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Abstract. This study intends to investigate how instructors’ intentions to use e-
learning tools during the Covid-19 pandemic are influenced by technostress and
other factors. The study used a modified Technology Acceptance Model (TAM)
that took generation into account as a moderating variable and included behavior
intention, perceived ease of use, perceived usefulness, technology self-efficacy,
and technostress. The majority of people in Jakarta were teachers. In this study,
184 main data were gathered via a standardized questionnaire issued to instructors
in public and private schools in Jakarta, particularly inWest Jakarta, who had used
e-learning during the Covid-19 outbreak. Smart-PLS 3.0 was utilized to analyze
the data. Perceived usefulness and technological self-efficacy were revealed to
be the primary determinants of behavior intention, while perceived ease of use
was found to indirectly influence behavior intention and technostress through
perceived utility. Perceived utility and simplicity of use have a negative impact on
technostress levels. Contrary to earlier research, this study shows that perceived
usability and technological stress have little impact on behavior intention. To
ensure that teachers stay current with technology advancements and boost the
organization’s competitive advantage, it is imperative that teacher training and
development programs be upgraded.

Keywords: Technostress · e-learning · teacher · technology self-efficacy ·
Technology Acceptance Model

1 Introduction

The Industrial Revolution 4.0 has infused new technology into every aspect of life, and
education is no exception [1–3]. Teachers must adjust by incorporating technology in
the classroom due to the rapid progress of information and communication technology
(ICT). Effective use of technology in the classroom can help students’ learning processes
[4–6], but it can also add to instructors’ workloads, present difficulties, and cause stress,
leading them to stick with more traditional teaching strategies.

The Covid-19 pandemic was one of the influences that accelerated the adoption
of e-learning technology. It forced the world of education in Indonesia to implement
online learning without any prior preparation. The necessity to use technology in online
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learning created pressure and stress for some educators, especially for teachers whowere
previously unprepared or constrained in technology, in terms of knowledge, abilities, and
infrastructure.

The adoption of ICT does improve the effectiveness and quality of the learning pro-
cess [8] so it is appropriate that e-learning continue to be used and integrated into the
world of education when learning conditions return to normal. There were many chal-
lenges and obstacles in the implementation of e-learning, including significant costs,
lack of training and infrastructure [9]. In addition, the demand to keep abreast of tech-
nological developments and innovations related to pedagogy increased the workload
and technostress of teachers, which then affected their behavioral intention in adopting
e-learning.

Internal factors such as perceived ease of use, perceived usefulness and self-efficacy
also determined the behavioral intention in the use of e-learning [10, 11]. These percep-
tions also affected the level of technostress experienced by teachers [12]. In this case,
support from the organization was an external factor that was needed to equip teachers
to use e-learning in carrying out their duties proficiently [13].

Previous studies have explained several factors that affect a person’s behavioral
intention in using technology, including technology self-efficacy, perceived ease of use,
perceived usefulness [10, 11, 14–20] and technostress [12, 21, 22]. On the other hand,
according to Dong et al. [13], computer self-efficacy significantly reduced technos-
tress. Moreover, in the medical field, technostress was found strongly affected by per-
ceived complexity (in contrast to perceived ease of use) among doctors who use Mobile
Electronic Medical Records [23].

Many studies on behavioral intention have been carried out before, but there was
limited research involving age demographic variables.According toMorris&Venkatesh,
age affected a person’s acceptance of technology [24]. Based on this, and in accordance
with the recommendations of previous research [12] we added generation as a moderator
on the relationship between self-efficacy, perceived ease of use and perceived usefulness
on behavior intention.

This research aims to explore the relationships between technostress, perceived ease
of use, perceived usefulness and technology self-efficacy on teachers’ behavioral inten-
tion to adopt e-learning during Covid-19 pandemic moderated by teachers’ generational
cohort utilize a modified Technology Acceptance Model.

A. Hypotheses Development

Utilize a modified Technology Acceptance Model to examine the effects of tech-
nostress, perceived ease of use, perceived usefulness, and technology self-efficacy on
teachers’ behavioral intention to adopt e-learning during the Covid-19 pandemic, which
is moderated by teachers’ generational cohort. Figure 1 depicts the research model
suggested in this study.

The following are the main hypotheses that will be examined in this study:

H1: Teachers’ perceptions of the value of employing e-learning are positively influenced
by perceived ease of use.
H2: Teachers’ feeling of technological stress when adopting e-learning is negatively
impacted by perceived ease of use.
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Fig. 1. Hypotheses

H3: Teachers’ behavioral intentions when adopting e-learning are positively influenced
by perceived ease of use.
H4: Teachers who use e-learning report feeling more technologically stressed than they
would otherwise.
H5: Perceived usefulness influences teachers’ behavioral intentions to use e-learning in
a favorable way.
H6: Technology self-efficacy has a detrimental impact on the technological stress
teachers experience when using e-learning.
H7: Teachers’ behavioral intentions to use e-learning are positively influenced by their
technology self-efficacy.
H8: Technostress has a negative impact on teachers’ behavior and e-learning intentions.
H9: The association between behavior intention and technology self-efficacy is moder-
ated by generation.
H10: The association between behavior intention and perceived usefulness is moderated
by generation.
H11:The association between behavior intention and perceived ease of use is moderated
by generation.

2 Research Method

A. Sample, population and data collection

This quantitative study applied Structural Equation Modelling (SEM) with Partial
Least Square (PLS) approach. The statistical population for this study was teachers in
Jakarta with the assumption that the infrastructure in Jakarta was considered adequate
in conducting online learning. Purposive sampling technique was applied to teachers
with the criteria of (1) being primary or secondary schools in West Jakarta, and (2) are
currently teaching online due to the pandemic.

Primary data were collected in September and October 2021 using Google Form.
WhatsAppmessage with the link to the questionnaire was shared to teachers of 10 public
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and private schools in West Jakarta. 184 teachers participated in the survey and more
than half (56%) had conducted online learning for more than 18 months.

B. Research instrument

The questionnaire comprised of 2 parts: Part A contained a total of 5 questions
on demographic information, which were gender, education, location, online teaching
period, and generation. Part B consisted of measurements for 5 constructs based on the
framework developed in this study. The first three measurements were perceived ease
of use, perceived usefulness and behavior intention scales adapted from Technology
Acceptance Model by F. D. Davis (1989) [51]. Each scale consisted of 4 items which
has been widely used in more recent studies [15, 52]. The next measurements were
technology self-efficacy scale adapted from Dong et al. (2020), consisted of 5 items [13]
and technostress scale adapted from Panisoara et al. (2020), consisted of 9 items [12].
All questions in Part B used -a four-point Likert scale interval, with 1 being strongly
disagree and 4 being strongly agree.

C. Data analysis

This study used Smart-PLS version 3.0 software to analyze the data that had been
collected. PLS Algorithm calculation was run to assess the reliability, validity (con-
vergent & discriminant validity), and statistical collinearity of the questionnaire. The
reliability for all constructs was accepted as the values of CR and α were found above
0.7, but 2 out of 9 items of technostress were dropped as the outer loading were found
below 0.7, namely TS1 and TS6. In terms of discriminant validity assessment, it was
found that all constructs had met the Fornell-Larcker criterion, indicating that all items
of each construct were unique and different from each other. For the collinearity test, 1
of 4 items of perceived usefulness were dropped as the VIF was found above 5, namely
PU2. Thus, 23 out of 26 items were declared valid and reliable for hypotheses testing.

3 Results

A. Demographic information of participants

There were 184 respondents in this study, consisting of 58.2% female and 41.8%
male. Of this number, 57.6% were Generation X, 38% were Generation Y, the rest were
Generation Z and Baby Boomers. Based on the teaching experience, 56% of respondents
had conducted online learning for more than 18 months, 38% had taught online in the
range of 13–18months, and6%for less than 13months. Table 1 presents the demographic
information of the participants.

B. Hypotheses Testing

Assessment of the coefficient of determination (R2) was conducted to find the pro-
portion of the independent variable(s) in explaining the variance of dependent variable.
Finding showed that 47.1% of the behavior intention variants could be explained by per-
ceived ease of use, perceived usefulness, technology self-efficacy, and technostress, in
which perceived usefulness was designated as the main predictor (β = 0.411). Perceived
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Table 1. Demographic Information of the Participants

Frequency Percentage

Gender Female 107 58.2%

Male 77 41.8%

Generation X 106 57.6%

Y 70 38%

Others 8 4.4%

Teaching online experience More than 18 months 103 56%

13 – 18 months 70 38%

Less than 13 months 11 6%

ease of use, perceived usefulness and technology self-efficacy could explain 21.4% of
the variance of technostress. And moreover, perceived ease of use could explain 43.3%
of the variance of perceived usefulness.

Bootstrap procedure on Smart-PLS was run to specify the importance of hypotheses
in the conceptual model. The relationship between constructs is declared significant if
the p ≤ 0.05 or t ≥ 1,96 [53]. The result of the Smart-PLS bootstrap is shown in Fig. 2.

It can be seen that perceived ease of use has a positive impact on perceived usefulness
(t = 13.065; p = 0.000) and a negative effect on technostress (t = 1.973; p = 0.049), but
had no consequential effect on behavior intention (t= 1.167; p= 0.244). Perceived use-
fulness negatively impacted technostress (t= 2.512; p= 0.012) and positively impacted
behavior intention (t = 5.245; p = 0.000). Technology self-efficacy exerted. a positive
effect on behavior intention (t= 3.808; p= 0.000) but had no effect on technostress (t=

Fig. 2. Bootstrap procedure on Smart-PLS
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Table 2. Path Coefficient of The Hypothesized Relationships

Hypotheses Path T Statistics (|O/STDEV|) p-Values Decision

H1 PEU → PU 13.065 0.000 Supported

H2 PEU → TS 1.973 0.049 Supported

H3 PEU → BI 1.167 0.244 Not supported

H4 PU → TS 2.512 0.012 Supported

H5 PU → BI 5.245 0.000 Supported

H6 TSE → TS 0.583 0.560 Not supported

H7 TSE → BI 3.808 0.000 Supported

H8 TS → BI 0.198 0.843 Not supported

H9 TSE-Gen → BI 0.169 0.866 Not supported

H10 PU-Gen → BI 1.122 0.262 Not supported

H11 PEU-Gen → BI 0.595 0.552 Not supported

0.583; p = 0.560). The effect of technostress on behavior intention was not observed (t
= 0.198; p= 0.843). Generational cohort was found to have no effect to the relationship
between perceived ease of use, perceived usefulness and technology self-efficacy. Table
2 shows the summary of the hypotheses testing.

It was discovered that perceived ease of use had a statistically significant indirect
effect on technostress through perceived usefulness (t = 2.423; p = 0.016) and on
behavior intention through perceived usefulness (t = 4.816; p = 0.000). The indirect
effects result is outlined in Table 3.

Table 3. Indirect Effect Result

T Statistics (|O/STDEV|) p Values

PEU → PU → BI 4.816 0.000

PEU → TS → BI 0.183 0.855

PU → TS → BI 0.179 0.858

PEU → PU → TS → BI 0.177 0.860

TSE → TS → BI 0.089 0.929

PEU → PU → TS 2.423 0.016
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4 Discussion

This research was carried out to investigate the effect of technostress experienced by
teachers on the intention of using e-learning amid theCovid-19 pandemic by applying the
TAM model and extending it with technology self-efficacy and technostress moderated
by generation.

A. Perceived Ease of Use

Based on the results of the research, it can be seen that perceived ease of use had
a positive influence on perceived usefulness, indicating that teachers who perceived
that e-learning can be learned easily, understood easily, interactive and used easily, will
consider it to be useful while using it. This finding supports the results of previous
research [10, 17, 45, 46, 54–57]. It was confirmed that perceived ease of use could lower
the technostress level, in line with the results of previous research [12]. Furthermore, it is
evident that perceived ease of use had a significant indirect effect on technostress through
perceived usefulness, which means that if teachers feel that e-learning can be used easily
and is of great help in the learning process, the tendency to experience technostress will
decrease.

No direct positive effect of perceived ease of use on teachers’ behavior intention
in using e-learning was observed, which supports the previous results [17, 54, 58, 59].
This is understandable because even if a device or system can be used easily, if it is
not effective in increasing performance and productivity, no one will use it. On the
other hand, it was discovered that perceived ease of use had a significant indirect effect
on behavior intention through perceived usefulness, and this is parallel with previous
findings [16, 17, 58, 59]. This means that if teachers find that e-learning can be used
easily and they perceive it to be an effective tool, they are significantly more likely to
implement e-learning as a learning system even after the pandemic ends.

B. Perceived Usefulness

Aligning with previous research [12], this study found that perceived usefulness
significantly decreased technostress level. If teachers experience the benefits of using
e-learning, find it useful for improving their performance and productivity, their tech-
nostress level will decrease. In addition, it is evident that perceived usefulness had a
significant positive effect on behavior intention, which supports the previous results [11,
14, 16, 17, 22, 35, 36, 45, 47, 60, 63]. The perception that e-learning is of great help
will lower the stress level and increase the intention to use it. While perceived ease
of use and technology self-efficacy impacts behavior intention, perceived usefulness is
the main predictor of behavior intention of how likely a teacher would take up online
learning. The benefits of e-learning become significant when face-to-face learning is not
possible.

C. Technology self-efficacy

The desire to use e-learning is significantly influenced by technology self-efficacy,
which supports previous findings [12, 34, 44–48]. Contrary to most previous studies [13,
23, 43] it was discovered that technology self-efficacy had no impact on technostress.
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However, these results were consistent with results of research from Panisoara et al.
[12].

D. Technostress

Technostress was found to have no effect on behavior intention which supports
previous results [22]. This is because the research was carried out when teachers had
undergone the online teaching process and used e-learning for approximately one and
a half years. During that time, teachers had received appropriate training that increased
their technological self-efficacy. Teachers experienced technostress especially in the
beginning of the outbreak when remote teaching was the only option, but by the passing
of time, the level of technostress gradually faded and teachers became used to it.

E. Generational Differences

Contrary to our hypothesis, this study proved that generation does not serve as a
moderator for the correlation between perceived ease of use, perceived usefulness and
technology self-efficacy on behavior intention in using e-learning, which supports recent
results [64], [66]. The pandemic conditions have forced teachers, regardless of age, to
conduct online learnings simultaneously on a wide scale despite online and e-learning
being a relatively new concept at that time. During the pandemic, it can be said that
all teachers, regardless of age and generation, shared the experience of using e-learning
equally. This finding also broke the stigma where it is often assumed that age is the
reason for someone avoiding new technologies.

5 Conclusions

This study revealed several factors that influenced the behavior intention of teachers
in implementing e-learning amid the Covid-19 pandemic. Perceived usefulness was the
main determinant of teachers in using e-learning, followed by technology self-efficacy. It
was observed that perceived ease of use had an indirect effect on behavior intention and
technostress through perceived usefulness. Perceived usefulness would reduce the level
of technostress and increase the behavior intention. As many restrictions were imposed
due to the pandemic, conducting in-person learning was not possible, which necessitate
the emergence of e-learning. E-learning allowed online learning to take place.

The conclusion that can be drawn from thefindings is that to create a conducive online
educational environment, it is essential for teachers to understand how e-learning plat-
forms can enhance the learning process (perceived usefulness). Furthermore, by believ-
ing that e-learning is a robust learning method, teachers are less likely to be stressed,
encouraging them to continue using the method in conjunction with face-to-face learn-
ing after the pandemic ends (behavioral intention). It is also concluded that regardless
of generation, teachers’ perception toward the usefulness of e-learning in the teaching
process is the factors that affect teachers’ intention to use e-learning.

A. Limitations

The purposive sampling method became a limitation in the study. It would be better
if the research was conducted on a larger scale with random samples. Besides, this
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research only covered Jakarta, where the internet connection and teachers’ capabilities
were not a big problem. Thus, further research is needed for conditions in other regions
in Indonesia.

Furthermore, it is recommended for future study to specify the e-learning platform
for the scope of the research as it may impact the perceived ease of use and perceived
usefulness. There are various e-learning platforms currently used widely in Indonesia,
including but not limited to Google Classroom, Microsoft Teams, Edmodo, Schoology,
Moodle, and RuangKelas, each with its own characteristics, specifications and varying
levels of difficulty.

This research also showed that there aremanyother factors related to technostress and
behavior intention that can be explored for future study. Gender, organizational support
and technological pedagogical content knowledge can be explored to predict technostress
[43], as well as subjective norms, experience and attitude towards technology acceptance
[18, 54].

Another limitationwas the Covid-19 restrictions imposed during the execution of the
research. The pandemic conditions have forced teachers and educational organizations
to use e-learning with no other choice. Therefore, it is recommended to conduct further
studies when the pandemic is over, at which time teachers have the choice of whether
or not they will use e-learning.

B. Managerial Implications

An important managerial implication to consider is that educational organizations
should continue encouraging teachers to participate in dissemination and various training
programs concerning the implementation of e-learning, so that teachers can experience
the convenience and benefits of using it. With the perception that e-learning can be
used easily and is of great help, the level of technostress will be reduced and this will
further encourage teachers to implement e-learning in the educational process. With the
advancement of technology, the educational process is no longer limited by classroom
walls. Even if the pandemic ends, online learning, which was initially a compulsion,
remains to be an option. Furthermore, teachers who master e-learning and technology
will have a competitive advantage, turning them into valuable assets for organizations,
nations and countries.

The government’s role in providing training and coaching is essential in improving
teachers’ familiarity in using e-learning, as well as improving supporting infrastructure
in the less-developed regions, so that training and coaching programs can be accessed
more evenly throughout the country.
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