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Résumé :

In recognition of the importance of emotions as well as cognition in decision and behaviors of
individuals, there has been growing interest and research on emotions in informational system
(IS) literature. Studies incorporating emotions in IS literature have mainly considered discrete
emotions such as anxiety and comfort, focusing on temporal reaction to changes. Moreover,
most studies considered emotion effects in isolation from cognition effects. However, given
the fact that emotion and cognition co-exist in influencing IS usage, integrating both emotion
and cognition could give us a more comprehensive understanding of the drivers of IS usage.
Therefore, adapting theories of cognitive appraisal and affective event theory, we propose an
integrative model of emotion and cognition in IS usage. By doing so, this paper highlights the
complementarity of these two constructs in IS usage.
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Motion and Emotion: An Integrative Approach of

Cognition and Emotion in IS Usage

Introduction

Every day we engage with various information systems (IS) at work, including email and
intranet, to communicate, to be informed, and to achieve goals. Organizations depend on IS
for the execution of a variety of operational, tactical, and strategic processes (Applegate et
al. 2003). However, despite substantial organizational interest and therefore investment in IS,
the degree of IS usage amongst organizational members still varies significantly. It is even
claimed that, in general, IS investments do not always lead to better organizational outcomes
(Roberts and Henderson 2000). Consequently, both academics and practitioners have much
interest in discovering the determinants of IS usage. With the popular technology acceptance
model (TAM) (Davis 1989), which is broadly based on perceived usefulness (PU) and
perceived ease of use (PE) from past experience, there has been a general agreement on the
cognitive aspects of IS use (Bhattacherjee and Sanford 2006; Liao et al. 2007; Roca et al.
2006). However, given that our behaviours are determined not only by cognition but also by
emotion, consideration of the affective aspects of IS usage could provide a more complete
picture of these determinants. However, the prominent core of rationalized professional and
academic knowledge within the IS field has frequently been shown as inadequate to cope with
the complexity of particular IS projects (Avgerou 2002; Ciborra 2002; McGrath 2006).

With such recognition of the role of affect in human behaviours, there has been much interest
in looking at affective (or emotional) aspects of the use of technology (Kim et al. 2007; Zhang
and Sun 2006). Recent research on emotions in IS literature have shed some light on how
emotion influences IS users. For example, anxiety has been found to be negatively associated
with initial appraisal of information technology (IT) system (e.g. Beaudry and Pinsonneault
2010; Venkatesh 2000). While these studies have demonstrated the influence of single
discrete emotions on IS use, especially for changes in IS, how positive emotions and negative
emotions in general influence continued IS usage is still not clear. Moreover, these studies

have considered discrete emotions in a stand-alone context without incorporating cognition in
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their frameworks (e.g. Beaudry and Pinsonneault 2010). It is true that some studies have made
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an attempt to combine affective and cognitive aspects by adapting a range of different labels
from aesthetics, satisfaction, intrinsic motivation (or enjoyment) as affective aspects (e.g.
Fagan, Neill, and Wooldridge 2008; Lindgaard and Dudek 2003; Wen, Prybutok, and Xu
2011). However, these notions are evaluations of emotion, not emotions per se.

Such label and/or stand-alone approaches to considering the affective dimensions of IS have
resulted in inconsistent conclusions and contradictory advice, suggesting weak effect for some
studies and strong effect for others (cf. Zhang 2013). Given the distinctive but interactive
natures of cognition and emotion in individuals’ attitudes and behaviours (cf. Avgerou and
McGrath 2005; Brief and Weiss 2002), there is a need to investigate there effects on IS usage
together. A joint approach also allows us to understand the role of IS in employee’s emotional
experience. In particular, as IS (including intranets) underpins large portions of organization
processes, as well as employees’ experience of the organization, how IS influences
employees’ emotions could have significant meaning, not only concerning levels of IS usage
but also to employee’s general psychological well-being.

The prevailing orientation toward cognitive processes suffers from an inherent limitation
owing to its one-dimensional focus on the rational aspects of human behavior (cf. Choi, Sung,
Lee, and Cho 2011), and has thus failed to address the broader array of theoretically
meaningful emotions identified in the emotion literature. Therefore, the main objective of this
paper is to demonstrate the effects of emotion as outcomes of cognition, in turn influencing
levels of IS usage. Here, we attempt to understand continued use or continuance (in contrast to
initial use or acceptance). We adapt cognitive appraisal and affective event theory (AET) and
propose mediating roles of positive and negative emotions between cognitions and IS usage.
With this framework, we aim to contribute to the literatures of IS continuance as well as of
emotion. By considering both cognition and emotion, this paper offers more complete view
toward IS use and, at the same time, further supports the significance of PE in IS design.
Given the interest in emotions and embeddedness of IS in today’s organizations, this paper
also illustrates how both positive and negative emotions could be generated at work.

The remainder of the paper is organized as follows. We start the following section by

examining notions of cognition, emotion and IS use. Next, we propose our research model and
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hypotheses. The paper ends with expected contributions for both research and practice.
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Cognition, emotion and IT use intention.

1. Theoretical Foundation

1.1. Cognition

Cognition (i.e., thinking) means the mental process of knowing, including aspects such as
perception, reasoning, and judgment (Kim et al. 2007 p. 515). Dominant IS research has been
guided by rationalism or rational decision making (cf. McGrath, 2006). In this regard, the
technology acceptance model (TAM) is arguably the most popular and effective model used to
predict IS usage in both acceptance and continuance. TAM posits that IS usage can be
explained by two cognitive beliefs: perceived usefulness (PU) and perceived ease of use
(PE). PU encompasses beliefs concerning instrumental outcomes associated with technology
use, and PE encompasses beliefs that technology use will be relatively free of cognitive
burden. TAM is grounded on the theory of reasoned action (TRA) where attitudes, influenced
by beliefs, lead to intentions and thereby to behaviours (Fishbein and Ajzen 1975). Research
on TAM has suggested that PE may influence PU, but not vice versa (Davis 1993; Davis et al.
1989), however, as a predictor of user acceptance, PU has been the strongest across a diverse
area of research settings at the expense of PE (e.g. Taylor and Todd 1995; Venkatesh and
Davis 2000).

Despite its popularity, TAM has been perceived to be a barrier to the success of information
systems, sometimes leading to perplexing findings, especially for the study of continuing IS
usage (Ortiz de Guinea, and Markus 2009). There are differences between initial adoption of
IS and IS continuance. One of these differences is that continuance is salient when the user
has accumulated usage experience of the target system, and affective reaction from direct
experience often becomes stable over time (Schelling 1984). However, cognition based TAM
seldom explores the feedback effect (Lin, Chen, and Fang 2011). Even though TAM provides
a reasonable foundation for consideration of the external factors (cognitions) that affect
acceptance (Amoako-Gyampah 2007), it misses out on the internal factors (emotions) that
affect attitude formation which in turn play an important role in determining users’ IT system

continuance intention (Thuring and Mahlke 2007).
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1.2. Cognition
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Human behaviour is affected not only by rational and cognitive processes, but also by emo-
tional processes that can often be irrational (Brief and Weiss 2002; Huy 2002). Emotions play
a powerful and central role in our lives. They influence our beliefs and attitudes and they help
guide our thinking, decision making, and actions (Gratch and Marsella 2004; Lazarus and
Folkman 1984). It is therefore necessary to investigate how IS users' emotions emerge and
drive their actions.

Affect has been defined variously in the literature. It is generally understood to comprise a
class of mental phenomena characterized by a consciously experienced, subjective feeling
state, commonly accompanying emotions and moods (Parkinson 1995). The term emotion is
used to specify feelings towards an event, object or a person (Frijda 1986). On the other hand,
the term mood is used to imply feelings that cannot necessarily be linked to a particular event,
object or a person. Despite these subtle differences, affect and emotion are used interchangea-
bly quite often, and we will not differentiate these terms in this paper.

Following theories of affective influence on choice and judgement, we take a valence based
approach which contrasts the effects of positive versus negative feeling states or emotions.
While discrete emotions do not demonstrate emotion-consistent and emotion-specific direc-
tional changes (Lindquist, Siegel, Quigley, and Barrett 2013), valence remains the organizing
principle for emotion effects on judgment and decision making (Elster 1998; Forgas 2003).
Valence-based approaches predict that distinct emotions of the same valence exert similar in-
fluences on judgement and choice. Moreover, valence-based approaches serve the purpose of
parsimony (cf. Higgins 1997) which suits our exploration of the overall relationship between
cognition, emotion, and IS usage. There is robust evidence for emotional dimensions of va-
lence in organizationally relevant attitudes such as job satisfaction, commitment, evaluation of

consumer goods (Clore, Schwarz, & Conway, 1994; Forgas & George, 2001).

1.3. IS use intention

Motivation to perform a behaviour is labelled behavioural intention. Behavioural intention is
the person’s subjective probability that he/she will perform the behaviour in question
(Fishbein and Ajzen 1975) and a person who intends to take a certain action is likely to carry

out that behaviour. Theory of reasoned action (TRA: Fishbein and Ajzen 1975) states that atti-
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tudes, influenced by beliefs, lead to intentions and thereby to behaviours. In the same vein, a
great deal of research on IS shows that TAM retains its robustness even without including be-
havioural attitude, since behavioural intention is largely explained by beliefs (cf. Chea, and

Luo 2008). Therefore, we consider IS use intention as an indication of user’s behaviours.

2. A framework for mediating emotions between cognitions and IS usage

In this paper, we propose a model highlighting the mediating role of emotion between cogni-

tion and IS use intention.
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Figure 1. Research Model

2.1. Linking cognition to IS use intention
TAM suggests that two specific cognitions, PE and PU, determine one's behavioral intention

to use a technology, which has been linked to subsequent actual behavior (cf. Sheppard et al.
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1988). The underlying objective of PE is to predict usage behavior although it is associated
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with intention in TAM. There is a significant body of research supporting the importance of
PE on both initial user acceptance and sustained usage of systems (Bhattacherjee and Sanford
2006; Venkatesh 1999). PE has also been shown to be an important factor influencing atti-
tudes toward behaviour (Shih 2004; Barkhi and Wallace 2007). Post-adoptive intentions de-
rive from an individual’s understanding both of how to use an application’s features and how
these features complement other work system elements (Jasperson et al. 2005, p. 540).

Some empirical studies comparing the relative effects of perceived usefulness and ease of use
during pre-acceptance and post-acceptance stages of IS use report that PU impacts attitude
substantively and consistently during both stages of IS use; and PE has an inconsistent effect
on attitude in the initial stages, which seems to further subside and become non-significant in
later stages (e.g. Davis et al. 1989; Karahanna et al. 1999). This is because when users gain
experience with the system, ease of use concerns seem to be resolved and displaced by more
instrumental considerations involving the efficiency of the innovation to increase one's job
performance (i.e. PU) (Karahanna et al. 1999, p. 200). However, other studies show that PU
does not have a direct significant impact on continuance intention in the e-learning and e-
shopping contexts (e.g. Lin, Chen, and Fang 2011; Shih 2004). PU is influenced by PE be-
cause as the easier a technology is to use, the more useful it can be (cf. Bhattacherjee and San-
ford 2006). These studies illustrate that cognitive beliefs of PE and PU could lead to IS use

intention, although relative effects of PE and PU toward IS continuance is not clear.

2.2. Linking cognition to emotion

The predominant theoretical model of emotion in the literature is, in essence, a model in
which cognitions lead to emotions which in turn predispose or motivate the individual to-
wards particular behaviors (Roseman et al. 1994; Weiner 1986). Emotions are conceived as
experienced states arising out of cognitive appraisal and assessment of circumstances (i.e. the
rational hierarchy of effects: cognition as the driver of emotion; Lazarus and Folkman 1984;
Roseman et al. 1990). As emotions or affects are psychological states that entail an evaluative
component (Bagozzi et al. 1999), emotion often constitutes background to consciousness and
to other mental states (Kelly and Barsade 2001; Lazarus 1991). Within such cognitive pro-

cessing of emotion, the notion of appraisal, or the assertion that ‘emotion is a response to
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meaning’, is a core component of most theories (Lazarus 1999, p. 8; Parkinson 1997) as emo-
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tional experiences occur as a result of an individual’s appraisal or evaluation of the likely im-
pact of an event for their goals. While outcome dependent emotions of being up or down
could occur as a result of success or failure, these global emotions also give rise to attribution-
linked emotions that are produced as a consequence of cognitive attempts to interpret and
make sense of the source of global emotions. On the basis of an appraisal of their positive or
negative consequences, a process of ‘causal attribution’ focuses a specific emotion on a par-
ticular social object identified as the cause of the emotion (Hewstone 1989, p. 67). Similarly,
affective events theory (AET) (Weiss and Cropanzano 1996) illustrates that mood and emo-
tions flow from discrete affective occurrences such as job and task characteristics/design, re-
ward systems and performance feedback.

Taking these approaches together, we could expect that IS users can cognitively evaluate a
system’s ease of use and usefulness and subsequently form affective responses. In other
words, even though PE and PU may not be affective events per se, cognitive evaluations of
daily use of IS systems will give rise to emotions towards those systems. Research has shown
that actions demonstrating an person’s control, efficacy, self-determination, or mastery over
the environment produce positive emotions (Deci 1975; Izard 1977; Kemper 1978). For ex-
ample, empirical studies show that efficacy beliefs including self-efficacy influence positive
affects over time (e.g. Salanova, Llorens, and Schaufeli 2011); on the other hand, insufficient
goal attainment is associated with negative emotions and progress toward goal attainment is
associated with positive emotions (Martin et al. 1993).

Given PE taps into the self-efficacy dimension and PU captures the instrumentality of IS use
(cf. Bhattacherjee 2001), we would expect that high PE should generate positive emotions
whereas low PE should generate negative emotions. At the same time, high PU should also
generate positive emotions and low PU should generate negative emotions. Similarly, a low
degree of novelty (which is relate to PE) is associated with more positive emotions (cf. Thir-
ing and Mahlke 2007); and the more useful a technology (which is related to PU) lower the
anticipated negative emotions (cf. Connolly and Zeelenberg 2002; Pieters and Zeelenberg
2005).
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2.3. Linking emotions to IS use intention
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Emotional valence has substantial implications for individuals’ motivation and subsequent
behavior (Frijda 1986; Lazarus 1991). People are motivated to understand the sources of these
feelings because they want to reproduce good feelings and avoid bad feelings in the future
(Lawler, Thye, and Yoon 2000). In addition, while proposing both causes and consequences
of momentary mood and emotions at work, AET proposes that events produce positive or
negative emotions which, in turn, directly shape work attitudes and judgment-driven behav-
iors. Emotional responses lead either to approach or avoidance behavioural intention (Kim et
al. 2007, p. 517).

In the IS literature on continuing IT use, scholars seem to agree that emotion is an input to the
formation of conscious behavioural intentions to continue (or not to continue) using IT (cf.
Ortiz de Guinea, and Markus, 2009). A set of affective or emotional responses are related to
the use of technology (cf. Chea and Luo 2008; Kim et al. 2007). For example, the evidence
indicates that emotions, such as anxiety in using computers, general computer playfulness, or
affect toward computers, influence users’ attitudes and use of specific IT (e.g., Compeau et al.
1999; Venkatesh 2000). Similarly, negative computer incidents were found to be the primitive
cause of a user’s discontinuance behaviour (Lin, Chen, and Fang 2011). Therefore, we could
expect that positive emotions from PE and PU should lead high levels of IS use intention

whereas negative emotions from PE and PU should lead low level of IS use intention.

2.4. Research model and hypotheses

Thus far, we have illustrated how cognition of IS triggers both positive and negative emotions,
and in turn, how these emotions influence subsequent user intentions. Based on the relation-
ships that we have investigated so far, we propose two sets of hypotheses below that create a
series of bivariate relationships among the components of cognition, emotion and IS use in-
tention in our model. When combined, these hypotheses together suggest a mediated causal
sequence, in which IS users’ emotional reactions mediate the effects of cognitive evaluations

on IS use intention.

Hypothesis 1a: The relationship between perceived ease of use (PE) and information

system (IS) use intention is mediated by positive emotion regarding information system (IS), in
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that a high level of PE will lead to high levels of positive emotion which in turn will lead high
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levels of IS use intention.

Hypothesis 1a: There is a positive relationship between perceived ease of use (PE)
and positive emotion

Hypothesis 1b: There is a negative relationship between perceived ease of use (PE)
and negative emotion

Hypothesis 2a: There is a positive relationship between perceived usefulness PU) and
positive emotion

Hypothesis 2b: There is a negative relationship between perceived usefulness PU) and
negative emotion

Hypothesis 3: There is a positive relationship between positive emotion and intention
to use

Hypothesis 4: There is a negative relationship between negative emotion and intention

fo use

3. Expected Contributions for Research and Practice

This paper joins in the growing body of IS literature that emphasizes the importance of emo-
tions by considering the fact that IS users’ emotions influence their behaviors (e.g. Beaudry
and Pinsonneault 2010; Loiacono and Djamasbi 2010; McGrath 2006). Ciborra (2002) argues
that we always act within an emotional medium. In this view, purely rational action is not pos-
sible and the relationship between rationality and emotionality (Avgerou &McGrath, 2005)
should be explored to explain their consequences on IT use. Drawing on cognitive appraisal,
this paper presents a new and comprehensive approach to existing stand-alone cognition- and
affect- based models by studying emotion as a mediator between cognition and IS use inten-
tion. In doing so, this paper contributes to predicting IS continuance. No study has yet at-
tempted to measure together the impact of the cognitive and affective processes leading to IS
continuance.

Moreover, while only a small number of studies consider more than one affective construct in
the same study, there has also been a lack of agreement on the names, labels, meanings, con-

notations, and even measures of affective concepts, resulting in inconsistent conclusions and
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contradictory advice for researchers and practitioners (cf. Zhang, 2013). Our adaptation of
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emotional variance contributes a more parsimonious model to the IS literature.

Given the embeddeness of IS in most organizations, future research should therefore consider
IT usage in relation to intensity, frequency, time length, and should actual log this data, as
there will be different degrees of acceptances or utilisation even when people have to use IT to
perform their tasks. In addition, goal-directed behaviours mean that actions may not be con-
sciously decided or planned (Ortiz de Guinea, & Markus, 2009; Verkanplen and Orbell 2003).
If individuals are frequently performing a particular behaviour, this behaviour tends to become
habitual over time (Gefen 2003; Jasperson et al. 2005) and the more behaviour is performed
out of habit, the less cognitive planning it involves (cf. Hong, Kim and Lee 2008). While
good IT design can trigger automatic IT usage allowing users to focus on their tasks (cf. Ortiz
de Guinea and Markus 2009), the real challenges for IS design is how to minimize the nega-
tive emotions which hinder this automatic task performance. In-depth studies adapting case
studies and negative incident reports may yield further insight as to what gives rise to negative
emotions toward IS.

Despite the growing recognition in IS usage literature of the importance of emotion, alongside
cognition, research findings adapting these notions have not been conclusive. This is due to
the fact that there has been no clear agreement in identifying the affective aspects leading to IS
usage. In addition, in those studies of emotion influencing IS usage, affective aspects of IS us-
age tend to be examined within models which exclude the cognitive aspects. Such approaches
could miss out on opportunities to understand the dynamics between the cognitive and affec-
tive aspects of IS usage. As the success of IS depends on the users’ continued use of the sys-
tem, an integrated model adapting both cognitive and affects aspects will be better equipped to
explain continuance of IS usage. Based on literature covering the concepts of technology ad-
aptation theory, emotions, as well as the theoretical foundations in cognitive appraisal, we
have examined the relationship between cognition and IS usage with mediating emotion. An
understanding of how emotions are generated from cognition toward IS can assist the practical

design of IS in an organization.
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