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Abstract 
The Covid-19 pandemic caused significant changes to teachers’ work, including a rapid switch to remote 

teaching. This increased the role of ICT in teachers’ work and made teachers susceptible to technostress. In 

this study, we aimed to identify ICT-related stressors (i.e., technostressors) in comprehensive school 

teachers’ work in Finland during the Covid-19 pandemic. The data, consisting of answers to two open-ended 

questions, were gathered as part of a questionnaire (n=361), and qualitative content analysis was applied. 

Based on the analysis, technostressors were divided into five categories: rapid ICT adoption, technological 

inadequacies, ICT-related pedagogical challenges, limitations in social interaction, and multichannel 

communication and availability pressure. The findings indicate that schools were not prepared for the 

pandemic-induced online teaching, which showed in inadequate resources and support for teachers. 

Moving forward, schools could reduce technostressors by, for example, organizing technical and 

pedagogical support, developing shared practices to decrease the digital communication load and 

availability pressure, and fostering interaction and collaboration in online environments. 
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Introduction 
The Covid-19 pandemic caused rapid changes in teachers’ work in spring 2020. Classroom teaching was 

mostly shifted to remote teaching, which significantly increased teachers’ information and communication 

technology (ICT) use. In Finland, the Covid-19 situation and restrictions were relatively mild. However, due 

to the government-imposed restrictions on schools, most comprehensive school teachers were obliged to 

work remotely in spring 2020 and adopt online teaching and digital communication channels rapidly. 

Requirements to adopt new work methods due to technology implementation may produce higher work 

pressure as well as increase experiences of stress (Ragu-Nathan et al., 2008). Prior research indicates that 

the pandemic-induced changes increased comprehensive school teachers’ overall workload and worries 

about weakened interaction with pupils (Alasoini et al., 2022). In addition, blurring boundaries between 

work and family domains characterized primary and secondary school teachers' work (Kaden, 2020; Lizana 

& Vega-Fernadez, 2021), possibly following – at least partly – from increased availability demands through 

ICT (Andrade & Petiz Lousã, 2021). Therefore, it is not surprising that burnout among compulsory education 

teachers seems to have increased during the pandemic (Salmela-Aro et al., 2021; Lavonen & Salmela-Aro, 

2022). 

Technostress 
Technostress refers to stress experienced by individuals due to ICT use at work (Tarafdar et al., 2007). 

Salanova and colleagues (2013) use the term “technostrain” to underline the role of psychological 

responses that refer to feelings of anxiety, fatigue, skepticism, and inefficacy caused by technology use. 

Scholars have found technostress to have various negative implications, such as weakened job satisfaction 

and ICT user satisfaction as well as increased exhaustion (Tarafdar et al., 2007; 2011; Ayyagari et al., 2011) 

and decreased job performance (Tarafdar et al., 2014). Furthermore, among teachers at various educational 

levels, experiences of technostress seem to negatively affect the motivation to use ICT at work (Joo et al., 

2016; Chou & Chou, 2021).  

Prior research has addressed larger organizational aspects by examining, for example, the role of 

technostressors, psychological strain, and factors that can mitigate the effects of technostressors (see e.g., 

Ragu-Nathan et al., 2008; Pirkkalainen & Salo, 2016) as well as the role of information systems design 

(Tarafdar et al. 2019). To combat teachers’ technostress, research emphasizes the role of individual factors 

(e.g., positive attitudes toward ICT) on the one hand, and organizational factors (e.g., school support for ICT 

use) and the possibilities of aligning content and pedagogy meaningfully with technology (Syvänen et al., 

2016; Joo et al., 2016) on the other hand. Thus, discovering ways to prevent technostress appear to be 

crucial to both employee wellbeing and job performance. 

However, it should be noted that ICT at work is not just a stress-inducing job demand. Rather, its role is 

more complex. The use of ICT can have both positive and negative effects simultaneously; for example, 

digital communication can help employees stay connected and reduce isolation, but it can also cause 

feelings of intrusion (Day et al. 2019). Moreover, the consequences of technostress are not always negative; 

technostress has also been found to have positive outcomes, such as increased innovation (Tarafdar et al. 

2019). Furthermore, recent research on techno-work engagement outlines the possibilities of ICT as a 

motivating and inspiring job resource (Mäkiniemi et al., 2019; 2020; Mäkiniemi, 2022). 

Nevertheless, it is important to pay attention to teachers’ technostress during the Covid-19 pandemic. As a 

situational factor, the pandemic represents a specific condition that created an urgent need to develop new 

ways of ensuring students’ learning at a distance (Whalen et al., 2020). Prior research indicates that during 

the pandemic, conditions for learning weakened, and there were issues with securing pupils’ equality in 

teaching (Lavonen & Salmela-Aro, 2022). This observation, together with other threats to teachers’ 

wellbeing (see e.g., Kaden, 2020; Andrade & Petiz Lousã, 2021; Salmela-Aro et al., 2021; Lavonen & Salmela-

Aro, 2022), indicate the importance of recognizing burdening factors in ICT-mediated teaching during the 
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pandemic. In this study, our aim is to recognize technostressors in comprehensive school teachers work 

during the Covid-19 pandemic in Finland. Identifying technostressors is important because it makes it 

possible to improve teachers’ ICT-related working conditions. 

Technostressors 
Technostressors refer to technology-related conditions and factors that exceed available resources, making 

it difficult and/or burdening to manage with technology-induced changes and challenges. Technostressors 

(also called technostress creators) are often categorized into five elements: techno-complexity, techno-

uncertainty, techno-insecurity, techno-overload, and techno-invasion (Tarafdar et al., 2007). Techno-

complexity refers to the perceived complexity of technology and/or insufficient skills to effectively manage 

work tasks using technology (Tarafdar et al., 2007). Prior research on teachers’ ICT use at various 

educational levels indicates that low self-efficacy beliefs regarding ICT appear to increase stress (Siddiqui et 

al., 2023) and decrease teachers’ intentions to utilize ICT (Hatlevik & Hatlevik, 2018). Furthermore, a study 

conducted among primary school teachers revealed that techno-complexity was associated with reduced 

job satisfaction and efficacy (Lee & Lim 2020).  

Techno-overload arises from situations where users must work longer or faster due to technology (Tarafdar 

et al., 2011; Ragu-Nathan et al., 2008). Techno-insecurity refers to the fear of losing one’s job due to 

technological changes, and techno-uncertainty to the perceived unpredictability and rapid pace of 

technological changes (Tarafdar et al., 2007). Techno-invasion, which is also referred to as ICT availability 

demands, indicates constant connectivity – that is, the need to be available beyond regular working hours, 

therefore blurring boundaries between the work and non-work domains (Day et al., 2012; Ragu-Nathan et 

al., 2008). Research by Califf and Brooks (2020) has revealed that techno-insecurity, techno-invasion, and 

techno-overload were the most prominent sources of higher burnout among K-12 teachers in the US (Califf 

& Brooks, 2020). Overall, research underlines the significance of technostressors as a source of increased 

strain across various fields (Borle et al., 2021).  

Conditions creating and preventing technostress in 
the school context 
Research on teachers’ technostress has identified factors related to working conditions and work methods 

that can induce or reduce technostress. Factors such as technical problems (e.g., Çoklar et al. 2016; Al-

Fudail & Mellar 2008) and ICT-induced changes in teaching style and approach (e.g., Çoklar et al. 2016; 

Mäkiniemi et al. 2017) have been identified as potential stressors. Moreover, prior studies emphasize the 

role of school and technical support in the creation and reduction of teachers’ technostress (see e.g., Al-

Fudail & Mellar, 2008; Joo et al., 2016; Syvänen et al., 2016; Özgür, 2020). In addition, it has been found that 

a working environment that encourages knowledge and skill-sharing between teachers can reduce feelings 

of technostress (Califf & Brooks, 2020). Overall, it appears that a lack of organizational and collegial support 

can be a technostressor, making teachers susceptible to experiences of technostress. 

Recent studies on teachers’ technostress also underline the importance of Technological Pedagogical 

Content Knowledge (TPACK; Koehler & Misra, 2005), meaning that aligning a specific content area with 

pedagogical and technological knowledge may prevent technostress (Joo et al., 2016; Özgür, 2020). 

Teachers’ ability to develop and apply TPACK has, in fact, also been associated with collegial support (Dong 

et al., 2020). In supportive work environments, teachers may feel free to ask others when encountering 

problems and thus feel more competent and innovative in the long run to align technology meaningfully 

with pedagogy.  

Furthermore, the Covid-19 pandemic as an unexpected disruption may entail specific stressors related to 

ICT use in teachers’ work. During the pandemic, clearly defined goals, teacher competences, and 
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arrangements for learning to apply ICT in teaching seemed to be essential at various educational levels 

(König et al., 2020; Schildkamp et al., 2020). In addition, the pandemic-induced switch to remote teaching 

may have increased straining ICT availability demands. A study of elementary school teachers revealed that 

ICT availability demands were associated with both school principals’ and parents’ expectations (Park et al., 

2020). In Finland, families’ difficulties in managing remote learning (Lavonen & Salmela-Aro, 2022) may also 

have increased teachers’ availability demands. 

In this study, our aim is to recognize technostressors in comprehensive school teachers’ work during the 

Covid-19 pandemic. The research question we aim to answer is: What kinds of technostressors did 

comprehensive school teachers experience in their work during the Covid-19 pandemic in Finland? 

Methods 

Data collection and participants 
The data were gathered between December 2020 and February 2021 as part of a larger research and 

development project focusing on employee wellbeing and health. The project was funded by EU regional 

and structural policy programmes. Part of the project focused on the wellbeing of comprehensive school 

teachers during the Covid-19 pandemic. During the data collection period, teachers were back in the 

classroom teaching after the government-ordered school closure in spring 2020. However, teachers were 

still providing remote and hybrid teaching as needed due to pandemic quarantines issued by local health 

and safety officials.  

The data consist of answers to two open-ended questions included in an online questionnaire addressing 

teachers’ work during the Covid-19 pandemic. The questionnaire was carried out using Microsoft Forms. A 

link to the questionnaire, information about the study, and a privacy notice were sent to comprehensive 

school (grades 1–9) teachers employed by the City of Tampere, Finland (N=1300). The link was sent by the 

City’s contact person using the schools’ communication channel. Answering the questionnaire was 

voluntary and informed consent was obtained. Ethical review and approval were waived for this study since 

the research design elements of this study do not contain any of the elements that would require ethical 

approval stated in the Finnish National Board on Research Integrity guidelines. In our study, we have 

followed the ethical principle of self-determination. 

A total of 361 participants filled in the questionnaire. The response rate was 28%. Of the participants, 84% 

identified as women and 13% as men. The average age of the participants was 48 years, and the ages 

ranged from 25 to 69 years. The duration of the participants’ teaching tenure averaged 19 years. The two 

open-ended questions utilized in this study and the respective respondent numbers were: “Describe your 

experiences of working during the Covid-19 pandemic” (n=275) and “In your work, what matters have you 

perceived as burdening during the Covid-19 pandemic?” (n=352).  

The length and depth of the individual answers varied from one-word answers to lengthy descriptions. The 

total quantity of data obtained through the two questions was 15,930 words. The participants’ answers 

were written in Finnish. The quotations included in the results have been translated into English. 

Data analysis 
The data were analyzed by applying the method of qualitative content analysis (see e.g., Elo & Kyngäs, 2008; 

Hsieh & Shannon, 2005). The analysis method was inductive, as we wanted to gain an understanding of the 

participating teachers’ experiences of ICT-related straining factors during the pandemic without being tied 

to the prior categorizations of technostressors (e.g., Tarafdar et al., 2007).  

First, all answers to the open-ended questions were read through. After the initial read, it became obvious 

that ICT-related issues were largely emphasized in the data and thus became the focus of the study. 
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Answers to the first, more general question (“Describe your experiences of working during the Covid-19 

pandemic”) were mostly descriptions of burden and burdening factors, which underlined the need and 

affirmed the decision to study stressors. Burden and burdening factors were distinguished from other 

descriptions of work especially by the expression of negative affect (e.g., demanding, heavy, burdensome, 

distracting, lonely). 

The data were transferred to the qualitative analysis program Atlas.ti. All the answers covering ICT-related 

demands were identified and preliminary descriptions were written. Responses were identified as 

descriptions of technostressors if they described ICT or ICT-related matters (e.g., mentions of applications or 

platforms, ICT-mediated communication, ICT-mediated teaching) as factors that cause burden and strain 

(e.g., mentions of burden, stress, difficulties). Answers with similar themes were grouped together and 

given preliminary titles. The data were read through several times, organized, re-organized, and re-named 

as needed. In the end, five themes covering technostressors in comprehensive school teachers’ work during 

the Covid-19 pandemic were formed. 

Results 
Based on the analysis, comprehensive school teachers’ technostressors during the Covid-19 pandemic were 

divided into five main categories: rapid ICT adoption, technological inadequacies, ICT-related pedagogical 

challenges, limitations in social interaction, and multichannel communication and availability pressure. Each 

of the five themes and their sub-themes are presented in Table 1 and discussed in more detail below. 

Main themes Sub-themes 

Rapid ICT adoption 

 

Learning to use ICT 

Lack of ICT training and training time 

Guiding others in ICT use 

Technological inadequacies 

 

Lack of equipment and other resources 

Technical problems 

Lack of technical support 

ICT-related pedagogical challenges 

 

Preparing online lessons 

Assessing assignments 

Supervising and motivating pupils 

Limitations in social interaction 

 

Difficulties in ICT-mediated communication 

Reduced interaction and collaboration 

Difficulties in reaching pupils 

Multichannel communication and 
availability pressure 

 

Need to use multiple communication channels 

Volume of digital communication 

Pressure to be available 
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Note: The main themes and sub-themes of comprehensive school teachers’ technostressors during 

the Covid-19 pandemic as shown in table 1 

Rapid ICT adoption 
Rapid ICT adoption depicts the hurried situation of moving to ICT-mediated learning, including the need to 

learn ICT quickly and without adequate support, and to help and support others in using ICT. The rapidity of 

ICT adoption is also partly intertwined with the other four themes, as it seemed to define the work of the 

participating teachers’ during the pandemic. 

Participants described how in the early stages of the Covid-19 pandemic they were obliged to rapidly 

transition to online teaching. The swift and surprising shift was often described as challenging and straining, 

as teachers needed to quickly adopt and learn the technology themselves as well as familiarize and guide 

their pupils in ICT use. The amount of learning and changes associated with increased ICT use and online 

teaching was perceived as overwhelming.  

ICT adoption also came up as quite a lonely endeavor; participating teachers seemed to have learned ICT 

use mostly on their own. They noted that there was no formal training available, and even the school-

provided instructions seemed to be inadequate or scattered and varied. There also seemed to be no time 

allocated for learning – rather, participants tried to come to terms with ICT in their leisure time, which could 

blur the boundaries between work and non-work, as one participant described: 

The beginning of remote work was really challenging because we didn’t receive any instructions on 

how to keep in touch with pupils. We had to learn the use of Teams after workdays and on the 

weekends. The first weeks were nothing but work from mornings to nights and into the weekends. 

In the participating teachers’ work, part of the ICT adoption process seemed to involve helping and 

familiarizing pupils with ICT to enable online learning. The participants could still be struggling with learning 

the technology themselves, and on top of that they also tried to help pupils with it. Participants also 

described their frustration with the time and resources required to teach ICT. The constant need to help and 

instruct pupils with ICT was perceived to take too much time away from the actual subject being taught, as 

highlighted in the following quote: “Teaching technology took too much time. Pupils didn’t know how to 

use it, so I had to hold their hands through it. The subject we were supposed to learn became secondary.” 

Due to the novel pandemic situation and the consequent switch to online work, participants were 

contacted and asked to instruct and help colleagues as well as pupils’ parents with ICT issues, which seemed 

to further increase their workload. Like the participating teachers themselves, the pupils’ parents could 

struggle with rapid ICT adoption, and this manifested in both the quantity and quality of parents’ contacts, 

as described in the following quote: 

The adoption of new technology was easy for me, so I ended up teaching and helping others. [--] 

Parents were hopeless with technology. Some called and asked for help in a civil manner, some 

called on the weekend or evening and yelled and blamed me for nonfunctioning equipment or their 

own lack of skills. 

Consequently, it seems that the participating teachers were not only responsible for their own ICT adoption 

but also that of their pupils. They additionally had to tend to colleagues’ and parents’ demands and 

requests for help. This seemed to have stretched the teachers’ usual job descriptions as well as their 

working hours. 
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Technological inadequacies 
Technological inadequacies include the lack of available equipment and appropriate teaching materials, as 

well as the experience of technical problems and inadequate technical support. Technological inadequacies 

are partly intertwined with ICT-related pedagogical challenges, as the lack of online materials required more 

effort from teachers. 

Due to the sudden switch to online teaching, many schools seemed to lack enough computers and phones 

to give to teachers and pupils. Some participants described the need to use their own personal equipment 

to teach. In addition to the lack of computers, participants also found it burdening that they were often not 

provided with any teaching material for remote teaching and needed to source suitable material online. 

One participant summarized the situation as follows: “Lack of computers and still the demand to use them. 

Searching teaching material on the Internet, lack of teaching equipment.”  

Participating teachers seemed to also be worried about the potential for increased inequality between 

pupils caused by differences in technical equipment and resources at pupils’ homes. Even if the teacher had 

adequate devices and materials to teach online, providing equal education to all pupils from different 

backgrounds and resources was perceived to be a lot more difficult in remote teaching, as the following 

answer notes: “Pupils’ inequality in ICT skills and equipment. Not everyone has the technological 

knowledge and devices and connections required for remote learning.” 

Participants also brought up frequent experiences of ICT difficulties. Besides the problems encountered 

with their own computers, the teachers also needed to solve the pupils’ ICT problems. Problems and 

difficulties with ICT were described as frustrating and time-consuming, for example: “The amount of hassle 

and wasted time that goes into software/network/sign-in etc. not working.” Participants also described a 

lack of adequate technical support. Rather, they felt left to their own devices and tried to find support and 

answers from other sources, such as the Internet, friends and colleagues, or family members, as one 

participant put it: “My husband has provided me with tech support, not the school.” Some participants 

expressed their disappointment with their school’s inability to adequately facilitate remote and hybrid 

teaching during the pandemic.  

ICT-related pedagogical challenges 
ICT-related pedagogical challenges include demands such as the extra effort needed to prepare online 

lessons (which is partly intertwined with the technological inadequacies discussed above) and to assess 

assignments in online format, as well as difficulties in supervising and motivating pupils in online lessons. 

This is partly intertwined with the issue of limitations in social interaction as interaction is a key element of 

support and motivation. 

In the participants’ descriptions, the need to adjust one’s pedagogical practices to remote teaching was 

depicted as challenging and burdening. The need to plan and prepare new kinds of lessons in very limited 

time and to produce suitable materials and assignments for online classes seemed to consume a lot of time 

and resources and result in increased working hours. Adjusting one’s pedagogical practices and preferences 

to online teaching could also be perceived as frustrating. In addition, assessing, correcting, and evaluating 

pupils’ work in the digital environment was perceived to be cumbersome and time-consuming, as described 

in the following quote: “Preparing lessons took a lot of time since you needed to produce the material 

yourself. Assessing pupils’ assignments in digital format was slow and laborious.” 

Moreover, participating teachers described how operating in the digital work environment made it more 

difficult to give instructions and help pupils with their assignments. Supervising class activities online was 

also perceived as demanding. Furthermore, finding ways to motivate and support pupils in online settings 

seemed to take more effort than usual. Teaching online classes could also leave teachers feeling uncertain 

about whether or not pupils had fully participated in class activities or even understood the content, as one 
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participant described: “Online teaching poses challenges. I can’t offer support and help so well. I can’t be 

absolutely sure what the pupils have understood and what they haven’t. Time-consuming.” 

In general, the ICT-related pedagogical changes seemed to increase the workload in the forms of planning, 

preparing, supervising, and evaluating schoolwork. Consequently, work could easily spill over into leisure 

time. Moreover, feelings of uncertainty about the quality of often quickly made pedagogical choices also 

seemed to burden participating teachers. 

Limitations in social interaction 
Limitations in social interaction depict the stressors associated with the increase in ICT-mediated 

communication and decrease in face-to-face communication during the pandemic, such as difficulties in ICT-

mediated communication, decreased sense of interaction, collaboration, and community, and difficulties in 

reaching pupils through ICT. As mentioned in the previous chapter, limitations in social interaction are partly 

intertwined with ICT-related pedagogical challenges, as pedagogy in comprehensive schools is highly 

interactional in nature. 

Participating teachers brought up the various burdening aspects of limited interaction inflicted by ICT-

mediated communication. Online teaching and communication were often perceived as difficult and less 

authentic and comprehensive compared to face-to-face interaction. Participants felt a weakened sense of 

presence and reciprocity with pupils. As one participant noted, “remote teaching easily turns into a 

teacher’s monologue.” Interaction with younger children in particular was perceived to be easier and more 

natural in classroom settings than online. 

The participants’ descriptions often depicted the idea that the act of teaching itself requires the teachers’ 

presence in the same physical space. Some participants described their dislike of digital communication in 

general and especially in educational settings. Therefore, for some, online communication seemed to make 

their work less interesting and motivating, and it could even contradict their views of what constitutes 

quality teaching. Moreover, some participants felt that online interaction prevented them from doing their 

job properly, as one participant put it: “Technology hasn’t ‘helped me’ [--] but forced me. I’m a person who 

works with my body, my expressions, tones of voice, and words, and in remote work I’m not able to do my 

job.” 

Participants also described how interaction that was limited to digital devices made it more difficult to reach 

some pupils. Pupils could be passive during classes, neglect their assignments, or even disappear altogether. 

It could be difficult for teachers to get a hold of pupils, and sometimes they had to use various 

communication channels or even contact pupils’ family members to solve the situation. Being unable to 

contact pupils could also make participants concerned not only for the pupils’ learning but also for their 

wellbeing. In addition, trying to get a hold of pupils was perceived as burdening and time-consuming, as the 

following quote describes: “Some of the pupils were difficult to reach during remote period. Trying to reach 

them took a lot of time and energy.” 

In addition to communication problems with pupils, participants also felt that their interaction and 

collaboration with colleagues was hampered by online communication. For example, participants described 

interaction in online meetings as inauthentic and felt that ICT-mediated communication made it difficult to 

have real conversations with colleagues. Planning and making decisions together were also perceived as 

more difficult. Some even discussed the potential detrimental effects of digital communication on their 

workplace’s sense of community. Face-to-face interaction with colleagues was missed for its more holistic 

nature, as one respondent described: “I truly miss collective face-to-face meetings where you’re able to see 

and feel other people’s physical demeanor and know what everyone is actually thinking.” In general, 

computer-mediated communication alone was not perceived to foster authentic, comprehensive 

interaction in teachers’ work. 
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Multichannel communication and availability pressure 
Multichannel communication and availability pressure include stressors caused by digital communication, 

such as the pressure to use multiple communication channels, the high volume of digital communication, 

and the pressure to be constantly available through multiple channels. Multichannel communication and 

availability pressure are partly intertwined with rapid ICT adoption since the rapid switch to online mode 

did not seem to support conscious planning of digital communication. 

The increased digital communication caused by remote teaching was often depicted as a stressor. 

Participants described the demand to use various communication channels in their work, for example: 

“During the remote period, what burdened me was multiple communication channels: Whatsapp, Helmi 

[the school’s communication channel], phone, text messages, e-mail, Teams, and a blog.” While some of the 

work-related communication channels were determined by schools, there still seemed to be a lack of 

shared understanding on which communication tools to use for which purposes. This often meant that 

inquiries, assignments, and other communication was spread across various channels and left to the 

individual teacher to handle to their best abilities. As one participant reflected: “I should have set stricter 

boundaries on how and through which channels the assignments were submitted, they were flooding from 

‘all over the place’.” 

The sheer number of messages was perceived as burdening. Participants felt they needed to be constantly 

alert and on top of the incoming messages and calls. Some participants even described the beep of 

incoming messages as a stressor. Participants also felt pressure to be constantly available and to answer 

messages as quickly as possible. This could lead to diminished breaks and recovery during workdays, as 

participants felt they needed to be available even during lunchtime or forgo their coffee breaks to keep on 

top of the continuous flow of messages. Furthermore, the availability pressure was not limited to just 

working hours – participants described the demand to be available through various channels also in the 

evenings and on weekends, as described in the following quote: “Workdays seemed to extend to 12 hours. I 

had difficulties distinguishing between work and free time because both pupils and their parents contacted 

me around the clock.” 

The Covid-19 pandemic and the consequent switch to remote and hybrid teaching seemed to have 

increased digital communication significantly. While teachers were already used to communicating with 

pupils’ families through digital communication channels, the volume of digital communication produced by 

the pandemic was described as overwhelming. With practically all interaction becoming digital, it seemed to 

be difficult to manage and limit the multichannel communication flow. 

Discussion and conclusions 
The aim of the present study was to identify technostressors in comprehensive school teachers’ work during 

the Covid-19 pandemic. The results indicate that during the pandemic, teachers have experienced various 

technostressors that are also partly intertwined. Based on the analysis, five main categories were identified: 

rapid ICT adoption, technological inadequacies, ICT-related pedagogical challenges, limitations in social 

interaction, and multichannel communication and availability pressure.  

While Finnish teachers were quite active ICT users even before the pandemic (Kaarakainen & Saikkonen 

2021), the role of ICT expanded significantly especially during the early stages of the pandemic, making ICT-

mediated learning the primary form of teaching. Based on our findings, comprehensive school teachers’ 

work in the early stages of the pandemic can be characterized by a sudden and rapid need to adopt ICT to 

carry out teaching and other work tasks while also tending to pupils’ ICT needs and helping colleagues and 

parents with ICT-related issues. Respondents’ descriptions of the stressors related to rapid ICT adoption had 

some similarities with Tarafdar et al.’s (2007) technostress creators, namely techno-overload (increased 
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workload), techno-invasion (sacrificing leisure time because of technology), and even techno-complexity 

(difficulties in understanding and using technology).  

Learning to use ICT for remote teaching in a very limited timeframe seemed to increase the amount of work 

and result in work spilling over into the evenings and weekends. The situation may have been more difficult 

and burdening for teachers with less ICT competence, as has been noted in prior studies (e.g., Lee & Lim, 

2020; König et al., 2020; Schildkamp et al., 2020). However, based on our findings, the pandemic-induced 

ICT adoption could burden tech-savvy teachers as well, as they were often the ones helping others with ICT-

related matters. Because the present study focused solely on identifying stressors, the plausible positive 

experiences of providing and receiving collegial support with ICT issues that have been raised in previous 

studies (e.g., Califf & Brooks, 2020; Dong et al., 2020) cannot be discussed. Overall, individual teachers 

seemed to have significant responsibility for ICT adoption, not only in learning ICT themselves but also in 

the broader educational context.  

Overall, the participating teachers’ descriptions of technostressors revealed experiences and feelings of 

being on one’s own – not only in terms of rapid ICT adoption, but also in terms of technological 

inadequacies, such as making do with inadequate equipment and a lack of technical support. Technological 

problems have also been identified as a stressor in prior research (e.g., Çoklar et al. 2016; Al Fudail & Mellar, 

2008). Based on our data, the novel pandemic situation seemed to have caught schools off-guard, which 

may be one of the reasons for the inadequate resources and support for ICT-related issues. The importance 

of school support to buffer teachers’ technostress has been identified in prior studies (e.g., Al-Fudail & 

Mellar, 2008; Joo et al., 2016; Syvänen et al., 2016; Özgür, 2020). For this reason, it is not surprising that 

participants’ descriptions of technostressors seemed to be related in many ways to experiences of having to 

deal with ICT-related issues on one’s own. 

ICT-related pedagogical challenges also included experiences of searching for and developing new materials 

and pedagogical solutions independently. In the rapidly changed situation, teachers tried to find practical 

solutions to enable pupils to submit their assignments, which often meant that they were sent through 

digital channels. Assessing assignments, as well as supervising and supporting pupils in digital 

environments, were depicted as stress-inducing. Prior research has also discussed the role of pedagogical 

issues in technostress (e.g., Çoklar et al., 2016; Mäkiniemi et al., 2017). ICT-related pedagogical challenges 

also seemed to be highly intertwined with communication-related stressors, as teachers felt that they were 

not able to make authentic contact with their pupils. Since certain school subjects that previously had 

hardly included ICT (or not included it at all) were switched to remote mode, it is highly likely that the 

teachers were unable to apply the idea of TPACK (Koehler & Misra 2005) – that is, to choose and/or develop 

technological solutions that are aligned with the teaching content and pedagogy. The role of TPACK in 

preventing teachers’ technostress has been identified in prior research (e.g., Joo et al., 2016; Özgür, 2020; 

Dong et al., 2020).  

Matters regarding digital communication seemed to be a significant technostressor in teachers’ work during 

the pandemic. Our findings indicate that ICT was perceived as providing a limited form of social interaction 

that made teaching work more difficult and reduced the sense of presence, dialogue, collaboration, and 

community. It seems that none of the forms of digital communication were perceived to compare to 

classroom teaching and face-to-face interaction. In addition, the difficulty of reaching some pupils through 

ICT emerged as a new kind of stressor that could reduce teachers’ sense of control at work and create new 

types of concerns.  

It seems that the rapid shift to remote teaching significantly increased the volume and forms of digital 

communication, resulting in multichannel communication and availability pressure. There seemed to be a 

high volume of digital communication spread across multiple communication channels, which in turn 

increased the pressure on participating teachers to be available. The straining effect of ICT-induced 

availability demands have been recognized in prior studies (e.g., Day et al., 2012; Ragu-Nathan et al., 2008; 
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Califf & Brooks, 2020; Park et al., 2020). It seems that because of the novelty of the pandemic situation, 

teachers were contacted by pupils and their parents more often and at more atypical times than usual. Not 

having clearly appointed communication channels for certain purposes may have imposed the need to 

monitor various channels at the same time. 

Interestingly, both the limitations set by the nature of digital communication as well as the ICT-enabled 

constant connectivity seemed to burden the participating teachers at the same time. Overall, the 

participants’ experiences depict an increase in communication quantity but a decrease in communication 

quality. As this study focused only on stressors, it cannot discuss the potential positive effects of digital 

communication in comprehensive school teachers’ work. The varied and even paradoxical role of digital 

communication in technostress has been discussed, for example, by Day and colleagues (2019), implicating 

that ICT-mediated communication is likely to play a far more complex role than that of a stressor alone. 

In terms of the practical implications stemming from the findings, there is the need for and importance of 

school-provided technical, pedagogical, and social support. The findings suggest that the schools were 

unprepared for the pandemic-induced remote and hybrid teaching, and they were often unable to offer 

teachers adequate resources and support. The availability of sufficient hardware, software, and instructions, 

as well as the time allotted for ICT adoption, could potentially have mitigated the teachers’ technostress in 

the early stages of the Covid-19 pandemic. Developing school-level technical support and practices to 

address ICT-related pedagogical challenges can be useful in buffering teachers’ technostress, both in and 

out of the pandemic context. In addition, paying attention to the interplay of technology design, pedagogy, 

and teachers’ wellbeing may help schools to develop more comprehensive approaches to reducing 

technostress and supporting wellbeing in digitalizing work. 

Additionally, schools could benefit from developing shared practices to decrease burdening aspects of 

digital communication and availability pressure. While availability pressure seemed to increase during the 

pandemic, the increase in digital communication is likely to affect teachers’ work also under regular 

conditions, at least in Finland or other countries with a high rate of ICT use in education. Establishing shared 

practices and etiquette for digital communication could help reduce communication-related stressors and 

promote digital communication that supports teachers’ wellbeing. Shared etiquette could also help teachers 

to switch off from communication applications and set boundaries between work and leisure time. To 

combat feelings of limited and inadequate social interaction, it may be useful for schools to develop 

practices to better foster collaboration and communication in online mode. 

The novelty of the study lies in the pandemic context; while teachers’ experiences of technostress have 

been studied before, the pandemic has significantly increased and broadened the utilization of ICT in 

teachers’ work. The present study complements prior research by providing knowledge on ICT-related 

stressors inflicted by the pandemic. In addition, the qualitative inductive approach enabled us to recognize 

ICT-related straining factors in teachers’ descriptions, which can provide a more nuanced picture compared 

to established measures. This study also contributes to the larger discussion of technostress and 

technostressors by highlighting the complex implications of digital communication in terms of experiences 

of increased quantity and decreased quality of communication. The findings also point to the central role of 

organizational and social support in technostress reduction, as many of the stressors identified in this study 

imply a lack of resources and support. Thus, this study adds to the discussion on the interfaces of work 

environment, information systems design and technostress (Tarafdar et al. 2019) by highlighting the various 

roles of social and organizational aspects in the creation of technostress. Since this study focused only on 

technostressors, future research could broaden the perspective by examining positive experiences of ICT 

use along with technostressors to provide a more comprehensive picture of the impact of ICT on 

comprehensive school teachers’ work. In addition, the multiple and complex roles of digital communication 

and its’ implications for social interaction and teachers’ wellbeing could also be explored. Furthermore, 
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future studies should more thoroughly address the interplay of organizational, social, and pedagogical 

aspects in teachers’ ICT use and technostress. 

Limitations 
There are some limitations to this study that require discussion. The participants’ descriptions of their 

experiences were gathered through open-ended questions as part of a larger questionnaire. The length and 

detail of the answers varied, making the data somewhat variable. Thus, the data probably lacked some 

nuances that some other data collection method (e.g., interview) could have provided. In addition, the data 

analysis was conducted by one researcher instead of multiple coders. The data were also gathered from one 

city and country, therefore reflecting a limited geographic area with quite mild Covid-19 restrictions. 

Therefore, the findings as such may not be applicable to different regions and educational systems. 

However, the increased use of ICT is likely to have similarities across geographical regions, which may make 

this study relevant beyond the Finnish comprehensive school context. It should also be noted that as the 

study focused only on technostressors, it covers only a part of the complex role of ICT in teachers’ work and 

wellbeing. However, the results still provide insights into the effects of the pandemic-induced 

technostressors in comprehensive school teachers’ work and add to the qualitative research on 

technostressors and the broader discussion on the role of organizational and social factors in technostress. 

Acknowledgements 
This study was partly funded by the European Social Fund (ESF) grant number S21966 as part of the 

Sustainable Brain Health project. We would like to thank project manager Mirva Kolonen and project 

coordinator Kirsi Toljamo for their help and support. 

 

References 
Alasoini, T., Ala-Laurinaho, A., Känsälä, M., Saari, E., & Seppänen, L. (2022). Työelämän digikuilujen yli: 

digitalisaatio kaikkien kaveriksi. Helsinki: Työterveyslaitos. https://urn.fi/URN:ISBN:978-952-261-997-

6 

Al-Fudail, M., & Mellar, H. (2008). Investigating teacher stress when using technology. Computers & 

Education, 51(3), 1103–1110. https://doi.org/10.1016/j.compedu.2007.11.004 

Andrade, C., & Petiz Lousã, E. (2021). Telework and work–family conflict during COVID-19 lockdown in 

Portugal: The influence of job-related factors. Administrative Sciences, 11(3), 103. 

https://doi.org/10.3390/admsci11030103 

Ayyagari, R., Grover, V., & Purvis, R. (2011). Technostress: Technological antecedents and implications. MIS 

Quarterly, 35(4), 831–858. https://doi.org/10.2307/41409963 

Borle, P., Reichel, K., Niebuhr, F., & Voelter-Mahlknecht, S. (2021). How are techno-stressors associated with 

mental health and work outcomes? A systematic review of occupational exposure to information and 

communication technologies within the technostress model. International Journal of Environmental 

Research and Public Health, 18(16), 8673. https://doi.org/10.3390/ijerph18168673 

Califf, C.B., & Brooks, S. (2020). An empirical study of techno-stressors, literacy facilitation, burnout, and 

turnover intention as experienced by K-12 teachers. Computers & Education, 157, 103971. 

https://doi.org/10.1016/j.compedu.2020.103971 

https://urn.fi/URN:ISBN:978-952-261-997-6
https://urn.fi/URN:ISBN:978-952-261-997-6
https://doi.org/10.1016/j.compedu.2007.11.004
https://doi.org/10.3390/admsci11030103
https://doi.org/10.2307/41409963
https://doi.org/10.3390/ijerph18168673
https://doi.org/10.1016/j.compedu.2020.103971


Experiences of technostressors 

Seminar.net - International journal of media, technology and lifelong learning 13 

Vol. 19 – Issue 1 – 2023 

Chou, H.L., & Chou, C. (2021). A multigroup analysis of factors underlying teachers’ technostress and their 

continuance intention toward online teaching. Computers & Education, 175, 104335. 

https://doi.org/10.1016/j.compedu.2021.104335 

Çoklar, A., Efilti, E., Şahin, Y., & Akçay, A. (2016). Determining the reasons of technostress experienced by 

teachers: A qualitative study. Turkish Online Journal of Qualitative Inquiry, 7(2), 71–96. 

https://doi.org/10.17569/tojqi.96082  

Day, A., Paquet, S., Scott, N., & Hambley, L. (2012). Perceived information and communication technology 

(ICT) demands on employee outcomes: The moderating effect of organizational ICT support. Journal 

of Occupational Health Psychology, 17(4), 473–491. https://doi.org/10.1037/a0029837 

Day, A., Barber, L., & Tonet, J. (2019). Information communication technology and employee well-being: 

Understanding the “iParadox Triad” at work. In R.N. Landers (Ed.) The Cambridge handbook of 

technology and employee behavior, 580–607. Cambridge: Cambridge University Press. 

https://doi.org/10.1017/9781108649636.022 

Dong, Y., Xu, C., Chai, C.S., & Zhai, X. (2020). Exploring the structural relationship among teachers’ 

technostress, technological pedagogical content knowledge (TPACK), computer self-efficacy and 

school support. The Asia-Pacific Education Research 29, 147–157. https://doi.org/10.1007/s40299-

019-00461-5 

Elo, S., & Kyngäs, H. (2008). The qualitative content analysis process. Journal of Advanced Nursing, 62(1), 

107–115. https://doi.org/10.1111/j.1365-2648.2007.04569.x  

Hatlevik, I.K.R., & Hatlevik, O.E. (2018). Examining the relationship between teachers’ ICT self-efficacy for 

educational purposes, collegial collaboration, lack of facilitation and the use of ICT in teaching 

practice. Frontiers in Psychology, 9, 935. https://doi.org/10.3389/fpsyg.2018.00935 

Hsien, H.F., & Shannon, S. E. (2005). Three approaches to qualitative content analysis. Qualitative Health 

Research, 15(9), 1277–1288. https://doi.org/10.1177/1049732305276687  

Joo, Y.J., Lim, K.Y., & Kim, N.H. (2016). The effects of secondary teachers’ technostress on the intention to 

use technology in South Korea. Computers & Education, 95, 114–122. 

https://doi.org/10.1016/j.compedu.2015.12.004 

Kaarakainen, M.-T. & Saikkonen, L. (2021). Multilevel analysis of the educational use of technology: Quantity 

and versatility of digital technology usage in Finnish basic education schools. Journal of Computer 

Assisted Learning, 37(4), 953–965. https://doi.org/10.1111/jcal.12534  

Kaden, U. (2020). COVID-19 school closure-related changes to the professional life of a K–12 teacher. 

Education Sciences, 10(6), 165. https://doi.org/10.3390/educsci10060165  

Koehler, M.J., & Mishra, P. (2005). What happens when teachers design educational technology? The 

development of technological pedagogical content knowledge. Journal of Educational Computing 

Research, 32(2), 131–152. https://doi.org/10.2190/0ew7-01wb-bkhl-qdyv  

König, J., Jäger-Biela, D.J., & Glutsch, N. (2020). Adapting to online teaching during COVID-19 school closure: 

Teacher education and teacher competence effects among early career teachers in 

Germany. European Journal of Teacher Education, 43(4), 608–622. 

https://doi.org/10.1080/02619768.2020.1809650 

Lavonen, J. & Salmela-Aro, K. 2022. Experiences of moving quickly to distance teaching and learning at all 

levels of education in Finland. In F. M. Reimers (Ed.) Primary and Secondary education during Covid-

19. Disruptions to educational opportunity during a pandemic (pp. 105–123). Cham: Springer. 

https://doi.org/10.1007/978-3-030-81500-4_4  

https://doi.org/10.1016/j.compedu.2021.104335
https://doi.org/10.17569/tojqi.96082
https://doi.org/10.1037/a0029837
https://doi.org/10.1007/s40299-019-00461-5
https://doi.org/10.1007/s40299-019-00461-5
https://doi.org/10.1111/j.1365-2648.2007.04569.x
https://doi.org/10.1177/1049732305276687
https://doi.org/10.1016/j.compedu.2015.12.004
https://doi.org/10.1111/jcal.12534
https://doi.org/10.3390/educsci10060165
https://doi.org/10.2190/0ew7-01wb-bkhl-qdyv
https://doi.org/10.1080/02619768.2020.1809650
https://doi.org/10.1007/978-3-030-81500-4_4


Experiences of technostressors 

Seminar.net - International journal of media, technology and lifelong learning 14 

Vol. 19 – Issue 1 – 2023 

Lee, M., & Lim, K.Y. (2020). Do the technostress creators predict job satisfaction and teacher efficacy of 

primary school teachers in Korea? Educational Technology International, 21(1), 69–95. 

https://doi.org/10.23095/ETI.2020.21.1.069 

Lizana, P.A., & Vega-Fernadez, G. (2021). Teacher teleworking during the Covid-19 pandemic: Association 

between work hours, work–family balance and quality of life. International Journal of Environmental 

Research and Public Health, 18(14), 7566. https://doi.org/10.3390/ijerph18147566 

Mäkiniemi, J.P. (2022). Digitalisation and work well-being: A qualitative study of techno-work engagement 

experiences related to the use of educational technology. International Journal of Educational 

Management, 36(2), 152–163. https://doi.org/10.1108/IJEM-07-2021-0276  

Mäkiniemi, J.-P., Ahola, S., & Joensuu, J. (2019). How are technology-related workplace resources associated 

with techno-work engagement among a group of Finnish teachers? Seminar.net, 15(1). 

https://doi.org/10.7577/seminar.2919  

Mäkiniemi, J.-P., Ahola, S., Syvänen, A., Heikkilä-Tammi, K., & Viteli, J. (2017). Digitalisoituva koulu - 

hyvinvoivat opettajat? Miten edistää digitalisoitumista ja työhyvinvointia. TRIM Research Reports, 24. 

Tampere University. https://urn.fi/URN:ISBN:978-952-03-0542-0 

Mäkiniemi, J.-P., Ahola, S., & Joensuu, J. (2020). A novel construct to measure employees’ technology-

related experiences of well-being: Empirical validation of the Techno-Work Engagement Scale 

(TechnoWES). Scandinavian Journal of Work and Organizational Psychology, 5(1), 1–14. 

https://doi.org/10.16993/sjwop.79  

Park, Y., Liu, Y., & Headrick, L. (2020). When work is wanted after hours: Testing weekly stress of information 

communication technology demands using boundary theory. Journal of Organizational Behavior, 

41(6), 518–534. https://doi.org/10.1002/job.2461 

Pirkkalainen, H., & Salo, M. (2016). Two decades of the dark side in the information systems basket: 

suggesting five areas for future research. In ECIS 2016: Proceedings of the 24th European Conference 

on Information Systems, Tel Aviv, Israel, June 9-11, 2014 (Article 101). European Conference on 

Information Systems. http://aisel.aisnet.org/ecis2016_rp/101 

Ragu-Nathan, T.S., Tarafdar, M., Ragu-Nathan, B.S., & Tu, Q. (2008). The consequences of technostress for 

end users in organizations: Conceptual development and empirical validation. Information Systems 

Research, 19(4), 417–433. https://doi.org/10.1287/isre.1070.0165 

Salanova, M., Llorens, S., & Cifre, E. (2013). The dark side of technologies: Technostress among users of 

information and communication technologies. International Journal of Psychology, 48(3), 422–436. 

https://doi.org/10.1080/00207594.2012.680460 

Salmela-Aro, K., Upadyaya, K., & Hietajärvi, L. (2020). Suomalaisten rehtorien ja opettajien 

työhyvinvointiprofiilit koronakeväänä. Psykologia, 55(6), 426–443. 

http://hdl.handle.net/10138/326932 

Schildkamp, K., Wopereis, I., Kat-De Jong, M., Peet, A., & Hoetjes, I. (2020). Building blocks of instructor 

professional development for innovative ICT use during a pandemic. Journal of Professional Capital 

and Community, 5(3/4), 281–293. https://doi.org/10.1108/JPCC-06-2020-0034  

Siddiqui, S., Arif, I., & Hinduja, P. (2023). Technostress: A catalyst to leave the teaching profession. A survey 

designed to measure technostress among teachers in Pakistan during COVID-19 pandemic. E-Learning 

and Digital Media, 20(1), 53–79. https://doi.org/10.1177/20427530221107506  

https://doi.org/10.3390/ijerph18147566
https://doi.org/10.1108/IJEM-07-2021-0276
https://doi.org/10.7577/seminar.2919
https://urn.fi/URN:ISBN:978-952-03-0542-0
https://doi.org/10.16993/sjwop.79
https://doi.org/10.1002/job.2461
http://aisel.aisnet.org/ecis2016_rp/101
http://hdl.handle.net/10138/326932
https://doi.org/10.1108/JPCC-06-2020-0034
https://doi.org/10.1177/20427530221107506


Experiences of technostressors 

Seminar.net - International journal of media, technology and lifelong learning 15 

Vol. 19 – Issue 1 – 2023 

Syvänen, A., Mäkiniemi, J.-P., Syrjä, S., Heikkilä-Tammi, K., & Viteli, J. (2016). When does the educational use 

of ICT become a source of technostress for Finnish teachers? Seminar.net, 12(2), 96–109. 

https://doi.org/10.7577/seminar.2281  

Tarafdar, M., Bolman Pullins, E., & Ragu-Nathan, T.S. (2014). Examining impacts of technostress on the 

professional salesperson's behavioural performance. Journal of Personal Selling & Sales 

Management, 34(1), 51–69. https://doi.org/10.1080/08853134.2013.870184 

Tarafdar, M., Tu, Q., Ragu-Nathan, B.S., & Ragu-Nathan, T.S. (2007). The impact of technostress on role 

stress and productivity. Journal of Management Information Systems, 24(1), 301–328. 

https://doi.org/10.2753/MIS0742-1222240109 

Tarafdar, M., Tu, Q., Ragu-Nathan, T.S., & Ragu-Nathan, B.S. (2011). Crossing to the dark side: examining 

creators, outcomes, and inhibitors of technostress. Communications of the ACM, 54(9), 113–120. 

https://doi.org/10.1145/1995376.1995403 

Tarafdar, M., Cooper, C.L. and Stich, J.-F. (2019). The technostress trifecta – techno eustress, techno distress 

and design: Theoretical directions and an agenda for research. Information Systems Journal, 29(1), 6–

42. https://doi.org/10.1111/isj.12169  

Whalen, J. (2020). Should teachers be trained in emergency remote teaching? Lessons learned from the 

COVID-19 pandemic. Journal of Technology and Teacher Education, 28(2), 189–199. 

https://www.learntechlib.org/primary/p/215995/ 

Özgür, H. (2020). Relationships between teachers’ technostress, technological pedagogical content 

knowledge (TPACK), school support and demographic variables: A structural equation 

modeling. Computers in Human Behavior, 112, 106468. https://doi.org/10.1016/j.chb.2020.106468 

https://doi.org/10.7577/seminar.2281
https://doi.org/10.1080/08853134.2013.870184
https://doi.org/10.2753/MIS0742-1222240109
https://doi.org/10.1145/1995376.1995403
https://doi.org/10.1111/isj.12169
https://doi.org/10.1016/j.chb.2020.106468

	Experiences of technostressors during the Covid-19 pandemic among Finnish comprehensive school teachers
	Abstract
	Introduction
	Technostress
	Technostressors

	Conditions creating and preventing technostress in the school context
	Methods
	Data collection and participants
	Data analysis

	Results
	Rapid ICT adoption
	Technological inadequacies
	ICT-related pedagogical challenges
	Limitations in social interaction
	Multichannel communication and availability pressure

	Discussion and conclusions
	Limitations

	Acknowledgements
	References


