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Abstract

The use of mobile instant messaging applications, such as WhatsApp, WeChat and Facebook
messengers, has grown remarkably in recent years. WhatsApp is one of the most adopted
mobile messaging apps, with two billion users worldwide. Due to its popularity among
students, WhatsApp is being increasingly adopted for learning purposes in higher education.
WhatsApp can provide students with various benefits that facilitate online learning and
knowledge exchanges. However, despite these benefits, using WhatsApp can also have
negative effects for students and their well-being. Research has demonstrated that the excessive
use and heavy reliance on information and communication technology (ICT) can lead to
technostress, a phenomenon that refers to the stress experienced by individuals due to the use
of ICT. Thus, although WhatsApp offers students an effortless and fast means for
communication and information sharing, the use of WhatsApp for academic and non-
academic-related purposes can create fatigue for students. Research indicates that university
students are vulnerable to different sources of stress including academic stressors. With the
increased use of mobile technology for learning, students could face an additional source of
academic stress caused by the educational use of technology. While there has been a growing
interest in studying the educational benefits of using mobile instant messaging, there is still a
lack of understanding around its negative effects on students and their academic performance.
Addressing this issue becomes important given the consequences of technostress on
individuals. The current study, therefore, aims to shed light on the negative aspects of the
educational use of WhatsApp. Using the transactional model of stress and coping, the study
seeks to explore factors that cause fatigue among university students when using WhatsApp

for learning purposes and investigate students’ coping behaviours to reduce fatigue.

The study was conducted in two phases. In the first phase, a qualitative exploratory study was
conducted to identify the main reasons for the experience of fatigue and to understand coping
behaviours. The data were collected through semi-structured interviews with 21 students. The
findings of the interviews were used to guide the development of the conceptual research
model. In the second phase, a cross-sectional survey approach was used to examine the
proposed research model. The data were collected via online questionnaires from 1,188
students between March and April 2020 during the COVID-19 lockdown. The data were



analysed using partial least squares structural equation modelling. The participants in both
phases were undergraduate students at a public university in Saudi Arabia. The findings suggest
that a consequence of using WhatsApp for learning purposes is that students suffer from
fatigue, which leads to the perception of decreased performance. The reasons for the experience
of fatigue were information overload, communication overload, distraction, and invasion of
privacy. Students engaged in two main coping strategies in order to deal with stressors and
fatigue: disturbance handling, and self-preservation strategies. The findings also revealed that
during the shift to remote learning, students faced technostress mainly because of the increased
adoption of ICT for teaching and learning, a high level of technology dependence, increased
communication and an increase of academic work, particularly group-based work which
required the use of WhatsApp and other ICT. Overall, this study extends existing technostress
and coping research by examining technology-related stressors and coping behaviours in the
context of the educational use of WhatsApp. The findings of the current study provide insights
and guidelines for decision-makers, educators and institutions in higher education with regard
to the use of mobile instant messaging in education. Understanding fatigue associated with
academic use and coping strategies to deal with fatigue can help students to reduce techno-

stressors, thus enhancing the effectiveness of mobile learning via WhatsApp.
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1.1 Chapter overview

This chapter provides an overview of the research problem and the use of mobile messaging
applications in learning with a focus on WhatsApp. The chapter introduces the concept of
technostress, technology overload, and coping with technostress, and highlights gaps in
technostress literature. It explains the motivations of the study and the importance of studying
technostress and coping in the context of academic use. The chapter also provides an overview
of the study context and online learning in Saudi Arabia. After that the research questions, aims
and objectives are explained, followed by an overview of the research design and methodology.
The chapter discusses the main contributions of the study and concludes with the structure of
the thesis.

1.2 Background and research problem statement

Mobile instant messaging (MIM) applications have increasingly become popular over the past
few years, particularly with the rapid development of mobile devices and ubiquitous Internet
connectivity. In 2021, over three billion mobile phone users around the world accessed MIM
applications, and this number is expected to grow by half a billion in 2025 (Ceci, 2021).
WhatsApp, owned by Facebook, is currently the most popular MIM application worldwide,
with around two billion monthly active users (Statista, 2022). Owing to the portability, ease of
use and prevalence of MIM among young adults, there has been growing interest in
incorporating such technology into teaching and learning (Gikas & Grant, 2013; Tang & Hew,
2017; So, 2016). MIM applications can provide significant benefits to students. For instance,
research has demonstrated that WhatsApp has the capability to promote mobile learning
whereby teaching and learning are not restricted to the classroom (Barhoumi, 2015; Bere &
Rambe, 2016). This offers students the flexibility to learn at any time and from any location.

WhatsApp offers spaces for collaboration, information sharing and knowledge exchange
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(Pimmer et al., 2019; Rambe & Bere, 2013). Through group chat on WhatsApp, students can
share learning materials in different forms (e.g. text, audio, images and video), engage in
academic discussion, and organise and work on collaborative projects (Kim, Lee & Kim, 2014;
Pimmer et al., 2021). In addition, WhatsApp enables students to stay connected with other
students and facilitates online communication with lecturers, which can be helpful especially
for distance learning (So, 2016). However, in spite of the benefits that MIM provides for
education, there is also a side to this technology that can negatively impact students and
learning outcomes (Aharony & Zion, 2019; Dhir et al., 2019; Fox, Rosen & Crawford, 2009).
Recently, there has been a growing interest among researchers in the ‘dark side’ of information
and communication technology (ICT), namely negative phenomena associated with ICT use,
such as technostress (Pirkkalainen & Salo, 2016; Salanova, Llorens & Cifre, 2013; Tarafdar,
Gupta & Turel, 2013; Turel et al., 2019). Technostress has been described as stress experienced
by individuals due to their use of ICT (Ragu-Nathan et al., 2008). Technostress includes “any
negative impact on attitudes, thoughts, behaviours, or body physiology that is caused either
directly or indirectly by technology” (Weil & Rosen, 1997, p.5). Researchers have suggested
that the use of ICT places demands on individuals and that they experience technostress due to
an inability to cope with IT-related demands (Ayyagari, Grover & Purvis, 2011). Technostress
has become an issue facing individuals, especially with the excessive use and the increased
dependence on ICT to perform various daily activities (Salo et al., 2022; Shu, Tu & Wang,
2011). Although it is generally recognised that ICT has the capability to boost performance,
evidence has demonstrated that the relationship between technology use and productivity
represents an inverted U-shape (Karr-Wisniewski & Lu, 2010). In other words, increasing ICT
usage can enhance performance until an optimum level is reached; once such level is exceeded,
adverse outcomes occur. This issue is referred to as technology overload, which has been
identified as one of the major factors creating technostress (Tarafdar et al., 2011). The main
dimensions of technology overload include information overload and communication overload
(Karr-Wisniewski & Lu, 2010; Zhang et al., 2016). Research has indicated that individuals
experience information overload when they are exposed to a large amount of information that
exceeds their information-processing abilities (Eppler & Mengis, 2004; Jackson & Farzaneh,
2012). In addition, communication overload occurs when individuals have to deal with too
many incoming messages and notifications, which leads to frequent interruptions of their work
(Batista & Marques, 2017; Stephens et al., 2017). Thus, while WhatsApp offers students an

effortless and fast means for communication and information sharing, the use of WhatsApp for
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academic and non-academic-related purposes might create information and communication
overload for students. Empirical research has shown that individuals who are exposed to
information and communication overload can exhibit symptoms such as mental and physical
fatigue, anxiety, depression, loss of motivation, frustration, and inability to concentrate
(Bucher, Fieseler & Suphan, 2013; Eppler & Mengis, 2004; Matthes et al., 2020; Ravindran,
Kuan, & Lian, 2014). Other negative outcomes of technostress include reduction in
performance, lower job satisfaction, decreased productivity, and reduced quality of life
(Tarafdar, Tu & Ragu-Nathan, 2010; Lee, Lee & Suh, 2016; Yu et al., 2018).

While many studies have focused on the advantages of using MIM in teaching and learning,
little is known about how the educational use of MIM can create stress for students. Addressing
this issue becomes important given the damaging effects of technostress and technology
overload on individuals and their performance. Research has shown that university students
are prone to different sources of stress including academic stressors, such as exam preparation
and taking, meeting grade requirements and excessive numbers of assignments (Beiter et al.,
2015; Karaman et al., 2017; Kumaraswamy, 2013; Misra & Castillo, 2004). The current study
suggests that with the increased use of mobile technology for learning, students could face an
additional source of academic stress, which is caused by the educational use of MIM. Thus, the
study aims to shed light on the negative aspects of the educational use of WhatsApp. Using the
transactional model of stress and coping (Lazarus & Folkman, 1984), the study seeks to identify
and examine techno-stressors that lead to fatigue among university students and examine the
effect of fatigue on student performance.

Another topic that the present study focuses on is coping with stress induced by academic use.
Coping with technostress refers to various efforts an IT user makes to manage IT-related
stressors (Bala & Venkatesh, 2016; Bhattacherjee et al., 2017). As technostress can have
serious consequences on individuals® work and their well-being, there has been an increased
interest in studying user coping behaviours to deal with various IT-related stressors (Tarafdar
et al., 2017; Tarafdar et al., 2020; Weinert, 2018). Technostress and coping research suggest
two major coping strategies that individuals are likely to use when they encounter stressful IT
situations: problem-focused coping strategies, and emotion-focused coping strategies (Beaudry
& Pinsonneault, 2005). In problem-focused coping strategies, individuals tend to deal with
technostress by directly addressing the problem, while in emotion-focused coping strategies,
individuals try to manage the stressful situation caused by IT use through changing the negative

emotions associated with the situation (Lazarus & Folkman, 1984). There are different types
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of problem-focused and emotion-focused coping strategies identified in technostress literature.
A number of studies have shown that individuals who feel fatigued by ICT usage tend to reduce
fatigue by discontinuing the technology usage or by switching to alternatives (Gao et al., 2018;
Lugman et al., 2017; Maier et al., 2015a). Although reducing or stopping ICT usage may help
users to mitigate stress, nevertheless, in terms of fatigue created by academic use,
discontinuation of technology use may not be possible for students and may have negative
impacts on learning. Thus, given the potential negative impacts of technostress on students,
there is a need to understand how students cope with stress induced by academic use and how
coping strategies affect learning. Building on prior research into users’ adaptation to IT, the
current study attempts to investigate this issue. The study seeks to examine problem-focused
and emotion-focused coping strategies that students use in order to deal with fatigue. Moreover,

the study aims to examine the effect of coping strategies on performance.

1.3 Research motivation

There are a number of motivations for the present study, which are summarised as follows.
First, research shows that mental health issues have increased among young adults in recent
years (Auerbach et al., 2018; Duffy, Twenge & Joiner, 2019; Twenge et al., 2018). Among the
reasons for such an increase is high academic pressure (Galloway, Conner & Pope, 2013).
Research has also found a link between the time students spend on social media and poor
psychological well-being (Brooks, 2015; Dhir et al., 2018; Lugman et al., 2017; Stead & Bibby,
2017; Twenge et al., 2018). However, it is still not clear whether the academic use of MIM
negatively affects students’ well-being or contributes to academic stress. Second, the adoption
of mobile technology in education has been growing (Pimmer, Mateescu & Grohbiel, 2016;
Wu etal., 2012). Various kinds of mobile devices and applications have been increasingly used
in education (Gikas & Grant, 2013), especially with the recent shift from classroom learning
to remote education due to the COVID-19 pandemic (Dhawan, 2020). WhatsApp has been
among the most used MIM applications for learning purposes, and its potential in education
has been addressed in mobile-learning literature (Rambe & Bere, 2013; Pimmer et al., 2019;
Pimmer et al., 2021; Tang & Hew, 2017). While mobile-learning research provides valuable
knowledge on the role of MIM applications in supporting teaching and learning, this research

has often focused on the positive sides of MIM, and little attention has been paid to the
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consequences of their educational use on students’ well-being. Some researchers suggest that
online teaching and learning is the future of education (Afshan & Ahmed, 2020; Darby, 2020).
Online learning provides a solution when face-to-face teaching becomes impossible or
difficult, such as in the recent situation of COVID-19; however, there is a need to address the
consequences of the increased adoption and use of ICT for learning on students and learning
outcomes. The present study addresses this issue by investigating how the academic use of
WhatsApp creates fatigue for students and how fatigue influences their performance.

Third, technostress research has focused on techno-stressors caused by ICT use in
organisational and work contexts (e.g. Galluch, Grover & Thatcher, 2015; Ragu-Nathan et al.,
2008; Stich et al., 2017; Tarafdar et al., 2011). Such research examines technostress that
encounters employees and its effect on job-related outcomes, such as productivity, job
satisfaction and commitment. Another stream of research has examined fatigue and techno-
stressors that face users in the context of ICT personal use, such as the use of social networking
services (SNS) (e.g. Bright, Kleiser & Grau, 2015; Maier et al., 2015b; Tarafdar et al., 2019).
This stream of research focuses on the voluntary use of ICT, as users can quit the technology
usage when they feel fatigued (Maier et al., 2015a; Zhang et al., 2016). The academic use of
MIM is a different context and may not be voluntary. While students using ICT for learning
purposes are vulnerable to technostress, little attention has been given to this issue. For
instance, in technostress literature, information overload has been identified as one of the main
techno-stressors (Bucher, Fieseler & Suphan, 2013; Tarafdar et al., 2011). However, existing
studies on technostress do not explain how the use of MIM for learning creates information
overload for students. Thus, the current study extends technostress research by focusing on
technostress experienced by students as a result of using WhatsApp for learning purposes.
Furthermore, technostress studies have significantly employed a quantitative approach using
surveys, and yet there has been a scarcity of technostress research based on qualitative and
mixed-methods approaches (Fischer & Riedl, 2017; Tarafdar, Cooper & Stich, 2017).
Researchers call for more studies employing multi-method design in the technostress domain
in order to gain a richer understanding of complex technostress phenomena (Fischer & Riedl,
2017). Hence, instead of using a single method, the present investigation adopts a mixed-
methods approach, which combines qualitative and quantitative methods to understand
technostress in the context of academic use.

Fourth, technostress research has focused on identifying technostress creators and outcomes;

however, coping with technostress has been less explored in the information systems (1S) field
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(Tarafdar et al., 2020). A number of studies have focused on user adaptation to an IT event,
such as the implementation of a new form of IT at the workplace (e.g. Bala & Venkatesh, 2016;
Beaudry & Pinsonneault, 2010). Yet, user adaptation with daily IT-related stressors is still
limited in IS literature (Pirkkalainen & Salo, 2016; Tarafdar, Cooper & Stich, 2017; Weinert,
2018). As a result, there has been a lack of knowledge on different coping strategies that
individuals engage with in order to deal with techno-stressors. Therefore, the current study
attempts to address this gap in the literature by focusing on students’ coping mechanisms to
deal with fatigue associated with WhatsApp. Given the potential negative effects of
technostress on students and performance, focusing on coping behaviours can help to
understand different efforts students make to reduce the negative outcomes of technostress. In
addition, existing studies on coping and technostress have focused on the effect of coping
behaviours on the relationship between techno-stressors and strains (e.g. Galluch, Grover &
Thatcher 2015; Pirkkalainen et al., 2017); only a few studies have examined how coping
strategies lead to different outcomes (Tarafdar, Cooper & Stich, 2017; Weinert & EI-Robrini,
2021). Furthermore, a review of existing research on coping and technostress by Weinert
(2018) suggests a need for research investigating the effects of coping strategies on the
relationship between strain and IT outcomes. Thus, to address this gap in the literature, the
present study examines the influence of coping strategies on performance as well as the role of

coping strategies on the relationship between fatigue and performance.

1.4 Research context

1.4.1 WhatsApp

The use of mobile instant messaging (MIM) applications has dramatically grown over the last
few years. There are many MIM applications available. The most popular MIM application in
the world is WhatsApp, with two billion monthly active users, followed by Facebook
Messenger, WeChat, QQ, Telegram and Snapchat (Statista, 2022) (see Figure 1.1). WhatsApp
is a cross-platform instant messaging application that enables communication free of charge
between users or a group of users through texting, voice and video calling (Church & De
Oliveira, 2013). It allows the exchange of different types of content including text, photos,

videos, audio, documents, location information, emojis and stickers. WhatsApp was developed
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by Jan Koum and Brian Acton in 2009 and was then acquired by Facebook in 2014 (Anderson,
2016). There are many factors contributing to the popularity of WhatsApp. First, the
development of mobile phones along with the availability of Internet connection at an
affordable cost (Church & De Oliveira, 2013), in addition to the availability of free access to
the Internet in many public places, such as public libraries, universities, airports and shopping
centres. The ability to communicate at no cost has facilitated international communication
(Anderson, 2016). WhatsApp users can stay in touch with family, friends, and other people
across the world without temporal or geographical restrictions. Second, the app is compatible
with different devices and mobile operating systems (Anderson, 2016), and works on both iOS
and Android, the two most dominant mobile operating systems. The app is free to download
from Apple’s and Google’s app stores. In addition to WhatsApp’s version for smartphones,
there is also WhatsApp desktop, which can be downloaded on to Mac or Windows computers,
and WhatsApp web, which is a web-based version of the app. The ability to use the app across
platforms provides a more convenient way for users to connect from any device based on their
preferences (Anderson, 2016). Third, the app is connected to phone numbers, and does not
have a login feature. This makes communication via WhatsApp more personal between friends,
family and other contacts the person usually knows or meets in real life (Aharony & Gazit,
2016; Anderson, 2016; Karapanos, Teixeira & Gouveia, 2016). Fourth, the app is easy to use
and has user-friendly features (Yoon, Jeong & Rolland, 2015). The main function of WhatsApp
is texting. This includes creating and exchanging content such as videos, photos and voice
notes. Users also can share content from social media, such as tweets and YouTube videos on
WhatsApp. An important function that WhatsApp offers its users is group chat. A group can
be created by selecting users to be group members and giving the group a name and profile
photo. Users can also join an existing group and leave a group at any time. A group can include
up to 256 members. The ability to create and join groups can give users a sense of community
and connection (Church & Oliveira, 2013). It enables a group of users, such as family members,
friends or people who share similar interests to stay in touch, share information, engage in
conversations, and exchange news. WhatsApp also enables sending messages to a broadcast
list, which is different from a group chat. In a broadcast list, the recipients do not know other
recipients in the list and cannot see their responses to broadcast messages, while in a group
chat, the contacts are known and can see and respond to group messages (Aharony & Gazit,
2016). Another function of WhatsApp is that it provides notifications of new messages in

individual and group chats. WhatsApp notifies a user of new messages through three types of
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notification: sounds, banners (a banner that appears on the mobile phone screen) and badges (a
number that appears on the application icon showing the number of new messages). The app
also notifies a user when a message has been delivered and when it has been read by the
recipient. Further, in a group chat, the app provides information on who has read the message.

The app enables users to set and disable notifications according to their preferences.

The current study focuses on WhatsApp rather than MIM applications in general for the
following reasons. First, the examination of technostress in the context of specific IT rather
than ICT in general can yield a better understanding of the technostress phenomenon
(Ayyagari, Grover & Purvis, 2011; Maier, Laumer & Eckhardt, 2015). WhatsApp was chosen
because it is the most popular MIM application, as discussed above, yet despite this popularity,
there is still a lack of research on WhatsApp and how it can create fatigue for individuals. In
addition, the app is being increasingly adopted in education for mobile learning and its positive
effects on learning have been discussed in mobile-learning literature, as will be discussed in
the next chapter. However, the negative effects of the educational use of WhatsApp on students

and learning outcomes are still unexplored.
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Figure 1.1: Most popular mobile messaging applications in 2021 (Statista, 2022)
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1.4.2 Mobile learning in Saudi Arabia

The current study was conducted on students in Saudi Arabia. This section offers a brief
overview of education in Saudi Arabia and the use of smartphones for learning in higher

education.

Over the past few decades, there has been significant growth in the higher education system in
Saudi Arabia. Such growth is due to the Saudi government’s large investment in education. In
2021, education was the highest-spending sector, with 18% of Saudi Arabia’s total budget
(Gov.sa, 2021). Currently, there are 29 public and 14 private universities, along with hundreds
of community colleges and an increasing number of technical and vocational training schools?.
Technology-based learning has played an important role in the teaching and learning process
in higher education. Blended learning has been adopted by most higher education institutions
in Saudi Arabia, in which a combination of traditional teaching methods and online learning
activities are used (Aljaber, 2018). Learning tools, such as virtual learning environments,
virtual classrooms and learning management systems, are being used to support online learning
(Anas, 2020). Blackboard is the most used learning management system in Saudi universities
(Aldiab et al., 2019). In addition, smartphones and mobile social networking applications have
been widely used by students for educational purposes (Alhaddad, 2018; Algahtani & Issa,
2018; Alsaleem, 2013). The rapid growth of Internet services and the widespread ownership of
smartphones among young adults in Saudi Arabia have facilitated online learning. The first
Saudi university to connect to the Internet was King Fahd University of Petroleum and
Minerals in 1993 (Alshahrani, 2016). Today, all universities and colleges in Saudi Arabia offer
free Internet access (Algahtani & Issa, 2018; Alshahrani, 2016). In addition, the
Communications and Information Technology Commission (CITC) has offered 60,000 free
Wi-Fi hotspots in a number of public locations across the country including hospitals, malls
and public parks (Citc, 2020). Saudi Arabia is considered one of the fastest-growing Internet
markets (Alshahrani, 2016). The latest statistics published by Statista research department
show that the number of Internet users in Saudi Arabia rapidly increased from 18 million in
2015 to 30 million in 2020, with a population penetration of 97% (Statista, 2020a). In addition,
Saudi Arabia has one of the highest smartphone penetration rates in the world, with 90% of the

1 https://www.moe.gov.sa/en/education/highereducation/Pages/UniversitiesList.aspx
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population owning a smartphone (Statista, 2020b). This ubiquitous connectivity and
widespread mobile phone use have enabled students to access learning resources including
lectures, assignments and quizzes, and to engage in collaborative learning at any time and from
any location (Alasmari & Zhang, 2019). Students use mobile devices to search for information,
share learning materials and communicate with peers and teachers (Barhoumi, 2015; Dashti &
Aldashti, 2015).

The use of smartphones and mobile devices in education in Saudi Arabia has attracted research
attention. The majority of existing studies have focused on the acceptance and use of mobile
technology in learning from students’ perspectives (Al-Azawei & Alowayr, 2020; Alasmari &
Zhang, 2019; Dashti & Aldashti, 2015). Other studies have focused on the positive effects of
mobile learning on learning outcomes (Alsaleem, 2013; Barhoumi, 2015; El-Sofany & El-
Haggar, 2020; Fattah, 2015; Hazaea & Alzubi, 2016). Thus, existing studies in the Saudi
context have mostly focused on the positive side of using mobile phones in education, while
the negative effects of such technology on students and learning have received scant research
attention. Few studies have investigated the negative influence of mobile phones on students.
For example, studies have found that university students in Saudi Arabia suffer from
consequences such as smartphone addiction, poor sleep quality, unhealthy lifestyles and low
academic performance due to smartphone and SNS usage (Aljomaa et al., 2016; Alosaimi et
al., 2016; Asiri et al., 2018). While these studies highlight some consequences of smartphone
usage on students, they do not focus on academic use. Furthermore, stress caused by technology

use has been largely ignored.

The current study focuses on Saudi Arabia for the following reasons. First, given the growing
usage of mobile phones among university students and the increasing interest in adopting
mobile learning in higher education in Saudi Arabia, there is a need to investigate the effects
of using mobile technology on students and learning, from both a positive and negative
perspective. Second, WhatsApp is the most used MIM application in Saudi Arabia, with over
26 million active users (about 80% of the population) (Statista, 2021). Considering that the
study focuses on WhatsApp, the popularity of WhatsApp among students in Saudi Arabia
makes this country appropriate for the current investigation to explore the academic use of the
app and to shed light on its negative effects. Finally, the Saudi government invests largely in

education and educational technology, thus in order to leverage educational use and achieve
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better learning outcomes, there is also a need to address the negative effects of technology use
on students’ well-being and educational outcomes. The results of the study would be useful for
researchers, educators and policymakers in Saudi higher education who are interested in mobile

learning and its effect on learning outcomes.

1.5 Research questions, aim and objectives

Given the importance of understanding students’ experience of technostress and the absence of
research addressing this topic, the aim of the current study is to investigate techno-stressors
that are associated with the academic use of WhatsApp, and which lead to fatigue among
university students. In addition, the study aims to investigate students’ coping behaviours to
deal with fatigue and to examine the effects of fatigue and coping on performance. The stated

aims of the study will be achieved by fulfilling the following research objectives:

1. Develop a deep understanding of the concept of technostress and its components, and
of the concept of coping in the 1S domain.

2. Understand students’ perception of the academic use of WhatsApp and the negative
side of such use that creates fatigue.

3. Investigate how the use of WhatsApp for learning purposes creates information and
communication overload.

4. Explore students’ coping behaviours to reduce fatigue, and techno-stressors associated
with WhatsApp.

5. Develop a theoretical model that explains the relationships between techno-stressors,
fatigue and coping behaviours.

6. Empirically validate the proposed model by examining the effects of techno-stressors
on fatigue and the influence of fatigue on performance and coping strategies.

7. Examine the role of coping strategies as mediators of the relationship between fatigue

and performance.
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The research objectives lead to the formulation of the following research questions for this

study:

RQ1. What are the significant techno-stressors that lead to fatigue among students?

RQ2. What factors contribute to information and communication overload when using
WhatsApp for learning?

RQ3. What are the main coping strategies that students use to deal with fatigue?

RQ4. What are the effects of fatigue and coping strategies on performance?

1.6 Research design and methodology

In order to develop a better understanding of fatigue created by the academic use of WhatsApp,
the study follows a mixed-methods approach, specifically exploratory sequential design. This
is a two-phase design, starting with a qualitative approach to explore the topic of interest in
depth followed by a quantitative study (Creswell & Clark, 2007). A mixed-methods design was
chosen because the combination of qualitative and quantitative methods enables a better
understanding of different aspects of the phenomenon under study (Mingers, 2001; Venkatesh,
Brown & Bala, 2013). Qualitative methods can offer rich information and in-depth insights on
the research problem while quantitative methods can produce a comprehensive view and
provide breadth to the study by allowing researchers to collect data from many participants
(Venkatesh, Brown & Bala, 2013). Several data collection methods and data analysis
techniques were used throughout the execution of the study. It was conducted in two phases as

described below.

In the first phase, an extensive review of relevant literature on the concepts of technostress and
coping was conducted in order to develop a deep understanding of the study constructs and to
build the theoretical foundation of the study framework. Given the limited studies on stress
caused by educational use in general and in the Saudi context in particular, a qualitative
exploratory study was conducted in the first phase of the current investigation. The overall aim
of the exploratory phase was to develop an in-depth understanding of fatigue and technology
overload associated with WhatsApp use and to investigate coping behaviours. Semi-structured

interviews were carried out with 21 undergraduate students at Imam Abdulrahman bin Faisal
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University (IAU), a public university in Saudi Arabia. The interviews helped to obtain rich
information about techno-stressors associated with academic use from students’ perspectives.
In addition, this method was used to gain insight into how academic use leads to information
overload and the factors contributing to this problem. The interviews also focused on students’
coping behaviours to deal with fatigue and techno-stressors. The qualitative data were analysed
using thematic analysis (King & Brooks, 2017). The results of the qualitative phase identify
key factors that create fatigue for students and determine the main coping strategies. The results
provided insights for the development of the study’s conceptual model. Furthermore, the
qualitative data were used to guide the development of the measurements for the quantitative

phase.

The second phase used a cross-sectional survey approach to collect the necessary data that
would enable the examination and validation of the proposed research model. This phase began
with the development of the research hypotheses, using technostress literature as well as the
findings of the qualitative phase. To test the hypotheses, an online questionnaire instrument
was developed. To ensure the validity of the measurements of the key construct, items from
existing literature were adopted. Furthermore, prior to the distribution of the main survey,
multiple pilot tests were performed to ensure the validity and reliability of the study instrument.
The main study was conducted between March and April 2020, specifically during the shift to
remote learning due to the spread of COVID-19. The online questionnaires were distributed
via university email to students at IAU. In total, 1,188 complete responses were obtained,
which were enough for the execution of structural equation modelling (SEM) in the data
analysis stage. Prior to implementing SEM, data examination and cleansing, including the
detection of missing data and outliers and testing normality, were performed to ensure the data
met the requirements of the SEM technique. Partial Least Squares (PLS), a form of SEM, was
performed using SmartPLS software to validate the research model and test the hypotheses
(Hair et al., 2017a). The analysis was conducted in two steps. First, the reliability and validity
of the measurement models were evaluated using several tests. Once the validity and reliability
of the measurements were established, the structural relationships between the constructs were
tested. Given the fact that the qualitative study was conducted before the COVID-19 pandemic,
whereas the survey was administered during the transition to remote learning, follow-up
interviews with five students who also participated in the main interviews were carried out in

April 2020. The purpose of the follow-up interviews was to obtain additional information that
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would help to understand how the academic use of WhatsApp was influenced by the shift to
remote learning and the COVID-19 lockdown. The follow-up interviews were needed to
explore how this shift might affect students’ responses in the quantitative study. The results of

the interviews were used to provide an explanation for the quantitative phase results.

1.7 Research contribution

The current study aims to investigate fatigue created by academic use and its effect on
performance, as well as coping strategies. The findings of the study will provide contributions
to technostress and coping literature as well as to mobile-learning research. The findings will
also offer several practical implications. From a theoretical perspective, the present study will
extend existing technostress research and contribute to emerging research on the dark side of
information technology by focusing on stress caused by the use of technology for educational
purposes and its consequences on students and their performance. This study is among the first
to address fatigue experienced by university students due to the academic use of MIM. The
study advances the understanding of technostress in the context of academic use by identifying
and empirically examining stress creators. Moreover, the study will explore how the academic
use of WhatsApp leads to information and communication overload and will identify factors
that contribute to overload in WhatsApp study groups. Distinct from previous studies that have
focused on the benefits of MIM in education, the current study will enrich mobile-learning
research and distance-learning literature by shedding light on the consequences of using MIM
in learning. In addition, the findings of the study will contribute to literature on coping with
technostress by examining coping strategies that students use when faced with WhatsApp
fatigue. Furthermore, the study will examine the effect of coping strategies on performance as

well as on the relationship between fatigue and performance.

From a practical perspective, the findings of the current study will provide insights and
guidelines for decision-makers, educators, and institutions in higher education with regard to
the use of MIM in education. By addressing the negative effects of MIM on students and their
performance, the findings of the study can be used to minimise the negative outcomes of MIM
by helping students to reduce techno-stressors associated with academic use, while at the same
time leveraging MIM to enhance learning outcomes. By focusing on fatigue and techno-

stressors, teachers and educators can use the findings of the study to increase awareness among
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students on the consequences of technology use on their psychological well-being and learning.
Moreover, by addressing coping strategies, the findings would be useful for students to help
them to develop coping strategies to deal with techno-stressors, thereby reducing fatigue and
increasing the effectiveness of the academic use of MIM. The study will also offer implications
relevant to WhatsApp service providers and designers. As fatigue caused by MIM use can drive
people away from using the technology, thereby negatively affecting MIM business (Lugman
et al., 2017; Ravindran, Kuan & Lian, 2014; Zhang et al., 2016), highlighting aspects of
technology that contribute to the experience of fatigue might help WhatsApp service providers
to eliminate users’ exposure to techno-stressors, thereby enhancing user experience and

maintaining their user base.

1.8 Structure of thesis

This thesis consists of eight chapters. The content of each chapter is described below.

Chapter 1: Introduction. This chapter provides background on the research problem and the
use of MIM with the focus on WhatsApp for learning purposes. It gives an overview of the
context of the study and of mobile learning in Saudi Arabia. It then explains the gaps in the
technostress and coping literature, which have motivated the current investigation. Afterwards,
the research questions and objectives are presented, followed by an overview of the research
design used in this study. Then the chapter provides a summary of the study’s contribution.

Chapter 2: Literature review. This chapter presents a comprehensive and critical review of
existing literature on technostress and coping with technostress, as well as the key constructs
in the current study, namely technology overload, information overload, communication
overload, IT-related fatigue, and technology invasion. The chapter also provides background
on the concept of stress and coping and explains the transactional model of stress. It begins
with an overview of the concept of mobile learning and the educational use of WhatsApp in
order to present the research’s contextual background and establish the importance of the
research topic. The overall aim of the chapter is to build a deep understanding of the concept
of technostress and its components, highlight gaps in the literature and provide the underlying

theoretical foundation of the study framework.
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Chapter 3: Methodology. This chapter explains the philosophical assumptions underpinning
the current study and the selected research design and methods. It describes the chosen research
paradigm, namely pragmatism, and justifies the use of a mixed-methods approach. The chapter
provides information and explanation on different data collection methods, data analysis
methods, and sampling techniques used in the qualitative and quantitative phases of the study.
The chapter also discusses the ethical considerations that were followed in the study phases.
Chapter 4: Qualitative data analysis and results. The chapter describes the procedures of
data collection and data analysis that were followed in the qualitative phase of the study,
provides an in-depth analysis of the collected data, and reports the findings. The chapter also
provides a discussion and interpretation of the findings.

Chapter 5: Academic use of WhatsApp during the COVID-19 lockdown. This chapter
provides information on how the academic use of WhatsApp was affected by the shift to remote
learning due to the spread of COVID-19. The chapter briefly describes remote learning during
the pandemic, then explains the procedure of data collection and data analysis and presents the
findings of follow-up interviews.

Chapter 6: Development of the conceptual model and the study instrument. This chapter
focuses on the quantitative phase. It starts with the development of the conceptual model of the
current study and the proposed research hypotheses, then describes the process of developing
and validating the study instrument. It describes the design of the questionnaires and the
procedure followed in the development of the measurement items for the study constructs. It
then presents the results of the pilot study that was conducted to validate the study instrument.
Chapter 7: Quantitative data analysis and results. This chapter provides information on the
data collection procedure and statistical analysis techniques used in the quantitative phase. It
provides descriptive statistics of respondent characteristics, then presents in detail the statistical
methods that were performed to analyse the collected data, including the detection of normality
and outliers, PLS analysis, collinearity assessment, common method bias test, and multigroup
analysis. The chapter reports the results of the data analysis and provides an overall discussion
and interpretation of the quantitative findings.

Chapter 8: Discussion and conclusion. The final chapter in this thesis provides a summary
and a general discussion of the overall results of the qualitative and quantitative phases. It
discusses the theoretical contributions and the practical implications of the study findings. The

chapter concludes with the limitations of the study and provides suggestions for future research.
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Chapter 2: Literature review

2.1 Chapter overview

This chapter reviews the relevant literature on technostress and coping with technostress, and
provides theoretical background on the key concepts used in this study. The aim of this chapter
is to build a thorough understanding of the theoretical background to the study as well as to
identify gaps in the existing literature. The chapter covers three main topics: WhatsApp and
mobile learning, technostress theories and research, and coping theory and research in the IS
domain. It starts with an overview of mobile learning then explains the educational use of
WhatsApp as a form of mobile learning and highlights the discrepant findings regarding the
effectiveness of WhatsApp in learning. The chapter provides background on the technostress
phenomenon and explains how it has been defined in the literature, followed by a review of
existing research on technostress in IS literature in order to identify gaps in the literature. After
that the concept of stress and the transactional model of stress, which constitutes the theoretical
basic of technostress are discussed. The key concepts used in this study, namely technology
overload, information overload, communication overload, technology invasion and social
media fatigue, are then defined and discussed in detail. The chapter then focuses on coping
with technostress. This part of the chapter sets out the concept of coping, gives an overview of
studies on coping in IS literature, highlights gaps within coping literature, and discusses the

coping model of user adaption.

2.2 WhatsApp and mobile learning

Mobile learning, a form of distance learning is defined as the utilisation of ubiquitous portable
technologies as well as wireless and mobile networks to facilitate, promote, enhance and extend
teaching and learning (Hashemi et al., 2011). The main characteristic of mobile learning is
mobility; learning can take place at any time and anywhere through mobile devices, such as
smartphones, laptops, and tablets (Moreira et al., 2018; Wu et al., 2012). Learning can occur

in traditional settings, such as classrooms, and outside of classrooms, such as at home and work
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(Hashemi et al., 2011; Pimmer et al., 2019). Other important features of mobile learning include
collaborative learning (enabling a group of students in different locations to work together on
a project) and interactivity (enabling students to interact with other students and teachers at
different locations) (Gikas & Grant, 2013; Moreira et al., 2018).

The educational use of WhatsApp has been recognised as a form of mobile learning (Barhoumi,
2015; Pimmer et al., 2019; Rambe & Bere, 2013; So, 2016). Research has indicated that
WhatsApp can promote collaborative learning and knowledge co-construction (Nyasulu &
Chawinga, 2019; Rambe & Bere, 2013). By enabling up to 256 people to form a group,
WhatsApp offers dialogic spaces for students in which academic discussions as well as
informal conversations can take place (So, 2016). WhatsApp creates spaces for formal and
informal teaching and learning, and encourages interaction between students and lecturers
(Gachago et al., 2015). In addition, WhatsApp can facilitate students’ work outside classrooms.
It can help a group of students to effectively coordinate and perform group projects (Ngaleka
& Uys, 2013). Information availability is another educational benefit that WhatsApp provides
through anywhere, anytime access to learning resources (Tang & Hew, 2017). As WhatsApp
enables quasi-synchronous communication, conversations are retained and information can
therefore be accessed and retrieved at any time using chat history (Nyasulu & Dominic
Chawinga, 2019). Moreover, WhatsApp facilitates just-in-time learning (Rambe & Bere,
2013). Students can get help when they need it by asking their peers or lecturers, such as when
they need help with coursework or during exam preparations. WhatsApp also has the potential
to enhance social presence through functions, such as audio, video, voice notes, images and
emoticons, which enable expression of emotions and feelings (Tang & Hew, 2017). The app
can be used by students as a tool to provide social and emotional support for their peers (Park
& Noh, 2018; Timmis, 2012). Research has demonstrated that social presence can help students

overcome negative feelings, such as stress, loneliness and isolation (Pimmer et al., 2018).

In spite of the growing number of studies on the educational benefits of WhatsApp, mobile-
learning literature has shown inconsistent findings regarding whether WhatsApp has
significant effects on students’ learning outcomes. Studies have shown positive influences of
WhatsApp. For example, So (2016) found that the use of WhatsApp outside school improved
students’ knowledge on the course they were studying. Pimmer et al. (2019) reported that
students who used WhatsApp for learning purposes developed higher levels of knowledge and
fewer feelings of professional isolation compared to their peers who did not use the app.
Tarighat and Khodabakhsh (2016) found that WhatsApp can be an instrumental tool for
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language learning. Students can practise their speaking skills by recording their speech and
sharing it on WhatsApp group chat in order to get feedback from their lecturers and peers.
Likewise, Alsaleem (2013) examined the effect of WhatsApp on learning English as a foreign
language and showed that WhatsApp significantly improved students’ writing vocabulary.
Barhoumi (2015) indicated that the use of WhatsApp to support blended learning positively
influenced students’ learning performance and their attitudes towards mobile learning using
WhatsApp.

Neutral or negative findings regarding the effectiveness of WhatsApp in learning have also
been reported in the literature. Studies have shown no significant effect of using MIM on
students’ performance. For example, a systematic review of the use of MIM in education by
Tang and Hew (2017) revealed that five studies found positive association between MIM use
and learning outcomes, whereas two studies reported no influence or even an adverse influence
of MIM use. An experiment by Lai (2016) found no significant difference between a
WhatsApp-based learning group and a control group with regard to English vocabulary gain.
Gon and Rawekar (2017) reported no significant difference in knowledge acquisition between
learners who received teaching and learning via WhatsApp and those who were taught through
didactic lectures. Similar to these findings, a study by Jayarajan, Lee and Mwaikambo (2017),
which employed WhatsApp group chat to provide a training programme for health workers and
students, found no significant difference between pre-test and post-test assessment with regards
to knowledge gain. Furthermore, Aharony and Zion (2019) conducted an experiment to
examine the influence of distractions caused by WhatsApp use on students’ working memory.
They showed that using WhatsApp during performing a learning task declined working-

memory performance and led to a decrease in learning effectiveness.

In summary, the above discussion suggests that although WhatsApp can provide numerous
benefits to education, its influence on student cognitive outcomes, such as learning
performance, is still not conclusive. A possible explanation of such inconsistent findings can
be that existing studies have focused mostly on the advantages of using WhatsApp in
education; however, its negative effects on students are often overlooked. Some studies
highlighted challenges of using WhatsApp for learning. For example, Nyasulu and Dominic
Chawinga (2019) reported factors hindering the adoption of WhatsApp by students and
educators, namely the high cost of ICT used to access WhatsApp, internet connection issues

and WhatsApp distractions. The issue of distractions was also discussed by Yeboah and Ewur
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(2014), who reported that students wasted their time on WhatsApp chatting with friends instead
of engaging in learning activities. Another challenge of using WhatsApp reported by Rambe
and Bere (2013) included participants’ dissatisfaction with the merging of academic and
personal lives on WhatsApp. Moreover, a recent review of existing studies on the educational
use of WhatsApp reports that the app promotes addictive behaviour, wastes students’ time and

creates communication overload for students and teachers (Suarez-Lantaron et al., 2022).

Other studies addressed the disadvantages of mobile learning in general and did not focus on
specific technology. The reported disadvantages were mostly concerned with technical aspects,
such as unreliable and unsafe internet connection and the small size of mobile devices,
particularly smartphones (MiloSevi¢ et al., 2015; Moreira et al., 2018). However, no attempt
has been made to empirically examine the negative effects of educational use of WhatsApp on
learning outcomes. Moreover, prior studies do not take into account the consequences to

students’ well-being through the use of WhatsApp for learning.

The adoption of mobile learning in education has become increasingly inevitable, particularly
during crises where face-to-face teaching is not possible, such as the COVID-19 pandemic
(Bygstad et al., 2022; Gutentag, Orner & Asterhan, 2022). This transition into digital education
during COVID-19 created additional stress for students associated with managing ICT and
gaining the required knowledge for ICT use (Sharma & Gupta, 2022). Recent studies have
demonstrated that students can suffer from learning burnout and technostress due to the
increased use of ICT for learning (Fauville et al., 2021; Upadhyaya & Vrinda, 2021; Zhao et
al., 2022). Technostress among students might consequently lead to a decrease in productivity
and academic performance (Upadhyaya & Vrinda, 2021). While MIM can be an effective tool
promoting remote learning (Gutentag, Orner & Asterhan, 2022), research also shows that ICT
use does not always result in enhancing academic achievement (Zhu & Li, 2022) and students
can achieve better learning outcomes without relying on digital tools such as social media and

virtual learning environment (Lacka, Wong & Haddoud, 2021).

Given the growing interest in mobile learning and the increasing use of mobile devices among
students, it becomes necessary to consider both positive and negative effects of MIM on
students and their academic performance. Furthermore, the inconsistency of research relating
to the effectiveness of mobile learning suggests a need for an empirical investigation to

examine the negative sides of MIM in education, which might also have impacts on learning

20



Chapter 2: Literature review

outcomes. Addressing this issue can provide a better understanding of the effectiveness of
mobile learning via MIM in general and via WhatsApp in particular. It might also provide an
explanation for how the use of MIM can lead to reduced academic performance. For instance,
Dhir et al. (2019) examined the effect of fatigue caused by WhatsApp on students’ performance
and found that fatigue was positively associated with decreased performance. Nevertheless,
they focused on WhatsApp for non-learning purposes and did not link fatigue to educational
use, which results in a lack of understanding of how educational use of WhatsApp can lead to
fatigue and consequently influence performance. The current study seeks to explore such an

issue.

2.3 The concept of technostress: Background and definition

The development in information and communication technology (ICT) has brought many
advantages for individuals and organizations. Advanced ICT has facilitated communication,
information sharing, collaboration and enabled individuals to perform tasks more effectively.
Although ICTs can provide significant benefits for individuals at work and in daily life, they
also have negative side effects (Tarafdar et al., 2015; Turel et al., 2019). In recent years, there
has been an increasing interest in the negative effects of ICT use that have consequences for
individuals and organizations, particularly stress caused by ICT use, a phenomenon known as
technostress (Fischer & Riedl, 2017; Salanova, Llorens & Cifre, 2013). The term ‘technostress’
is developed based on the root concept of stress, which is described as an individual’s
physiological and psychological response to external demands or stimuli (Cooper, Dewe &
O’Driscoll, 2001). Researchers suggest that stress is not always harmful for individuals but can
be beneficial depending on how the person appraises a stressor (Califf, Sarker & Sarker, 2020;
Lazarus & Folkman, 1984; Weinert & EI-Robrini, 2021). Selye (1974) distinguishes between
eustress ‘good stress’ and distress ‘bad stress’. While eustress is associated with a positive
perception of stressors and can lead to positive outcomes, distress is associated with a negative
reaction to stressors and can result in negative outcomes (Le Fevre, Matheny & Kolt, 2003;
Selye, 1974). An individual’s appraisal of a stressful demand as a challenge or a threat can lead
to eustress or distress (Lazarus & Folkman, 1984). Thus, in terms of stress caused by IT use,
techno-eustress is a result of an individual’s appraisal of techno-stressors as challenges whereas

techno-distress is a result of the perception of techno-stressors as threats (Salo et al., 2018;
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Tarafdar, Cooper & Stich, 2017). In the IS literature, technostress has been widely investigated
as a phenomenon associated with the “dark side” of ICT use, namely from the techno-distress
perspective (Tarafdar, Cooper & Stich, 2017). The terms technostress and techno-distress have
been often used interchangeably in technostress research. The current study focuses on
technostress from the distress perspective in order to investigate the negative effect of academic
use and its consequences on students. Thus, the term technostress is used in this study to

indicate techno-distress, namely the negative side of stress.

Stress associated with computer technology usage is not a recent issue facing individuals; in
fact, the concept of technostress was introduced first in the 1980s by Brod, who defined it as
“amodern disease of adaptation caused by an inability to cope with new computer technologies
in a healthy manner” (1984, p. 16). Likewise, Hudiburg (1989) indicated that computer
technology places demands on individuals, and people experience stress when they become
unable to deal with these demands. Weil and Rosen (1997) extended the definition of
technostress to encompass “any negative impact on attitudes, thoughts, behaviours, or body
physiology that is caused either directly or indirectly by technology” (p. 5). As information
technology is rapidly developing and has become ubiquitous, technostress has become an issue
facing everyone, as Weil and Rosen (1997) described in their book Technostress: Coping With
Technology @ Work @Home @Play : “Today, there is more technology than ever
before...Technostress is for everyone. Each of us experiences some degree of stress from
technology. Even if we are comfortable with certain technologies, others leave us frustrated,
overwhelmed, or feeling downright stupid” (p. vii). The main reasons for technostress can be
summarised in two points. First, technostress occurs due to the inability of individuals to cope
with continuously evolving ICT and the changing physical, mental and social demands
associated with ICT usage (Tarafdar, Tu & Ragu-Nathan, 2010). As ICTs have facilitated
information sharing and communication, individuals can easily be exposed to too much
information, which can lead to an increase in the pace and volume of the workload (Ayyagari,
Grover & Purvis, 2011; Tarafdar et al., 2011). In addition, the availability of different sources
of information and communication can create frequent interruptions in individuals’ work and
lead to communication overload (Galluch, Grover & Thatcher, 2015). ICT makes it possible
for individuals to be reached anytime and anywhere and creates a feeling of being constantly
connected to work, thus leading to invasion of work into personal life (Bucher, Fieseler &
Suphan, 2013; Lee, Lee & Suh, 2016). The complexity of ICT and frequent changes and

updates in system features can also create stress for individuals associated with an inability to
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adapt to new software and hardware updates (Karr-Wisniewski & Lu, 2010; Tarafdar et al.,
2007). Second, technostress is an outcome of increased dependency and reliance on ICT that
has been witnessed in every aspect of peoples’ lives (Salo et al., 2022). Although ICT can
enhance the performance of individuals at work, the extensive use and increased reliance on
ICT can result in adverse outcomes (Gaudioso, Turel & Galimberti, 2017). Research has shown
that technostress is experienced by individuals who are heavily dependent on ICT in their work
(Arnetz & Wiholm, 1997; Shu, Tu & Wang, 2011).

Technostress can lead to adverse outcomes for individuals and their work (Tarafdar, Cooper &
Stich, 2017). The effects of technostress on individuals can be psychological, physical or
behavioural. Psychologically, individuals can suffer from symptoms, such as fatigue, anxiety,
burnout, reduced job satisfaction and decreased satisfaction with IT use (Agogo & Hess, 2018;
Maier, Laumer & Eckhardt, 2015; Salanova, Llorens, & Cifre, 2013; Tarafdar et al., 2011).
Physically, individuals can experience physical fatigue, an increase in stress hormone levels
and other health problems (Galluch, Grover & Thatcher, 2015; Tams et al., 2014). Technostress
can cause behavioural strains, such as reduced user productivity, lack of innovation at work
and reduce IT usage (Tarafdar et al., 2011; Yu et al., 2018).

2.4 Overview of prior research on technostress

In the IS literature, the phenomenon of technostress has gained much attention over the past
decade (La Torre et al., 2019; Tarafdar, Cooper & Stich, 2017). Given the significance of
technostress and its consequences on organisations and individuals, technostress research has
focused on investigating technostress creators and their negative outcomes (Lee, Lee & Suh,
2016; Tarafdar et al, 2011 Whelan, Islam & Brooks, 2020a). Studies have also investigated
antecedents of techno-stressors, such as technical characteristics that can influence techno-
stressors and consequently lead to strain (Ayyagari, Grover & Purvis, 2011; Maier et al., 2015b;
Salo, Pirkkalainen & Koskelainen, 2019). Other studies have focused on technostress
inhibitors, which are moderators of technostress that can mitigate the effects of technostress on
individuals, such as technical support provision, technology involvement facilitation and
innovation support (Ragu-Nathan et al., 2008; Tarafdar, Pullins & Ragu-Nathan, 2015).
Moreover, technostress research has examined the effects of personality characteristics, such

as neuroticism, extraversion, openness to experience, conscientiousness, agreeableness, locus
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of control, self-efficacy on technostress creators and strain (Galluch, 2015; Pfligner, Mattke &
Maier, 2019; Srivastava, Chandra & Shirish, 2015; Xiao & Mou, 2019).

Existing research on technostress can be classified into two research streams (see Table 2.1).
The first research stream has examined the technostress phenomenon in organisational
contexts. Studies in this stream explore how the use of ICT for work-related tasks can create
stress among individual employees and the consequences of this stress on job-related outcomes.
For example, Tarafdar, Pullins, and Ragu-Nathan (2015) examine the effects of techno-
stressors (i.e. overload, invasion, complexity, insecurity and uncertainty) on innovation and
task performance. They reported that techno-stressors have negative impacts on overall
employees’ work performance. Hung, Chen and Lin (2015) investigated the impact of
accessibility, information overload and communication overload on mobile phone users’
productivity at work. Park, Kim and Lee (2020) addressed the impact of using smartphones for
work-related purposes outside of working hours on individuals’ well-being and found that

smartphone use after work leads to job burnout.

The other research stream includes studies that have focused on technostress experienced by
individuals in the context of the personal use of ICT. For instance, Salo, Pirkkalainen and
Koskelainen (2019) explored SNS stressors and their consequences on users’ well-being and
found that SNS users suffered from concentration, sleep, identity and social relation problems.
Fox and Moreland (2015) investigated psychological stressors associated with Facebook usage,
such as managing inappropriate or annoying content, lack of privacy and control, and social
comparison. Other studies in this stream investigate how social-media activities lead to fatigue
among users and how they respond to SNS fatigue (e.g. Dhir et al., 2018; Xiao & Mou, 2019;
Zheng & Lee, 2016).

In most organisational contexts, the use of ICT for work-related purposes is considered less
voluntary and more mandatory (Bhattacherjee et al., 2017). Individuals rarely have control over
their decision to use or not use ICT. Causes of technostress are mostly associated with work-
related factors such as work overload, job insecurity and role ambiguity (Ayyagari, Grover &
Purvis, 2011). In addition, in the context of organisational use, individuals have access to
organisational resources that can help mitigate technostress, such as supervisor support and
technical support (Park, Kim & Lee, 2020; Ragu-Nathan et al., 2008). On the other hand, in
personal-usage contexts, the use of ICT is voluntary. Individuals can use ICT whenever they

want to and stop using it at any time. Therefore, when individuals feel stressed by ICT usage
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they might abandon the technology causing the stress (Zhang et al., 2016), and might switch to
alternatives in order to reduce stress (Maier et al., 2015b). In educational use contexts, students
use MIM for various learning purposes such as to communicate with other students, share
information, news and study materials, and to perform learning tasks. Students might also face
stress associated with educational use, particularly with the increased reliance on mobile
technology. Unlike personal use, educational use in most cases is considered necessary and
without using ICT students may not be able to continue their learning effectively. Although
educational use differs from the aforementioned usage contexts, it has not been given much
attention. Little is known about how the use of MIM for academic purposes can be a source of
stress for students and how they can adapt to it. A review of technostress literature shows that
there is a lack of research on technostress in the context of educational use. Few studies have
discussed the effect of technostress on students and their performance (e.g. Shi et al., 2020;
Whelan, Islam & Brooks, 2020a); however, these studies focus on personal use and do not
investigate how educational use can effect students’ well-being. Understanding technostress in
the context of educational use is important given the pervasive use of ICT in education. In
addition, using ICT for learning is not totally voluntary, thus to discontinue using technology
may not be a possible option for students feeling stressed by technology use. Focusing on
educational use extends existing literature on technostress and allows better understanding of

techno-stressors experienced by students and their consequences.
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Table 2.1: Summary of prior studies on technostress

Article

Context

Techno-stressors

Strains

Outcomes

Technostress
mitigations/ inhibitors

Tarafdar et al.
(2007)

Organisational/
work ICT use

Techno-overload, techno-
invasion, techno-complexity,
techno-insecurity, techno-
uncertainty

Reduced productivity

Ragu-Nathan

Organisational/

Techno-overload, techno-

Job satisfaction

Organisational

Literacy facilitation,

et al. (2008) work ICT use invasion, techno-complexity, commitment, technical support
techno-insecurity, techno- continuance provision, involvement
uncertainty commitment facilitation

Tarafdar, Tu & | Organisational/ | Techno-overload, techno- End-user satisfaction, - Innovation support,

Ragu-Nathan | work ICT use invasion, techno-complexity, end-user performance involvement facilitation

(2010) techno-insecurity, techno-
uncertainty

Ayyagari, Organisational/ | Work—home conflict, invasion | Work exhaustion - -

Grover & work ICT use of privacy, work overload, role

Purvis (2011) ambiguity, job insecurity

Yan et al. Organisational/ | Work overload, role ambiguity | Work exhaustion - -

(2013) work ICT use

Fuglseth & Organisational/ | Techno-overload, techno- Reduction in Employee Involvement

Sarebg (2014) | work ICT use invasion, techno-complexity, employees’ satisfaction | intention to facilitation, technical
techno-insecurity, techno- with ICT use extend ICT use support provision,

uncertainty

literacy facilitation
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Galluch et al. Organisational/ | ICT enabled interruptions, Physiological strain - Method control,
2015 work ICT use overload, conflict (increased stress resource control, timing
hormone excretion), control
psychological strain
Tarafdar, Organisational/ | Techno-overload, techno- Sales performance - Technology self-
Pullins & work ICT use invasion, techno-complexity, efficacy, technostress
Ragu-Nathan techno-insecurity, techno- inhibitors
(2015) uncertainty
Maier et al. Personal/ leisure | Complexity, uncertainty, SNS exhaustion, Discontinuous -
(2015a) SNS use invasion, disclosure, pattern, discontinuous usage usage behaviour
social overload intention
Maier et al. Personal/ leisure | Social overload SNS exhaustion, SNS - -
(2015b) SNS use satisfaction, SNS
discontinuous usage
intention
Lee, Lee & Organisational/ | Social interaction stressors Exhaustion Productivity, -
Suh (2016) work ICT use (communication overload, decreased life
social insecurity, compulsive satisfaction
usage), personal life stressors
(work overload, invasion of
life, work—home conflict)
Chaouali Personal/ leisure | Information overload, social Emotional exhaustion Decreased -
(2016) SNS use overload continuous usage
intention
Yao & Cao Personal/ leisure | Social interaction overload, Exhaustion Rational usage
(2017) SNS use invasion of work, invasion of intention

privacy
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Pirkkalainen et

Organisational/

Techno-overload, techno-

IT-enabled productivity

IT control, positive

al. (2019) work ICT use invasion, techno-complexity, reinterpretation, distress
techno-insecurity, techno- venting, distance from
uncertainty IT
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2.5 Theoretical foundation of technostress

2.5.1 Stress models and theories

The term ‘stress’ has been defined in many ways across different disciplines (Cooper, Dewe &
O’Driscoll, 2001). It has been defined as a response to external stressors, stimuli or events in
the environment, or interaction between the individual and the environment. The response-
based model of stress originating in the fields of medicine and biology views stress as the
response of an organism to a threat in the environment, with Cannon (1932) describing it as a
fight-or-flight response. Similarly, Selye (1976) described stress in terms of a physical reaction
as “a nonspecific response of the body to any demand made upon it” (p.137). One limitation
of this approach is that it focuses on a physiological reaction of an individual to stressors but
not on the nature or sources of stress (Lazarus & Folkman, 1984). Therefore, it is considered
inadequate for explaining stress, as response cannot be addressed without reference to its cause
(Cooper, Dewe & O’Driscoll, 2001). Stress has been also defined as a stimulus. The stimulus-
based model of stress has its roots in engineering and physics, in which stress is viewed as a
force exerted which in turn produces a demand or load reaction, thereby creating deformation
(Cooper, Dewe & O’Driscoll, 2001). This approach focuses on external events or conditions
in the environment, known as stressors, which cause stress; therefore, the major concern of this
approach is to identify potential sources of stress (Lazarus, 1990).

Both response and stimulus approaches have limitations (Lazarus & Folkman, 1984). To define
stress as a response or a stimulus means focusing on one component of the stress process, either
on sources of stress or on its consequences, and ignoring the interaction between the two
(Cooper, Dewe & O’Driscoll, 2001). In addition, neither approach takes into account
individuals’ differences and their perceptions and appraisal of stressors because two individuals
exposed to the same situation might react in different ways (Lazarus & Folkman, 1984). People
differ in their sensitivity and vulnerability in certain situations and in their reaction to them
(Lazarus & Folkman, 1984). Therefore, due to these limitations, these approaches have been
considered insufficient to provide a comprehensive explanation for the phenomenon of stress
(Cooper, Dewe & O’Driscoll, 2001; Lazarus & Folkman, 1984).
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2.5.2 The transactional model of stress

The transactional model of stress has addressed the shortcomings of response and stimulus
approaches, and it treats stress as a process that involves individuals transacting with their
environments, appraising encounters and trying to cope with them (Cooper, Dewe &
O’Diriscoll, 2001; Lazarus & Folkman, 1984). It argues that stress is not a factor that exists as
an environmental input, as a stimulus approach suggests, or in the person, as the response
approach suggests, but is embedded in the person—environment relationship (Edwards &
Cooper, 1990; Lazarus, 1990). Stress as a process includes an environmental event or condition
facing the person; the person’s appraisal of the encounter as harmful, threatening or
challenging; coping responses to manage the stressful encounter, which then lead to outcomes
(Lazarus & Folkman, 1984; Tarafdar, Cooper & Stich, 2017). The transactional approach
emphasises the relationship between the person and the environment. It takes into account the
characteristics of the person and the nature of the stressful events (Lazarus & Folkman, 1984).
Stress arises due to imbalance between environmental demands and an individual’s ability to
meet these demands (Edwards & Cooper, 1990). The transactional approach places great
importance on individual differences and the role of cognitive appraisal in stress and coping
processes. There are two forms of cognitive appraisal in the stress process (Lazarus & Folkman,
1984). Primary appraisal involves the person evaluation of an encounter with regards to its
significance for their well-being. The encounter is categorised as either irrelevant (i.e. has no
implications on well-being), benign-positive (i.e. enhances well-being) or stressful (i.e.
involves harm/loss, threat of harm or challenge). Secondary appraisal involves the evaluation
of coping resources available to manage the stressful situation. Psychological stress occurs
when the demands of a specific encounter are appraised by the person as exceeding their
resources and endangering their well-being (Lazarus & Folkman, 1984). The transactional
model of stress has constituted the foundation for theoretical conceptualisation of the
technostress phenomenon in the IS field (Ragu-Nathan et al., 2008). The transaction-based
approach defines three components of the stress process: stressors, which are environmental
events or stimuli encountered by an individual; strain, which is a psychological, physiological
and behavioural response to stressors; and outcomes: which refer to the consequences of strain
at the individual and organisational level (Cooper, Dewe & O’Driscoll, 2001). This
conceptualisation of stress has been used in several technostress studies (Ayyagari, Grover &
Purvis, 2011; Lee, Son & Kim, 2016; Lee, Lee & Suh, 2016; Maier, Laumer & Eckhardt, 2015;
Ragu-Nathan et al., 2008; Zhang et al., 2016). Using the transactional perspective, technostress
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can be described as a process that involves the presence of technology-related demands or
stressors that are appraised by an IT user as exceeding their cognitive, social and technical
resources. Such stressors then lead to physiological, psychological and/or behavioural
responses (i.e. strain) and consequently lead to outcomes for the IT user (Ragu-Nathan et al.,
2008; Tarafdar, Cooper & Stich, 2017). The technostress process also involves coping
responses which are IT users’ cognitive and behavioural efforts to deal with the detrimental
effects created by techno-stressors (Fischer & Riedl, 2017; Tarafdar, Cooper & Stich, 2017).
Three components of technostress are described below while coping responses will be

explained in detail later in Section 2.12.

Techno-stressors, also known as technostress creators, refer to those technology-related
factors, conditions, or stimuli that are appraised by an IT user as damaging and threatening to
well-being (Tarafdar, Cooper & Stich, 2017). Technostress research has identified several
techno-stressors that encounter IT users in work-related and personal use contexts. The well-
known techno-stressors in the IS literature are identified and empirically validated by Tarafdar
et al. (2007), which are as follows:

Techno-overload: describing conditions where individuals experience overload in their work
because ICT forces them to work faster and for longer, which also leads to multitasking.
Techno-invasion: referring to the notion that ICT allows work to be extended outside of normal
working hours, causing conflict between work and private life. Techno-complexity: the constant
updates in ICT and the complexity of ICT force individuals to spend time and effort in learning
how to use new technologies.

Techno-insecurity: individuals feeling insecure about losing their job and getting replaced
because other people have more knowledge and skills in new ICT. Techno-uncertainty: the
continual upgrades in software and hardware and changes in ICT-use policies creating
unsettled environments for employees that can hinder them from developing experience in a
particular type of ICT. A large body of technostress research has used these five techno-
stressors to investigate their effects on individuals’ well-being as well as job-related outcomes
and IT-related outcomes (Maier et al., 2015a; Pirkkalainen et al., 2019; Srivastava, Chandra &
Shirish, 2015; Tarafdar et al., 2011).

Strain refers to the psychological, physiological and behavioural reactions of an IT user to
techno-stressors (Tarafdar, Cooper & Stich, 2017). Examples of psychological strains in

technostress research include exhaustion (Ayyagari, Grover & Purvis, 2011), fatigue (Dhir et
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al., 2018), burnout (Park, Kim & Lee, 2020), and end-user satisfaction (Tarafdar, Tu, & Ragu-
Nathan, 2010). Behavioural strains include discontinuous usage behaviour (Maier et al., 2015b)
and turnover (Tarafdar Tu, & Ragu-Nathan, 2010). Physiological strains include increased

blood pressure and hormones (Tams et al., 2014).

Outcomes are the consequences of strain at individual and organisational levels. In technostress
literature, strain and outcomes are sometimes used interchangeably (Tarafdar, Cooper & Stich,
2017). Nevertheless, many studies have also examined the negative outcomes of strain, such
as reduced performance (Yu et al., 2018), decreased productivity (Tarafdar et al., 2007),
lowered job engagement (Hwang et al., 2020), reduced job satisfaction and organisational
commitment (Maier, Laumer & Eckhardt, 2015).

Stressors ——» Strain —> Outcomes

Figure 2.1: The transaction-based model of stress based on Cooper, Dewe & O’Driscoll (2001)

2.6 The theoretical framework of the current study

The current study adopts the transactional approach as a theoretical lens because it offers a
comprehensive view for understanding the phenomenon of technostress. In addition, this
approach has been widely adopted by technostress research as a theoretical foundation to
understand stress experienced by users in different ICT usage contexts (Ayyagari, Grover &
Purvis, 2011; Dhir et al., 2018; Galluch, Grover & Thatcher, 2015; Salo, Pirkkalainen &
Koskelainen, 2019). The transactional approach takes into account different components of the
stress process, namely sources of stress, the person’s reactions to stress, coping responses and
the consequences of stress. Therefore, it can be used as a theoretical basis to understand techno-
stressors associated with the academic use of WhatsApp and their consequences on students
and their performance. Based on the transactional model of stress, this study focuses on four
components of technostress: techno-stressors, fatigue as a psychological response to stressors,
coping behaviours and the outcome of fatigue (i.e. student performance) (see Figure 2.2).

Among the five well-known techno-stressors (i.e. techno-overload, techno-invasion, techno-
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complexity, techno-insecurity, techno-uncertainty), this study focuses on technology overload
and technology invasion as they are relevant to the context of the study, as will be explained in

the next sections.

Technology overload
Technology invasion

Coping

. Performance
strategies

\ 4

A4

Fatigue

Figure 2.2: The preliminary research framework

2.7 Technology overload

The term ‘overload’, from a subjective perspective, describes an individual’s subjective
judgement and perception of the number of things that exceeds their ability to handle (Zhang
etal., 2016). According to the person—environment fit model, overload arises out of a mismatch
between environmental demands and a person’s skills and ability (Edwards & Cooper, 1990).
This term has been used to refer to several phenomena that confront IT users, including work
overload (Ayyagari, Grover & Purvis, 2011), email overload (Barley, Meyerson & Grodal,
2011), information overload (Eppler & Mengis, 2004), social overload (Maier et al., 2015b),
communication overload (Stephens et al., 2017), connection overload (LaRose et al., 2014) and
social media overload (Yu et al., 2018). These phenomena have also been addressed under the
concept of technology overload (Grandhi, Jones & Hiltz, 2005; Karr-Wisniewski & Lu, 2010).
Technology overload has been defined by Tarafdar et al. (2007) as situations in which ICT
users feel forced to work faster and for longer hours in order to cope with the increased
workload created by ICT. Grandhi Jones & Hiltz (2005) explain that individuals experience
technology overload because of two main factors: receiving and responding to too much
information from multiple devices (i.e. information overload), and the use of multiple computer
devices to accomplish multiple tasks in daily activities (i.e. gadget overload). Ragu-Nathan et
al. (2008) indicate that ICT makes it possible for individuals to process lots of information
from different sources at the same time, thereby leading to multitasking. Due to technology
overload, IT users may have to exert more effort and spend additional time in order to complete

their work duties. While ICT is meant to ease the work of people and facilitate human
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communication, the availability of multiple sources of information and communication may
lead to cognitive overload, which can negatively influence individuals’ performance (Tarafdar,
Tu & Ragu-Nathan, 2010). Karr-Wisniewski & Lu (2010) indicate that there is an inverted U-
shaped relationship between information technology use and employees’ productivity. In other
words, technology use can be leveraged to increase productivity until a certain level: once the

optimum level is exceeded, productivity decreases.

Many studies have treated technology overload as a single construct that reflects work overload
or information overload created by ICT (e.g. Ragu-Nathan et al., 2008; Tarafdar et al., 2011).
However, Karr-Wisniewski & Lu (2010) conceptualise it as a multidimensional construct that
has three dimensions: information overload, communication overload and system feature
overload. This conceptualisation has been applied to the context of social media to address
overload faced by social media users (Lee, Son & Kim, 2016; Zhang et al., 2016). Research on
social media overload indicates that the increasing amount of information, news, and messages
exchanged every day on social media as well as the frequent SNS feature updates create an
overwhelming environment for SNS users that can negatively affect their well-being (Lee, Son
& Kim, 2016; Zhang et al., 2016).

Existing studies on technology overload and social media overload provide the foundation for
understanding this phenomenon in the context of academic use. These studies recognise three
components of technology overload (i.e. information, communication and system feature
overload), and examine their effect on individuals’ well-being. However, the focus of these
studies is on personal use and organisational use, thus it is still not clear how the academic use
of MIM can lead to technology overload. In addition, existing studies on technology overload
do not investigate what causes information and communication overload, which is addressed

in the current study.

Addressing technology overload in the context of the educational use of WhatsApp is relevant
for the following reasons. First, technology overload has been identified in the technostress
literature as one of the major techno-stressors that can affect productivity and performance and
lead to psychological strain (Tarafdar et al., 2011). Research has found an association between
technology overload and fatigue (Lee, Son & Kim, 2016; Zhang et al., 2016). Second, students
using WhatsApp to exchange information and study materials might be exposed to information
overload and communication overload. This study adopts Karr-Wisniewski and Lu’s (2010)

conceptualisation of technology overload and focuses on two dimensions, namely information
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overload and communication overload, both of which will be discussed in the next sections.
The third dimension, system feature overload, refers to a user’s perception that a certain
technology is too complex for a given task (Karr-Wisniewski & Lu, 2010). It occurs when
frequent changes and updates in system features lead to redundant features and increase the
complexity of the system (Lee, Son & Kim, 2016). This dimension is not relevant in this study
because generally, mobile messaging apps have simple, user-friendly features. WhatsApp, as
mentioned previously, is one of the most popular MIM applications, therefore it is rational to
assume that a large number of people are familiar with its features. In addition, the subjects of
this study are young adults who tend to be technically savvy (Bolton et al., 2013), thus the
adding of new features to the system is not likely to be an issue for them. As smartphone
applications continuously develop user-friendly interfaces, system feature overload becomes
less of a problem for users (Hung, Chen & Lin, 2015). On the other hand, users are more likely
to face the issues of information overload and communication overload. Due to the above

considerations, system feature overload is considered less of an issue for university students.

2.8 Information overload

Information overload is not a new phenomenon. It has been recognised by researchers for
several decades (Allen & Wilson, 2003; Eppler & Mengis, 2004; Jackson & Farzaneh, 2012).
One of the earliest scholars to notice this phenomenon was Georg Simmel, who noted the
overload of sensation in the modern world that caused people to become overwhelmed and
interfered with their capability to react to new situations (Simmel, 1950; Edmunds & Morris,
2000). The issue of information overload has been addressed across various disciplines
including management information systems (Eppler & Mengis, 2004), and different terms have
been used to refer to this issue, such as data smog (White & Dorman, 2000), cognitive overload
(Chen, Pedersen & Murphy, 2011), knowledge overload (Eppler & Mengis, 2004), and
information fatigue syndrome (Wurman, 2001). Although it has been widely studied, there is
no consensus among researchers on the definition of information overload. It is defined as a
situation in which a person becomes unable to process all information and communication
inputs, which leads to ineffective or discontinued information processing (Rogers & Agarwala-
Rogers, 1975). It is also described as a state in which a person cannot extract needed knowledge

from a large amount of information (Nelson, 1994).
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Information overload occurs when information-processing requirements (i.e. the quantity of
information required to accomplish a task) exceed information-processing capacity (i.e. the
amount of information a person can process within a given period of time) (Eppler & Mengis,
2004). In other words, it occurs when the volume of information supply surpasses human
information-processing capacity, which results in dysfunctional consequences, such as stress,
anxiety and confusion (Meyer, 1998). The burden of information overload can interfere with
an individual’s ability to make optimal decisions. According to bounded rationality theory,
decision makers cannot integrate more information into decision making than their information
processing capacity, thus they tend to stop acquiring information and make satisficing decisions

based on limited information and available time (Simon, 1955).

The concept of information overload is based on information processing theory and cognitive
load theory (Miller, 1956; Sweller, Van Merrienboer & Paas, 1998). The central assumption of
these theories is the limitation of human information-processing capacity, especially working
memory. Basically, human cognitive architecture consists of sensory memory, working
memory and long-term memory. The human brain receives various sensory information and
immediately stores this in sensory memory for a very short amount of time, only a few seconds.
Information that is relevant to the receiver is passed to short-term memory or working memory,
where the information is processed, manipulated and controlled and then transferred into long-
term memory (Sweller, Van Merrienboer & Paas, 1998). Information overload occurs because
working memory has a limited capacity that can hold a maximum of five to nine pieces of
information at a time (Miller, 1956). Furthermore, by processing these pieces of information
in the sense of organising, contrasting and comparing, the capacity of working memory reduces
to being able to hold only two or three items of information simultaneously (Miller, 1956).
Thus, if the amount of incoming information that needs to be processed is greater than the
capacity of working memory, the person may experience information overload (Sweller, Van
Merrienboer & Paas, 1998).

2.8.1 Causes of information overload

Given the fact that little is known about the phenomenon of information overload in the context

of online learning via WhatsApp, relevant literature on information overload was reviewed in
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order to identify potential contributors to perceived information overload in the WhatsApp
usage context.

Eppler and Mengis (2004) identified five causes of information overload: information quantity
and its characteristics, personal factors, tasks that need to be accomplished, organisational
design, and information technology and how it is used. They indicated that usually information
overload occurs not because of one of these five factors but due to a combination of all of them.
Jackson and Farzaneh (2012) further distinguished between intrinsic and extraneous factors
that contribute to information overload. Intrinsic factors are critical factors that directly affect
information overload identified as information quantity, information-processing capacity and
time available. On the other hand, extraneous factors indirectly contribute to information
overload and can influence intrinsic factors, such as the characteristics and quality of
information. In addition, sources of information or the means by which information is delivered
and retrieved can influence information overload (Jackson & Farzaneh, 2012). Cognitive load
theory suggests that information overload can arise due to the load on working memory
imposed by the characteristics of information being processed (intrinsic cognitive load) and the
way information is presented (extraneous cognitive load) (Sweller, Van Merrienboer & Paas,
2019).

Overall, information overload literature suggests that the amount of information to be
processed along with its quality and other characteristics, such as complexity, are key factors
of information overload. In addition, the way information is delivered, retrieved and presented
via information technology can be another important factor. The following sections discuss

these factors.

Quantity of information. The quantity of information is explained in terms of the amount of
information that is available, is supplied or that needs to be processed (Jackson & Farzaneh,
2012). The volume of information directly influences information overload (Edmunds &
Morris, 2000). In other words, the more information available to a person, the greater the
possibility that the person suffers from information overload (Jackson & Farzaneh, 2012).
Typically, the term information overload is used to refer to receiving too much information
(Eppler & Mengis, 2004). Others have described it as information explosion, when the amount
of information supply exceeds the ability of a person to find relevant and needed information
(Edmunds & Morris, 2000; Nelson, 1989).
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Information quality. The quality of information can have a great influence on information
overload (Eppler, 2015). It is defined as the extent to which information meets the requirements
of its users (Jackson & Farzaneh, 2012). It also refers to information that is of great value to its
consumers (Eppler, 2015). These definitions emphasise important dimensions of information
quality, namely the value of the information and its relevance to the need of the user.
Information quality is considered subjective and difficult to capture or measure (Jackson &
Farzaneh, 2012). It is usually defined based on criteria such as soundness, usefulness and
relevance (Eppler, 2015). Butcher (1998) indicated that one of the main reasons managers face
information overload is the supply of large amounts of unsolicited information. When supplied
information is relevant to the interests of people, the likelihood of information overload is low
because they do not have to deal with content that is low quality or irrelevant to their need (Lee,
Son & Kim, 2016). Redundant, irrelevant and trivial information acts like noise that can hinder
individuals from effectively processing information and being able to make use of it (Chen,
Pedersen & Murphy, 2011).

Characteristics of information. In addition to quantity and quality, specific characteristics of
information can also influence information overload (Jackson & Farzaneh, 2012; Schneider,
1987). Such characteristics include the degree of complexity, uncertainty, ambiguity and
novelty associated with information (Eppler & Mengis, 2004). Information properties, such as
complexity or ambiguity, have influence on information-processing capacity, as they determine
the mental effort required for information processing (Jackson & Farzaneh, 2012). Complex
information can impose an intrinsic cognitive load on individuals (Sweller, Van Merrienboer
& Paas, 2019). Individuals can process clear and simple information more quickly and better
than unclear or complex information. Further, complex information could demand clarification

using an additional source of information, thus leading to more information to be processed.

Information technology. Information technology is one of the key factors influencing
information overload (Eppler & Mengis, 2004; Jackson & Farzaneh, 2012). Although the issue
of information overload existed before information technology (Allen & Wilson, 2003), the
development of ICT and the internet has exacerbated this problem (Edmunds & Morris, 2000).
Advanced information technology has facilitated the creation and dissemination of
information, in various forms and in enormous quantities. Furthermore, technologies such as
social media make it easy and seamless to spread misinformation, rumours, fake news and

outdated information (Eppler, 2015). Thus, besides information overabundance, the quality of
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and trust in information have become issues facing information seekers online (Benselin &
Ragsdell, 2016; Eppler, 2015).

In the literature, two types of information technology, push and pull technology, are identified
to have effects on information overload (Savolainen, 2007; Jackson & Farzaneh, 2012; Eppler
& Mengis, 2004; Roetzel, 2019). In push technology, pre-selected information is pushed to
users and thus they can stay updated (Edmunds & Morris, 2000). An advantage of this
technology is that it facilitates the dissemination of information and decreases information
retrieval time (Allen & Wilson, 2003; Savolainen, 2007). On the other hand, pushing
information can increase the amount of unnecessary and irrelevant information that an
information receiver has to deal with (Edmunds & Morris, 2000). Users experiencing
information overload may feel annoyed by too much information being pushed to them, which
may have little value (Edmunds & Morris, 2000). Another issue with push technology is that
it can create frequent interruptions to individuals’ work (Edmunds & Morris, 2000). For
example, email and MIM notifications. In pull technology, information is retrieved and used
based on the need of the user (Jackson & Farzaneh, 2012), for example, seeking information
through the internet or databases. Using pull technology may help to filter useless information,

thus reducing information overload (Savolainen, 2007).

2.9 Communication overload

Communication overload is the second dimension of technology overload (Karr-Wisniewski
& Lu, 2010). This issue is created by the prevalence of ICT and mobile devices that allows
people to be reached anytime and anywhere (Batista & Marques, 2017; Bayer, Campbell &
Ling, 2016). While it is true that ICT facilitates online interactions between people, with the
availability of multiple ICT, people become easily flooded with emails, text messages and
social media notifications, which can also create distractions and interruptions in people’s work
(Chen, Nath & Tang, 2020; Galluch, Grover & Thatcher, 2015).

In contrast to information overload, which has been widely addressed in the literature, the
problem of communication overload has received less attention (Batista & Marques, 2017).
This might be because communication overload is still an emerging phenomenon compared

with information overload. Researchers have also noted that the problem of communication

39



Chapter 2: Literature review

overload is often classified as information overload in the literature (Batista & Marques, 2017,
Stephens et al., 2017). The term communication overload has been defined in different ways
depending on the context. In many studies, communication overload has been treated from the
perspective of information overload. For example, Cho et al. (2011) interpret communication
overload as an individual perception that the quantity, complexity and/or equivocality of the
information available exceed their desires, needs or ability to handle it in a given period of
time. One of the earliest contributions to research that addressed the issue of communication
overload was Meier’s (1963) study, which highlighted the problem that faced librarians when
they received too many requests for information and as a result became unable to respond to
the requests. Meier (1963) defined communication load as “the rate of receipt of requests for
service” (p. 540). Similarly, Farace, Monge and Russell (1977) described it in terms of “the
rate and complexity of communication inputs to an individual” (p. 202).

Communication overload and information overload are two different issues, but they are also
interconnected (Batista & Marques, 2017). Information-overload research is often concerned
with information or knowledge that is used in decision making (Eppler & Mengis, 2004). In
this sense, information overload is considered an issue facing individuals when the amount of
information required for decision making is greater than what they can process in a given period
of time (Eppler & Mengis, 2004; Simon, 1955). Research also indicates that people experience
information overload when they seek information (Karr-Wisniewski & Lu, 2010). On the other
hand, the term ‘communication’ involves various types of interaction (Yin et al., 2018). Batista
and Marques (2017) indicate that the development of ICT posts an additional issue on people
prior to information overload. That is, people have to deal with communication messages
before they can digest their content. Communication overload is not only the problem of
information assimilation but also the management of the communication process that involves
dealing with communication messages, analysing, organising and filtering out message content
to identify whether it is relevant and whether it needs a response (Batista & Marques, 2017).
In other words, communication overload arises when a person becomes unable to manage
and/or correctly interpret the meaning of messages. Communication overload is also known as
connection overload, which occurs when communication demands (concerning receiving and
responding to messages and maintaining a connection with friends and other people online)

lead to detrimental effects on individuals’ well-being (LaRose et al., 2014).

Another issue associated with communication overload is constant interruption (Stephens et
al., 2017; Yin et al., 2018). Karr-Wisniewski & Lu (2010) indicated that communication
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overload occurs when an individual’s work is constantly interrupted by different means, such
as email, instant messages and phones calls, which results in a decrease in the individual’s
productivity. Karr-Wisniewski & Lu (2010) distinguish between information overload and
communication overload. They argue that information overload occurs when an individual
searches for information, whereas communication overload occurs when a third party interrupts

the individual’s work.

One study that attempted to conceptualise communication overload was a study by Stephens
et al. (2017). They argued that communication overload is not a unidimensional construct but
rather it encompasses seven dimensions. They identified dimensions or causes of
communication overload as follows: compromising message quality, using many types of ICT,
having many distractions, being overwhelmed with information, the piling-up of messages,

feeling responsible to respond and feeling pressured for decisions.

This conceptualisation of communication overload addresses the key causes of communication
overload. The number of messages a person receives and the quality of message content are
key components of communication overload that is often addressed in the literature (e.g. Cho
et al., 2011; Karr-Wisniewski & Lu, 2010). Message quality can refer to several meanings, as
discussed previously in Section 2.8.1; however, Stephens et al. (2017) determined quality in
terms of ambiguity. Confusing or vague messages contribute to an individual’s perception of
communication overload because individuals need to make efforts to interpret the meaning of
the messages (Eppler, 2015). The individual may also need to make further communication in
order to resolve the ambiguity of messages (Lee, Son & Kim, 2016). Another important factor
that influences the perception of communication overload is perceived-response obligations
(Stephens et al., 2017). Unli