicators of
success (academic or career outcomes) in addition to subjective perceptions of well-being,
are lacking.

Our results also suggest that only self-efficacy has strategic importance, suggesting
that a skill that can be developed and improved over time plays a more important role than
a dispositional tendency such as optimism. Thus, this study contributes to a post-pandemic
rethinking of the organizational structures and assumptions that shape higher education
research and strongly supports the role of personal resource development in academia.
This is important following the pandemic emergency, which was emotionally challenging,
particularly for young students, including in terms of their recognition of self-efficacy,
which was negatively impacted during the height of the COVID-19 pandemic (Talsma et al.
2021).

From a neuropsychological perspective, younger individuals are more likely to experi-
ence negative emotions because they are less able to control them, while more mature brains
are equipped with a complex and more sophisticated emotional thermostat. According to
(Reuter-Lorenz and Lustig 2005), more mature brains are more susceptible to a combination
of functional reorganization and compensatory strategies that cause them to have more
positive emotional responses than younger ones. For this reason, soft skills would help
young people cope with negative events on the one hand and develop strong psychological
capital to cope with daily challenges on the other. In this regard, they would be particularly
aware of the importance of soft skills in general, as they help with both interpersonal and
relationship skills and are considered to boost people’s professional skills and development
(Russo 2015).

In this post-pandemic restructuring situation, interventions should first focus on rais-
ing awareness of soft skills and offer strategies for problem-solving skills. This would
provide the opportunity to work on resilience and self-efficacy to avoid losing engagement,
as studies in the literature indicate that self-efficacy is associated with academic achieve-
ment. Finally, a concluding observation: working on personal resources and thus increasing
engagement is functional in reducing dropout rates. In fact, engaged students are less
likely to drop out or think about leaving college (Medlin and Faulk 2011). This would set
in motion a positive spiral: students would be more aware and capable of their soft skills,
would be more engaged, and the likelihood of dropping out would likely decrease.

7. Limitations

Although this study is original, it has limitations that must be considered when
generalizing the results. In particular, the variables were collected subjectively, i.e., using
self-reporting, which leaves open the question of social desirability. Future studies could
use more objective measures of academic performance, such as average exam grade or
number of failed exams. Although the sample is college students, the number and inherent
characteristics (non-probabilistic sampling) do not allow for broad generalization. Further
studies could test the robustness of the results in larger and more heterogeneous samples.
Furthermore, no differentiating variables were provided. In fact, the results could differ
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according to the field of study, since some more practical disciplines (requiring laboratory
instruction, for example) could be more affected by the telematics method, and results
could vary according to the educational level of the students (graduate or undergraduate).
Finally, the use of certain scales to measure certain constructs could also prove to be a
limitation: for example, the construct of academic engagement, which was studied in a
multidimensional manner, was focused on a purely behavioral dimension in this study.
Further studies could integrate other dimensions to confirm the results.
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