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A B S T R A C T   

Technostress is defined as any unhealthy condition caused by dealing with modern technology in 
various harmful ways; examples of technostress include addiction and stress. Even though tech
nostress has been extensively studied in the literature, little attention has been paid to investi
gating technostress among academics who work in exceptional circumstances, such as crises, and 
who might be experiencing different psychological states due to those circumstances. To fill the 
gap, this study aims to explore the factors influencing technostress among school teachers. The 
study examined technostress’s level and factor graphics structure among 692 academics from 
different Arab countries during COVID-19. The technostress factors and their stories were 
explored and measured using sequential mixed methods and confirmatory and exploratory factor 
analysis. The study discusses various factors’ direct and indirect effects on mobile technology 
integration in education and the theoretical and practical implications of managing technostress 
in online classes. A model of techno-stressors among Arab academics was found to include: 
schedule overload, complexity, uncertainty, uselessness, invasion, and compulsion. The direct 
effect of various factors on mobile technology integration in education is mainly positive, while 
indirect effects are more varied. The theoretical and practical implications of managing techno
stress in online classes include: considering the psychological and physiological impact of tech
nostress on students’ learning performance, decreasing overall satisfaction with the learning 
experience, and improving the overall quality of online courses. As a result of this study’s 

* Corresponding author. 
E-mail address: zkhlaif@najah.edu (Z.N. Khlaif).  

Contents lists available at ScienceDirect 

Heliyon 

journal homepage: www.cell.com/heliyon 

https://doi.org/10.1016/j.heliyon.2023.e19069 
Received 10 January 2023; Received in revised form 3 August 2023; Accepted 9 August 2023   

mailto:zkhlaif@najah.edu
www.sciencedirect.com/science/journal/24058440
https://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2023.e19069
https://doi.org/10.1016/j.heliyon.2023.e19069
https://doi.org/10.1016/j.heliyon.2023.e19069
http://creativecommons.org/licenses/by-nc-nd/4.0/


Heliyon 9 (2023) e19069

2

findings, a new perspective is provided on how academics in particular circumstances (in this 
study, the occupation of Palestine) may behave and feel toward technology in teaching.   

1. Introduction 

The widespread incorporation of Information and Communication Technologies (ICTs) in education has emerged as a universal 
trend in contemporary times. Across the globe, teachers at kindergarten and K-12 levels are progressively adopting these tools in their 
classrooms to enhance the learning experience [1]. This development is attributed to the surge of technological advancements in our 
day-to-day lives that have significantly reshaped various sectors, including education. 

The integration of ICTs in the education sector offers a multitude of benefits. It promotes collaboration among colleagues, amplifies 
productivity, fosters transformation in institutional structures, and potentially reduces the workload for teachers [2]. The recent 
decade has seen teachers leveraging advanced technologies to revamp their teaching methodologies and techniques, providing stu
dents with a more enriched and interactive learning environment [3]. 

However, despite its numerous benefits, it is challenging to adopt these technologies in education. One of the primary issues re
volves around teachers’ need to acquire new skills and knowledge before incorporating new technologies into their teaching practices. 
This requirement not only adds to their existing workload but also consumes a significant amount of their time, thereby increasing 
their overall stress levels [2,4–6]. 

A phenomenon called ’technostress’ is often experienced by teachers who are compelled to integrate ICTs into their teaching 
practices. A study conducted in Finland in 2016 confirmed that technostress was an overall experience among teachers, with different 
individuals experiencing varying stress levels [4]. 

Another challenge posed by integrating technology in education relates to the culture of ’bring-your-own-device.’ While this might 
seem to facilitate learning, it could inadvertently contribute to inequality among learners due to discrepancies in the ownership of 
technological devices. This reality contradicts the entrenched values of equality in educational systems such as the Finnish model [4, 
7]. 

Moreover, the increased reliance on ICTs to facilitate teaching and learning often forces teachers to bring their work home. This, in 
turn, could negatively influence their work-life balance and overall well-being [8,9]. These challenges underscore the necessity to 
better understand the role and impact of ICTs in education, primarily the phenomenon of technostress, to enhance the experience of 
educators and students alike. 

The recent COVID-19 pandemic has brought these challenges into sharper focus. The Palestinian Ministry of Education adopted a 
strategic measure of transitioning from traditional in-person teaching to online learning in response to the pandemic. This form of 
remote teaching, often termed ’emergency remote teaching’ (ERT) [10,11] or ’emergency remote learte teaching’ (ERT) or ’emer
gency remote learning’ [12], is usually employed during emergencies or crises. 

Despite its necessity during such times, ERT presents its unique challenges. Chief among these is the potential exacerbation of 
inequality among students due to disparities in access to devices and internet connectivity [13]. Additionally, the stress of rapidly 
adopting unfamiliar technologies during a crisis can lead to increased technostress for teachers, which can negatively impact their 
ability to effectively deliver learning content [11,14–16]. 

The shift to a digital-based teaching environment has also raised questions surrounding legal regulations and rights such as data 
protection, privacy protection, intellectual property, copyright, and legal ethics and securities [17]. Therefore, educational in
stitutions, digital teams, educators, and students must understand their legal responsibilities and liabilities when utilizing these 
platforms. The need for clear policies and internal regulations that outline legal rights and responsibilities in the context of e-learning 
cannot be overemphasized [18]. 

The rapid integration of ICTs has further highlighted six crucial technological characteristics that can impact users: the pace of 
change, usefulness, anonymity, complexity, presenteeism, and reliability [19]. However, a dearth of studies explicitly identifies the 
technological characteristics that induce stress, leading to technostress [19]. The dimensions of ’pace of change’ and ’complexity’ are 
particularly relevant, with the rapid evolution and complexity of technologies often leading to heightened stress levels among 
educators. 

Furthermore, the concept of ’space invasion,’ where the omnipresence of technology intertwines people’s space and time, leading 
to the expectation of constant availability, can further contribute to technostress. Addressing these technological characteristics is a 
critical step towards understanding and mitigating technostress. According to Ref. [20] Huang (2019), the perceived usefulness of 
technology does not significantly impact learner satisfaction. Additionally, certain boundary conditions, such as the value of inte
grating mobile technology into the learning process and its continued use, influence the perceived benefits of the technology [20,21]. 
These factors and institutional support can help identify the reasons behind teachers’ reluctance to adopt mobile technology for 
teaching [20,22]. 

Prior research has highlighted several factors that influence the acceptance and adoption of mobile technology, such as professional 
development, infrastructure, self-efficacy, gender, digital competency, and attitudes [23,24]. However, there seems to be a gap in 
understanding how technostress influences the continued intention to use mobile technology based on technological features. This 
knowledge gap motivates us to explore the role of technological features, their link with levels of technostress, and the intention to 
continue using new technology. Thus, the primary aim of this study is to investigate the influence of mobile technological features on 
the technostress experienced by teachers and its relationship with the continued intention to use mobile technology for academic 
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purposes. 
The study builds upon the finding that technostress negatively impacts teachers’ intention to use new technology [25]. It will also 

explore the proposition that users stop using new technology when they experience stress due to technological changes [26,27], & 
[28]. 

In conclusion, this research promises to have a profound impact on the broader community by helping to illuminate the com
plexities of technostress among educators as they navigate the rapid integration of Information and Communication Technologies 
(ICTs) in teaching [29]. By uncovering how specific technological features influence technostress and teachers’ intent to continue 
using new technology, this study has the potential to inform the development of educational policies, teacher training programs, and 
ICT usage strategies. The insights gained could enable educational institutions to mitigate technostress, ultimately enhancing teachers’ 
well-being and the overall effectiveness of digital education. Moreover, addressing inequalities related to the accessibility of devices 
and internet connectivity will contribute to fostering a more equitable learning environment for students. Therefore, this research is 
poised to significantly enhance the quality of teaching and learning, thus improving educational outcomes for the community. 

2. Research framework 

2.1. Person-environment fit theory (P-E) 

The researchers consider the P-E fit theory (proposed by Ref. [30] as the most appropriate framework for this study (Fig. 1). 
It is believed that the P-E fit [31] is determined by the degree to which an environment’s characteristics match an individual’s [32]. 

In addition to abilities and preferences, individuals have specific characteristics. As environmental features are operationalized as 
features, such as norms or demands, a positive outcome is achieved when the corresponding individual and environmental dimensions 
interact to produce that specific match [32,33]. 

Contrary to the robust field of study on stress, technostress has, to date, not received much attention [34] (Tu et al., 2008). 
Additionally, prior research on technostress has focused chiefly on the relationship between the stressor and strain and the moderating 
elements between them [2,35]. Ayyagari and colleagues [19] suggest that the P-T model, which presents a novel theoretical 
perspective on technological features and technostress, looks at these characteristics as antecedents of stressors related to technostress. 
The P-T model’s three subgroups of technological characteristics are usability, dynamic, and invasive features. Based on research on IS 
and stress, the P-T model establishes a logical link between technological traits and technostress. Without any precise feature defi
nition, technology is viewed as a general idea. However, various technologies have frequently had distinctive qualities and are carried 
out with various functions. Therefore, the "one-size-fits-all" model must be further developed to represent features in particular cir
cumstances. When using technology, several technical issues may cause dissatisfaction and technostress [36]. According to Ref. [37] 
Taser et al. (2021), technostress results from using technology and is linked to unpleasant emotions like anxiety [38]. Steelman and 
Soror (2017) described technostress that is comparable to this, defining it as a psychological condition brought on by a failure to 
address the present-day needs posed by technology. According to Ref. [22], technostress is any unhealthy condition caused by trying to 
deal with modern technology in various unhealthy ways, such as addiction and stress. Technostress is a psychological condition 
characterized by cognitive symptoms such as; difficulty focusing, impatience, and memory lapses [39]. Usually, this results in a 
mismatch between people and the local technological world [40] (Wang et al., 2020). According to Ref. [41], technostress is a 
phenomenon that causes tiredness and has a variety of adverse repercussions on both individuals and groups. 

Previous research in education described technostress as the pressure brought on by using technology and the knowledge and 
abilities needed to successfully incorporate technology into teaching methods [42,43], & [44]. According to Ref. [45], technostress has 
a detrimental effect on the willingness of teachers to adopt and use ICT in their lessons. According to Ref. [46] Chou and Chou (2021), 
online instruction is correlated with technostress, self-efficacy, and school support. Additionally [47], Oksanen et al. (2021) 
demonstrated that increased levels of technostress could be predicted by the rise in social media communication in schools. In addition 
[48], stated that technological stress might result in low self-efficacy, unstable employment, work-home conflict, information over
load, and privacy concerns [49]. 

Numerous studies have provided evidence of the use of technology in various higher education disciplines [50,51]. Studies on the 
compulsory adoption of technology and technostress in public and higher education institutions, such as during the COVID-19 
pandemic when teachers were compelled to use technology for distance learning, are scarce. According to Ref. [52], technostress is 
not well understood. They characterized it as a phenomenon that examines "how and why" utilizing ICT places diverse demands on 
people, particularly in education. To the best of our knowledge, no study has looked into the impact of technology on academics in the 
Arab world. In particular, Palestine, the study’s backdrop, is considered with unique considerations due to its occupation. According to 
Ref. [53], instructors in the occupied regions of Palestine experience exceptional conditions and difficulties in contrast to most of their 
surrounding nations. Therefore, it is essential to look at the technostress levels of Palestinian academics concerning COVID-19, as well 

Fig. 1. The components of the P-E model.  
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as any potential influences. Since no other study has addressed this gap, this study can enrich the existing body of information. The 
results of this study can also be used to develop educational interventions that will lower levels of technostress among academics, 
particularly those currently employed, and improve their teaching experiences. 

2.2. Technology-induced stress 

One of the most critical research areas is stress, which has roots in ergonomics, organizational management, and psychology. 
Leading clinical psychologist Craig Brod coined the term "technostress," which he defines as "a modern sickness of adaptation caused by 
an incapacity to cope with the new Computerworld technology healthily" [54]. Thus, one type of stress caused by ICTs is known as 
technostress, which reflects users’ negative attitudes toward ICTs when they cannot adjust to them [34]. Additionally, prior research 
on technostress has primarily focused on the relationship between the stressor and strain and the moderating elements between them 
[35,52]. Research into the causes of technostress is, however, scarce. On the other side, a recent study by Ref. [19] suggests that the P-T 
model, which presents a novel theoretical perspective on technological features and technostress, looks at these characteristics as 
antecedents of stressors related to technostress. The P-T model’s three subgroups of technological characteristics are usability, dy
namic, and invasive features. From the preceding literature regarding stress, five techno stressors are chosen and modified for the 
context of widespread ICT use. Without any precise feature definition, technology is viewed as a general idea. However, various 
technologies frequently have distinctive qualities and carry out a variety of functions. Therefore, the "one-size-fits-all" model must be 
further developed to represent features in particular circumstances. We offer a paradigm with conceptual specification and operational 
measurement to adapt further the evaluation of ICT features inside CMC technology features. The P-T model links technological 
features to technological stressors in its assumptions, implicitly reflecting and evaluating the misfit between users and technologies. 
Going a step further, we look at the misfit process—the core of the P-E model—and try to improve our understanding of how to 
evaluate technology by looking at how it affects stress. 

2.3. Research model 

Based on the study framework and previous studies [5,7,55], we proposed the following model to explain the relationship between 
technological features and technostress. Fig. 2 presents the suggested conceptual model of the study. 

2.4. Research questions 

Based on the above discussion, our study addressed the following research questions: 

RQ1. What are the factors influencing technostress among teachers in public schools? 

RQ2. What is the technostress level among teachers in public schools? 

RQ3. How does teaching online during a crisis impact technostress? 

3. Research design 

In this study, we used an exploratory sequential mixed-method approach to answer the research questions. In sequential mixed 
method research, the findings of the first phase (the qualitative approach) were used as the background to developing the study’s 
second phase (the quantitative approach) [56]. The researchers used semi-structured questions to collect data from 18 faculty 
members from different countries, recruiting them through the snowball method. Moreover, two focus group sessions were conducted 
with 19 faculty members from other countries, none of whom had participated in the semi-structured interviews. Therefore, the total 

Fig. 2. Hypothesized model.  
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number of participants in the first phase was 37. 
The purpose of the focus group and semi-structured interviews was to explore technological features that influence the technostress 

experience of faculty members when using new mobile technology in their teaching within a higher education setting. Moreover, the 
findings of the first phase were used to develop the items of the quantitative data collection tool. The second phase was the quantitative 
phase, which used a survey developed from the findings of the qualitative phase and the study framework. In the quantitative phase, 
the researchers collected data using an online survey. The last stage was building and testing the proposed model using statistical 
analysis, SPSS, and AMOS, to find the relationship among the constructs. 

3.1. First phase: qualitative phase 

In this phase, we applied two qualitative tools to gather participant data: semi-structured interviews and focus group discussions. 

3.1.1. Semi-structured interviews 
Firstly, the researchers developed the exploratory interview questions based on the P-E fit theory to guide the data collection 

process and the findings of previous studies (e.g., Refs. [19,55]. Secondly, the interview protocol was developed (Appendix A), which 
included general information about the study, the researchers, and the purpose of the study. The second part contained the interview 
questions. A snowball method was used to recruit participants from different countries. The main criteria for inviting and selecting the 
participants were using new technology in teaching within a mandatory environment. Participation in the study was voluntary. 
Semi-structured interviews with the participants continued until the researchers reached saturation point regarding the emergence of 
new themes. Semi-structured interviews were 20–30 min in duration using Zoom. The researchers asked the participants about their 
lived experience of using technology and how its features influenced them to use it in teaching. All interview questions are presented in 
the interview protocol. The participants’ information is shown in Table 1 below. 

It is evident from Table 1 that the number of female respondents was slightly higher than that of male respondents. Most of them 
belonged to the age group 31 to 35, and a majority of the respondents were Ph.D. holders. Regarding country representation, the 
sample was more or less equally distributed. 

3.1.2. Focus group sessions 
The second qualitative data collection tool was used to conduct two focus group sessions to discuss mobile technology features and 

technostress with 19 participants from different countries. The criteria for choosing the participants in the focus group sessions were: 
their use of mobile technology in teaching in higher education, their non-participation in the interview process, their willingness to 
share their experience of using mobile technology, and their availability to join in the discussion. Each session of the focus group was 
90 min duration. Two researchers controlled the discussion in the focus group sessions, and after obtaining the participants’ 
permission, the discussion was recorded. 

Thematic analysis was used to analyze the qualitative data, following the procedures reported by Ref. [57]. Analysing the steps 
included: transcribing the interview audio files, reading all the transcript files individually line by line, looking for ideas and concepts 
related to technological features and technostress, and grouping these concepts and ideas into themes and subthemes. 

The researchers found two main themes in the qualitative data analysis: faculty members’ perspectives towards using mobile 
technology in online teaching during the crisis and the main features of mobile technology that increased the levels of technostress 
among faculty members and were considered to be stressors. The first theme describes the attitude of faculty members towards using 
mobile technology in online teaching. Most participants held positive attitudes toward using mobile technology in online teaching. 

Table 1 
Demographic information of participants in the qualitative phase (N = 37).  

Variable Category Frequency Percentage (%) 

Gender Male 17 45.9 
Female 20 54.1 

Age >30 7 18.9 
31–35 10 27.1 
36–40 4 10.8 
41–45 5 13.5 
46–50 4 10.8 
<50 7 18.9 

Education Level Has PhD 19 51.4 
Has Masters 4 10.8 
Ph. D student 8 21.6 
Master’s Student 6 16.2 

Country Libya 6 16.2 
Palestine 4 10.8 
Saudi Arabia 6 16.2 
Iraq 5 13.5 
Egypt 5 13.5 
Jordan 6 16.2 
Sultanate of Oman 5 13.5  
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This theme helped the researchers identify faculty members’ attitudes and the features of mobile technology. This then reflected on the 
Design of the quantitative data collection tool as well as the second theme used to develop the dimensions of the tool and the items of 
each construct from the participants’ talk. 

The findings of the first phase were quantized by counting the frequency of each feature. The quantization of the qualitative 
conclusions enabled us to find the most common features of mobile technology used by the study participants. Table 2 shows the 
frequency of the most influential mobile technological features. 

Table 2 shows that perceived usefulness is the most influential factor, closely followed by complexity. Other significant factors for 
technostress and continuance intentions were: digital privacy, complementary, and mobile system upgrading. Connectivity received 
the lowest preference. 

3.2. Phase II: quantitative phase 

3.2.1. Design and development of the survey 
Building the dimensions of the survey and the items of each dimension was based on: the findings of previous studies, the qual

itative phase findings, and the study’s P-E fit framework. The constructs were: perceived usefulness, complexity, complementary, 
digital privacy, regular updating/upgrading, connectivity, technostress, and continuance intentions. Thirteen out of 31 items were 
adapted and noted from examining related previous studies. Therefore, a pool of items was created from the participants who 
participated in the qualitative phase, and then we re-phrased the items of each construct. 

3.2.1.1. Procedures for building the survey. The researchers had a meeting to discuss the findings of the first phase. They agreed to 
include the highest frequency features: perceived usefulness, complexity, complementary, digital privacy, regular updating/upgrad
ing, connectivity, technostress, and continuance intentions. The lowest factors, such as reliability and the type of technology, were 
excluded. Secondly, the researchers created a pool of items from the participants’ voices. Thirdly, a cognitive interview was conducted 
with five faculty members to check the items in terms of wording. Finally, a pilot study was conducted to determine the instrument’s 
reliability and validity. An exploratory factor analysis (EFA) was conducted to find the loading factors of each item on the constructs 
and the number of elements. Using SPSS, the researchers conducted the maximum likelihood (ML) extraction method, followed by 
Promax rotation, in the process of EFA, as this assumed correlations among the constructs and yielded better results than standard 
varimax rotation [58]. The researchers excluded the items loaded on two constructs or those with a loading factor less than 0.40. The 
number of factors was found using an eigenvalue greater than one and a screen plot. The findings of EFA analysis presented in Table 3. 
The final version of the survey was composed of eight constructs with 27 items (Appendix A). 

3.3. Third phase: model building and testing 

In this phase, the researchers tested the causal relationship between the factors influencing technostress and the continuance in
tentions of faculty members to use mobile technology (Fig. 2). 

Using Microsoft Forms, an online survey was distributed to the participants to collect data. Participants were invited to provide 
their responses by posting the link on social media groups. The researchers used their networks to distribute the survey to their 
colleagues. The invitation letter included the link to the online survey, information about the study, the definition of mobile tech
nology, and examples of mobile technology. Participation in the survey was voluntary without any compensation. A total of 720 
responses were obtained. Twenty-eight responses were deleted from data analysis because more than 10% of the data was missing. 
Therefore, the research in this study was based on the data from 692 responses. Table 4 presents the participants’ demographic 
information. 

Table 4 shows that a majority (62%) of the respondents to the survey were male. Regarding the stream, the representation of 
medical and engineering sciences was higher (58%). 

To find the goodness of fit indices, the direct, indirect, and total effects of the constructs and their influence on the continuance 
intention to use mobile technology in online teaching (SPSS and AMOS 26) were used in the statistical analysis and building of the 

Table 2 
Frequency distribution of the most influential mobile 
technological features on technostress and continu
ance intentions.  

Factor F 

Perceived usefulness 62 
Complexity 59 
Digital Privacy 54 
Complementary 48 
Updating/upgrading 47 
Technostress 45 
Continuance intention 40 
Attitudes 35 
Connectivity 20  
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model. 

3.4. Ethical considerations 

The researchers received approval to conduct this study from the IRB committee at An- Najah National University under number 
ANNU-T007-2022. Moreover, the participants in this study signed a consent form that was part of the interview protocol and the focus 
group sessions. A short paragraph at the beginning of the survey was added, informing participants about the purpose of the study, that 
participation in the study was voluntary, and that their responses would remain anonymous. The following sentence was added at the 
end of the paragraph: "If you agree, we consider that you have signed the form. If not, you can stop participating in the study". 

3.5. Data analysis 

Depending on the study phase, the researchers used different procedures and tools in the data analysis process. For the qualitative 
data analysis, the researchers used inductive thematic analysis to ascertain the technological features that influenced technostress, as 
reported by the participants. For the development of the survey, the researchers used SPSS to analyze and discover the normality of the 
data to check whether it was suitable for exploratory factor analysis (EFA). Finally, the researchers used AMOS to estimate the path 
analysis coefficients between the variables in the tested model and to discover the goodness of fit indices. 

The assumptions of multiple regressions, such as the distributed normality through Skew, Kurtosis, and multi-collinearity, were 
checked. SPSS ver 26 was used for a descriptive analysis of the collected data and to test the measurement’s reliability and validity. 
Exploratory factor analysis (EFA) was also carried out for data analysis. 

Table 3 
Loading factors of items on the constructs from EFA analysis.  

item loading Variance 

PU1 0.814 25.881 
PU2 0.986  
PU3 0.974  
PU4 0.970  
PU5 0.887  
Compx1 0.822 19.101 
Compx2 0.766  
Compx3 0.700  
Upg1 0.721 5.708 
Upg2 0.753  
Upg3 0.831  
Complim1 0.842 4.807 
Complim2 0.765  
Complim3 0.714  
DP1 0.797 4.216 
DP2 0.923  
DP3 0.919  
DP4 0.887  
Technost1 0.691 3.648 
Technost2 0.865  
Technost3 0.751  
ATT1 0.875 3.405 
ATT2 0.856  
ATT3 0.837  
Conn1 0.696 3.34 
Conn2 0.839  
Conn3 0.900  
CI1 0.822 3.23 
CI2 0.927  
CI3 0.704  
total variance 73.337  

Table 4 
Demographic characteristics of participants (N = 692).  

Variable Category Frequency Percentage (%) 

Gender Male 428 62 
Female 264 38 

College Social and Educational Sciences 292 42 
Medical and Engineering Sciences 400 58  
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4. Results 

The discriminant validity of the test’s findings, calculated using SPSS, is shown in Table 5. 
The most commonly used method for analyzing the discriminant validity of a test’s findings is to compare the correlations between 

the different test items. This involves examining the correlations among the test items and comparing them with the correlations 
between the test items and the criterion measure. Suppose a test is found to have good discriminant validity. In that case, the cor
relations among the test items should be significantly lower than those between the test items and the criterion measure. The 
discriminant validity of the test’s findings is compared with the correlation coefficients of each construct with the other constructs. 
This was done by making a matrix for each construct: Perceived Usefulness, Complexity, Complementary, Digital privacy, Techno
stress, Attitudes, Connectivity, and Continuance intention. 

It is evident from Table 4 that the highest value is for continuance intention and digital privacy, followed by technostress and 
complimentary. Other constructs are also above 0.5, which indicates a high positive correlation. 

4.1. Estimations of the model 

The measurement model is a mathematical model used in psychological research designed to quantify the relationship between a 
set of variables. The model is usually expressed in terms of a set of equations or a matrix of correlations and is used to assess the 
strength of relationships between variables and the predictive value of variables for other variables. It is typically used to analyze 
survey data or other observational data. Table 6 below presents the results of the measurement model. 

The results align with the discriminant validity (Table 4), with the highest value being for continuance intention and digital pri
vacy, followed by technostress and complimentary. 

4.2. Path coefficients 

Based on Fig. 2, the independent variables were: perceived usefulness, digital privacy, complexity, complementary, connectivity, 
attitudes, and technostress. Fig. 3 below shows the estimations of the coefficients between the variables influencing continuance 
intention to use mobile technology. 

Furthermore, goodness fit indices met the standardized estimation. These estimations are presented in Table 7. 
Based on Tables 5 and 6, these estimations indicate that the hypothesized model and its measurements explain how mobile 

technological features affect technostress and continuance intention to use mobile technology in teaching in higher education. 
Moreover, we found each construct’s direct, indirect, and total effects on others. Table 8 presents each construct’s direct, indirect, and 
total effects. 

5. Discussion 

Several factors impact the experience of technostress among teachers in schools, ranging from personal skills to systemic support. 
Firstly, a teacher’s technological skill level shapes their technostress levels. Teachers with limited technology skills may find them
selves feeling anxious and overwhelmed when interacting with unfamiliar technologies, according to Ref. [44]. Another influencing 
factor is the extent of technology used in the classroom. If teachers are required to employ various technologies for instructional 
purposes, they can feel overwhelmed and stressed, as [60] noted. However, when teachers feel backed by their school, peers, or 
technology specialists in their technological endeavors, they’re likely to experience lower levels of technostress [61]. 

Access to professional development opportunities can also mitigate technostress. Those teachers who have chances to learn more 
about technology can better manage their technostress, as per [62]. Nevertheless, time remains a significant factor. Teachers with 
insufficient time to learn, plan, and incorporate technology in their teaching might be more prone to technostress. 

Lastly, the overall school ecosystem plays an important role. The attitudes of administrators and colleagues towards technology can 
significantly influence a teacher’s experience of technostress. Schools that foster a positive environment around technology use are 
likely better equipped to help teachers cope with technostress [63]. 

This study delved into understanding the degree of technostress among public school teachers. Quantifying the exact level of 
technostress is challenging due to the varying levels of technology use among teachers and schools. Nevertheless, it is increasingly 

Table 5 
Discriminant validity of the test’s findings.  

Construct M SD PU COMPX COMPLIM DP TECHNOST ATT CONN CI 

PU 4.29 0.66 0.77        
COMPX 2.83 1.03 − 0.08 0.79       
COMPLIM 4.03 0.66  0.547 0.854      
DP 3.36 0.90 0.54  0.104 0.9     
TECHNOST 4.21 0.66  0.658  0.55 0.87    
ATT 3.21 0.79 0.57 − 0.428  0.29  0.79   
CONN 2.79 1.03 0.24 0.336 0.326 0.31 0.476 − 0.324 0.79  
CI 3.49 0.67 0.4  0.124  − 0.414 0.348 0.754 0.9  
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recognized as a growing issue for teachers, especially those in under-resourced public schools. As classrooms become more technology- 
oriented, teachers are often burdened with the mounting pressure of integrating technology into their teaching methods. Moreover, 
they might lack the requisite training and support to utilize technology effectively [64]. Kim and colleagues [65] reported that 
technostress often triggers cognitive overload and significant stress in teachers, which may impact their performance. 

Furthermore, this study also examined the impact of online teaching during a crisis on technostress. Online instruction in crisis 
situations can exacerbate technostress for both teachers and students. The additional technical demands, such as learning new online 
tools and software, can heighten teachers’ stress levels. Likewise, students also experience technostress due to the unfamiliar online 
tools they’re required to use. The absence of physical interaction complicates monitoring student progress and providing support, 
potentially leading to feelings of isolation and heightened technostress [66]. 

The direct effects of various factors on integrating mobile technology in education are predominantly positive. Mobile devices are a 
prevalent part of students’ lives, making it convenient for educators to incorporate these tools into teaching. This facilitates broader 
access to learning materials, deeper engagement with coursework, and better teacher-student communication. Moreover, mobile 
technology in the classroom can enhance student engagement and collaboration and enable personalized instruction. 

Table 6 
Results for the measurement model.   

α CR AVE 

PU 0.9 0.90 0.6 
COMPX 0.8 0.84 0.62 
COMPLIM 0.8 0.82 0.73 
DP 0.9 0.86 0.81 
TECHNOST 0.9 0.85 0.75 
ATT 0.8 0.73 0.56 
CONN 0.9 0.79 0.63 
CI 0.9 0.87 0.81  

Fig. 3. Estimations of the coefficients between the variables influencing continuance intention to use mobile technology.  

Table 7 
The goodness fit indices of the model [59] (Schuberth et al., 2022).  

Goodness-of-fit index (GFI) 0.995 greater than 0.9 

Adjusted GFI (AGFI) 0.976 greater than 0.8 
Incremental fit index (IFI) 0.996 greater than 0.9 
Tucker–Lewis index (TLI) 0.986 greater than 0.9 
Comparative fit index (CFI) 0.996 greater than 0.9 
Root mean square error of approximation (RMSEA) 0.035 less than 0.08 
χ2/df 1.84 less than three 
OR P FOR χ2 0.066 >0.05  
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However, the indirect effects of technology integration are more varied. While technology can boost collaboration, creativity, and 
problem-solving skills, it can also cause increased distractions and reduced face-to-face interaction. The need to stay connected can 
also increase stress levels. 

In totality, incorporating mobile technology in education is mainly beneficial. When used aptly, mobile devices can enhance 
student access to learning materials, improve engagement, foster creativity, and stimulate problem-solving. Yet, it is essential to 
remember that these devices can also lead to distractions and potentially hamper face-to-face interaction. As such, educators must 
strive for a balanced approach toward integrating mobile technology in classrooms. 

5.1. Limitations of the study 

Despite its significant contributions, this study has several limitations. Firstly, its geographical focus is primarily on Arab countries, 
potentially limiting the generalizability of the findings to other cultural and educational contexts. Furthermore, it only provides in
sights into short-term technostress effects, not taking into account the longitudinal impacts on health, job satisfaction, and productivity 
of academic staff. 

The relationship between technostress and student learning outcomes is noted but not extensively explored. This leaves a 
knowledge gap about the impact of technostress on the effectiveness of teaching and learning. The study also falls short in comparing 
technostress levels across different educational settings like primary, secondary, and tertiary education. 

The study highlights the role of teacher training in managing technostress but does not elaborate on the structure and content of 
such programs. Thus, a clear pathway for the development of professional training interventions is lacking. 

Additionally, despite acknowledging the influence of individual tech skills, extent of technology usage, systemic support, pro
fessional development opportunities, and time management on technostress, it does not adequately delve into each of these factors. In 
particular, the study doesn’t detail the specific tech abilities that could alleviate technostress or suggest optimal levels of technology 
integration to balance enhancement of learning outcomes and technostress reduction. 

Lastly, the study doesn’t thoroughly examine the impact of technostress in crisis situations like online teaching during a pandemic, 
and the role of mobile technology use, both crucial elements in the contemporary educational landscape. Therefore, although 
insightful, the study leaves several areas unaddressed for future research. 

5.2. Theoretical and practical implications 

There are numerous theoretical implications of managing technostress in online classes [19]. Firstly, it is essential to consider 
technostress’s psychological and physiological effects on a student’s learning performance. Technostress can lead to physical and 

Table 8 
Direct, Indirect and Total effects of various factors on mobile technology integration.  

Variables 

Endogenous (Dependent) Variable 
Continuance Intention 

Exogenous (Independent) Variables Direct Effects Indirect Effects Total Effects 

Technostress − 0.09 – − 0.09 
Attitudes 0.24 – 0.24 
Perceived Usefulness 0.29 0.03 0.32 
Digital Privacy – 0.02 0.02 
Connectivity 0.66 − 0.17 0.54 
Complementary 0.11 – 0.11 
Complexity – − 0.09 − 0.09 

Endogenous (Dependent) Variable 
Technostress    

Exogenous (Independent) Variables    

Perceived Usefulness – – – 
Digital Privacy 0.21 – 0.21 
Connectivity 0.19 – 0.19 
Complementary – – – 
Complexity 0.27  0.27 
Attitudes – – – 

Endogenous (Dependent) Variable 
Attitudes    

Exogenous (Independent) Variables    

Perceived Usefulness 0.14 – 0.14 
Digital Privacy 0.15 – 0.15 
Connectivity − 0.41 – − 0.41 
Complementary – – – 
Complexity − 0.25 – − 0.25  
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mental health issues such as headaches, depression, anxiety, and sleep disturbances. By reducing technostress, students can be better 
equipped to focus on their studies and improve their academic performance. Secondly, technostress can lead to a decrease in overall 
satisfaction with the learning experience. By managing technostress, students are more likely to have a positive experience with online 
learning and be more likely to remain enrolled in their courses. Further, technostress can have a negative effect on the overall quality of 
online courses. By reducing technostress, educators can ensure that their online courses are more efficient, user-friendly, and enjoyable 
for their students. 

There are also practical implications to managing technostress in online classes. There is a need to ensure that students have access 
to the necessary resources and technology for the class and provide user-friendly tutorials and guidance for any unfamiliar software. 
Teachers can allow flexible requirements and deadlines to accommodate students who may need extra time to become comfortable 
with the technology. Students must be encouraged to take breaks and be mindful of their physical and mental health when using 
technology. Monitoring students’ time on technology-related tasks can ensure that it does not become overwhelming. Students need to 
be provided with access to a safe platform to share their concerns and ask for help if needed. Implementing strategies to reduce the 
cognitive load caused by technology, such as breaking down tasks into smaller pieces and providing visual aids, is an effective strategy. 
Institutions or teachers must offer additional support to students who struggle with technology or feel overwhelmed. Creating an 
inviting and supportive virtual learning environment would positively impact students’ academic attainment. 

5.3. Future research recommendations 

Based on the findings of the study, the following future research recommendations can be made:  

1. Replication: Future studies can replicate this study in different contexts, such as in other regions and with varying samples size, to 
determine the generalizability of the results.  

2. Long-term Effects of Technostress: The study provides insights into the short-term effects of technostress, but it would be helpful to 
explore the long-term effects of technostress on the health, job satisfaction, and productivity of academic staff. A longitudinal study 
would provide a better understanding of the long-term effects of technostress. 

3. Technostress and Student Learning Outcomes: The study discusses technostress’s psychological and physiological effects on stu
dents’ learning performance. However, further research is required to explore the relationship between technostress and student 
learning outcomes.  

4. Comparison of Technostress in Different Educational Settings: The study focused on academics from different Arab countries, but it 
would be useful to compare technostress levels among academic staff in different educational settings, such as primary, secondary, 
and tertiary education.  

5. Technostress and Teacher Training: The study highlights the importance of managing technostress in online classes, and it would be 
interesting to explore the role of teacher training in managing technostress. Teacher training programs could be designed to help 
academic staff manage technostress effectively.  

6. Cultural Factors and Technostress: The study focused on Arab academic staff, but it would be useful to explore the role of cultural 
factors in technostress among academic staff from different cultural backgrounds. Cultural factors could influence the level and 
nature of technostress experienced by academic staff. 

Building upon the findings of this study, the first recommendation for future research is a more in-depth exploration of the indi
vidual skill levels of teachers concerning technology. As pointed out by Ref. [44] Tarafdar et al. (2010), those with limited techno
logical skills often experience higher levels of technostress. Understanding the specific abilities that alleviate technostress and 
promoting those through professional development could be an effective intervention. 

Secondly, the extent of technology usage in the classroom should be studied. As noted by Ref. [59] Burke (2009), the quantity and 
variety of technology required in teaching can be overwhelming for teachers, resulting in increased technostress. Future research 
should aim to determine optimal levels of technology integration that enhance teaching and learning outcomes while minimizing 
technostress. 

The supportive role of peers and administrators within the educational ecosystem was identified as a key factor in managing 
technostress [60] (Goddard, 2011). Future research should examine the mechanisms through which support systems within schools 
can be designed to be more effective in providing technological guidance and reducing technostress. 

Another crucial area for future research is professional development opportunities for teachers. As per [61] Genc & Genc (2013), 
teachers with access to continuous learning opportunities related to technology use can better cope with technostress. Future in
vestigations should focus on determining the most effective modes and formats of professional development to aid teachers in this area. 

Additionally, future research should examine the influence of time on technostress. With the increasing integration of technology in 
education, teachers are often challenged to learn new tools, plan lessons involving technology, and ensure its effective use in the 
classroom, all within a limited time. Investigating how time management strategies can be implemented in schools to help teachers 
deal with this issue would be worthwhile. 

Lastly, understanding the impact of technostress on online teaching during crises should be a priority for future studies. As stated by 
Ref. [65] Bozkurt & Sharma (2021), the technical demands of teaching online, coupled with the absence of physical interaction, can 
significantly elevate technostress levels. Further studies should focus on developing strategies to minimize technostress in such sit
uations and ensure adequate support is provided to teachers and students. 

Finally, while incorporating mobile technology in education has many benefits, its potential drawbacks should not be ignored. 
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Future research should identify ways to maintain a balanced approach toward integrating mobile technology in classrooms, ensuring it 
enhances learning while not becoming a source of distraction or stress. 

5.4. Conclusion 

Technostress, a phenomenon associated with the utilization of technology in teaching, is gaining recognition as a critical concern in 
education, especially in the context of increasing digitalization of classrooms and online learning. This study underscored several 
factors that influence technostress among teachers. These encompass individual technological proficiency, the extent of technology 
usage in classrooms, systemic support from the school environment, availability of professional development opportunities, and time 
management considerations. 

Teachers with limited technological skills are found to be more prone to technostress, emphasizing the importance of targeted 
professional development programs that enhance their tech competencies. The extent and variety of technology used in classrooms are 
another key determinant of technostress levels. While technology integration can augment the learning process, an overload could lead 
to stress and anxiety, necessitating a balanced approach. 

Importantly, a supportive school environment is found to alleviate technostress. Assistance from peers, administrators, and 
technology specialists within the school ecosystem can significantly improve teachers’ technological endeavors and reduce their stress 
levels. Thus, fostering a positive and supportive culture around technology use in schools is crucial. 

Furthermore, the study brings attention to the compounded effect of technostress in crisis situations, such as during online teaching 
amidst a pandemic. The additional technical demands, alongside the challenges of monitoring student progress remotely, can heighten 
technostress levels for teachers and students alike. 

Despite potential drawbacks like distractions and reduced face-to-face interaction, the integration of mobile technology in edu
cation is generally beneficial, leading to broader access to learning materials, improved engagement, and personalized instruction. 
However, the key is to balance the use of such technology to maximize benefits while minimizing associated stress. 

Ultimately, to alleviate technostress, a multifaceted approach is needed, encompassing skill development, strategic technology 
integration, fostering supportive environments, and ensuring optimal time management. Further research is essential to delve deeper 
into these factors and to formulate effective strategies to mitigate technostress, enhancing the overall quality and effectiveness of 
technology-assisted teaching and learning. 

The study’s strengths lie in its comprehensive exploration of the multifaceted issue of technostress among teachers. It effectively 
identifies and examines numerous contributing factors, including individual technological proficiency, extent of technology usage, 
systemic support, professional development opportunities, and time management. The study also expands its analysis beyond the 
classroom, investigating the impact of technostress in crisis situations like online teaching during a pandemic. Its examination of the 
direct and indirect effects of incorporating mobile technology in education offers nuanced insights. The study’s inclusion of theoretical 
implications and practical applications, alongside suggesting avenues for future research, provides a well-rounded investigation into 
technostress in education. 
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