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A B S T R A C T

This study advances the understanding of system use by suggesting that it can be driven by two types of atti-
tudes. First, the often studied explicit attitude can be a basis upon which behavioral intentions are formed, and
behavioral intentions drive system use. Second, the newly conceptualized and measured implicit attitude, which
is triggered with limited or no awareness and intentional effort, can directly drive system use and serve as a basis
upon which IS habit is formed. Explicit and implicit attitudes can uniquely explain variance in use behavior and
act through separate mechanisms to influence system use.

“I had to stay home and read the textbook because if I go to the class-
room or the lab that has computers, I will be spending most of my time on
Facebook and Tumblr. Well…I never intend to use them, and they are
not something I really enjoy with or benefit from, but if I notice an open
browser in front of me the next thing I know I am online reading posts,
replying, liking pictures, or checking profiles…”

– A student testimonial, March 2015

1. Introduction

The example above may resonate with many readers. Those familiar
with mainstream information systems (IS) use research may also notice
that the student’s explanation was somewhat oxymoron – she had no
behavioral intentions to use social networking sites (“I never intend to
use them”), and her self-reported attitude toward these websites was
not very favorable (“they are not something I really enjoy with or
benefit from”), but, nevertheless, she would be using them. If attitude
toward using the system was weak, and behavioral intentions were
dormant, what drove system use behavior in her case? This question
represents a problem with traditional rationale-based behavior models
which we seek to address in this study.

It is well-established that system use is driven by explicit and
mostly-rational processes of which users are largely aware and which
are measured through self-reports. In this study, we suggest that the

focus on purely explicit sets of antecedents of system use portrays only a
partial picture of reality, and that supplementing this view with other
types of predictors of system use, specifically implicit and subconscious,
can augment our understanding of system use phenomena. To this end,
we introduce implicit attitude and theoretically explain that it has the
potential to directly drive system use by bypassing and influencing the
often-studied rational decision-making mechanisms. Applying this
proposed dual-attitude structure (explicit and implicit attitudes) to the
abovementioned student statement, it is possible that while the student
held a moderate or neutral explicit attitude toward social networking
sites (SNS), she had a very positive implicit attitude toward them, and
that this implicit attitude was triggered upon a mere exposure to a
browser and drove automatic responses in the form of system use be-
havior.

Implicit attitude differs from explicit attitude in the ways it is
formed, stored, retrieved, and operates. Explicit attitude toward an IS is
a deliberately developed psychological evaluation of the IS, of which
users are largely aware and which they may clearly describe in self-
reports. Explicit attitude is constructed by means of a thoughtful pro-
cess; people deliberately access relevant information in their memory,
develop an evaluation (favorable or not) of an object (e.g., an IS) within
the current context, become aware of their attitude, and can clearly
describe it. In contrast, implicit attitude is a stable evaluation of an IS
that is formed a-priori, is stored in special fast-access memory, and is
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activated with little or no conscious effort in response to internal or
external stimuli associated with the attitude object. Its key attributes
include limited awareness, subconsciousness, processing efficiency, fast
accessibility, lack of intentionality, little control, intuition, slow
learning and unlearning, context independence, and temporal stability
[6,7,23].

While explicit and implicit attitudes differ, both can affect behavior,
including presumably IS use, albeit through different mechanisms.
Explicit attitude influences behavior through the formation of beha-
vioral intentions [80,81,94], whereas implicit attitude operates through
two mechanisms. First, it directly triggers behavioral responses (e.g.,
system use) without producing behavioral intentions. Second, it pro-
motes the habituation of behaviors by providing users with easy to
access cue-behavior associations. Implicit attitude is particularly salient
in routine and high-familiarity technology use settings because of users’
tendencies to save mental resources. Hence, it is important to extend
the current IS research focus on explicit processes to include implicit
ones; and this study seeks to make first strides in this direction.

Given the above-described nature of implicit attitude, one of the
noteworthy challenges of accounting for it is its measurement. Explicit
attitude is measured by directly soliciting responses from system users
by means of surveys or interviews. In contrast, implicit attitude can
only be measured indirectly, because it is usually beyond user aware-
ness. In the present study, we measure implicit attitude by means of the
Implicit Association Test (IAT) [37]. Explicit predictors of system use,
namely explicit attitude and IS habit, as well as the outcomes of such
predictors, i.e., behavioral intentions and system use, were captured
through a survey of Facebook users. The results of Partial Least Squares
(PLS) analyses lend support to the idea of dual attitude structures and to
the hypothesized mutual, yet different, effects of explicit and implicit
attitudes on system use. Consistent with prior IS research, it was found
that explicit attitude has a positive effect on behavioral intentions,
which in turn drive system use. The main contribution of this study is in
extending this well-established view, and showing that implicit attitude
can directly impact system use above and beyond the effect of explicit
attitude and behavioral intentions; and that in addition, it can facilitate
the development of IS habit, which moderates (suppresses) the effect of
behavioral intentions on use.

2. Theoretical background

This study argues that IS user behavior can be driven not only by
explicit attitude that users have toward an IS [80,81,94] but also by
implicit attitude, of which users may be generally unaware. To advance
this idea, this section first defines explicit and implicit attitudes and
portrays the key differences between them. It then differentiates be-
tween implicit attitude and IS habit, presents the model of dual atti-
tudes, and explains how implicit attitude can influence system use.

2.1. Implicit attitude

Attitude is a psychological evaluation of an object, a person, or a
concept with some degree of favor or disfavor [20]. It has been often

assumed that attitude informs deliberate and goal-oriented reasoning
regarding action, which translates into intended behavior [1]. As such,
previous IS research focused on explicit attitude of IS users [44]. Re-
search, however, shows that people are not always fully aware of all of
their attitudes that drive their actions [25,36]. Furthermore, people can
simultaneously hold two types of attitudes toward the same object:
explicit and implicit, which may or may not have the same magnitude
and valence [64,65]. Thus, focusing solely on explicit attitude fails to
portray a full picture of the factors that can influence actions and
presumably also IS use.

Traditionally, explicit attitude has been a focus of IS research
[95,96]. To construct explicit attitude toward a system, users engage in
deliberate thoughtful processes, access system-pertinent information in
their memory, develop a context-specific psychological evaluation of
the system, and can, if asked, self-report their explicit attitude. Implicit
attitude, as opposed to explicit one, does not require deliberate long-
term memory access, and people have no control over the attitude re-
trieval process [35,37,39,83,88]. Implicit attitude is unconsciously
triggered upon exposure to an attitude object or a cue, and as a result
(1) is less subjected to deliberate influences, and (2) is not used in
cognitive deliberation processes. Arguably, many IS, such as SNS, are
often used automatically and without much cognitive deliberation
[75,76,78,97–101], possibly at a mere exposure to a cue related to them
(e.g., the sight of a browser window). Indeed, it has been shown that in
the SNS context, people respond very fast and automatically to cues
related to the IS through the activation of the reflexive brain system
[77,102–105]. Users’ limited awareness of implicit attitude, however,
can prove to be challenging for researchers, because it means that this
attitude cannot be accurately identified by means of self-reports in
surveys and interviews.

Other differences between explicit and implicit attitudes include the
fact that explicit attitude forms and changes quickly in response to
stimuli from the environment (e.g., sequential updating processes), and
it is affected by one’s goals, recent encounters, current context, and
motivations (e.g., in order to gain social approval in most Western so-
cieties, one would not purposely develop or express explicit sexist or
racist attitude). In contrast, implicit attitude is formed through auto-
matic subconscious pairings between an attitude object and related
evaluations [63], and it is not influenced by one’s goals and ulterior
motives. Thus, implicit attitude can reflect personal and socially un-
desirable biases, whereas explicit attitude often fails to do so [27].
Consequently, explicit and implicit attitudes can differ in direction and
magnitude, and one is not always a robust predictor of another [72].
For example, an employee may also hold a very negative implicit at-
titude toward an organizational system (because its use requires extra
effort or he or she may resist change) but report a positive explicit at-
titude believing that the use of this system is expected and desirable.

2.2. Implicit attitude vs. IS habit

We posit that implicit attitude and IS habit are fundamentally dif-
ferent (see Table 1). In the Hypotheses section, we later explain how
implicit attitude can form the basis for IS habit development.

Table 1
Differences between IS Habit and Implicit Attitude.

Dimension IS Habit Implicit Attitude

Conceptual Definition Action representation in memory Non-behavioral evaluation of objects
Acquisition Process Frequent repetitive action in stable contexts Various behavioral patterns, unique (single) emotional events, childhood experiences,

deliberate thinking, reading, and passive socialization
User Awareness Generally aware Generally unaware
Control and Correction Generally possible Extremely difficult
Contextual Factors Users are mostly aware of the contextual cues

triggering their IS habit
Users are mostly unaware of the factors that develop and activate their implicit attitude

Goal-orientation Goal-driven Goal-neutral
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There are at least six important differences between IS habit and
implicit attitude. First, IS habit is defined as “the extent to which people
tend to perform behaviors (use IS) automatically” [49, p. 709]. Thus, IS
habit is a behavioral tendency, whereas implicit attitude is an auto-
matically evoked stable psychological evaluation of an object (i.e., its
mental representation). IS habit corresponds to a distinct action re-
presentation in a person’s memory [32]. In contrast, implicit attitude
includes a non-behavioral evaluation of an object.

Second, IS habit is acquired only through a slow, gradual process of
incremental learning when performing repetitive behavior in a stable
context [49]. Whereas implicit attitude may also result from repetitive
behavioral patterns, it may also be produced by unique (single) emo-
tional events, childhood experiences, deliberate thinking, reading, and
passive socialization [61,62]. For example, a child may play a video-
game only once, but if this episode is extremely positive, emotional,
pleasant, and unique, he or she may quickly develop positive implicit
attitude toward video games that may remain stable for decades. In
contrast, he or she may need to play videogames for many days in the
same setting to develop a related IS habit [106–108].

Third, people are generally aware of their IS habit or at least its
behavioral effect, and their IS habit is mostly consistent with their ex-
plicit behavior and goals [97,109]. In contrast, people have limited or
no awareness of their implicit attitude and its impact; when people’s
actions are driven by implicit attitude, their behavior may be incon-
sistent with their explicit attitude or with their goals [36,64]. For ex-
ample, someone may know that he or she has a bad habit of accessing
SNS on the smartphone while driving [75], yet be unaware that he or
she has a very positive implicit attitude toward the SNS. As we explain
later, it is possible that this implicit attitude has been responsible for the
development of this habitual use behavior – checking the smartphone
while driving, even though this behavior is inconsistent with one’s key
goals (e.g., stay safe).

Fourth, because people are aware of their IS habit, they may, at least
to some extent, try to control or correct it. For example, habit-breaking
intervention programs emphasize the development of better awareness
of unwanted habits and their behavioral consequences [19,110].
However, implicit attitude is generally beyond people’s awareness and
is consequently very difficult to control and change.

Fifth, people are often aware of the contextual cues that trigger their
IS habit [79,89,111]. Thus, they may deliberately avoid these cues to
suppress an undesirable IS habit. In contrast, few people are aware of
what leads to the development and activation of their implicit attitude
because of the covert nature of the latter. Last, IS habit is generally
goal-directed [49], whereas implicit attitude is goal-neutral. The in-
itiation of a habitual act is usually directed toward a particular goal,
while the subsequent actions may be automatic [90]. For example,
people may develop a habit of taking a smartphone every time they
leave the house, which is directed by the goal to stay connected. In
contrast, implicit attitude is activated by exposure to goal-neutral cues
related to an attitude object [63]; there is no deliberate intention or
goal analysis involved.

2.3. The model of dual attitudes

The model of dual attitudes suggests that individuals can simulta-
neously possess explicit and implicit attitudes toward the same object
[88], and that both of these attitudes can influence behavior, albeit
through different mechanisms [27,65]. First, behaviors may be trig-
gered by explicit processes, which are thoughtfully determined and
controlled by a person. In this path, explicit attitude facilitates the
development of behavioral intentions, which in turn drive behavior. An
individual is fully aware of the explicit attitude and behavioral inten-
tions, acts deliberately, and may provide the rationale for the behavior
[1]. Second, behaviors can also be driven by implicit attitude. Implicit
attitude, which is activated automatically upon exposure to a cue re-
lated to the attitude object (e.g., seeing an IS), may drive someone’s

behavior directly, without going through the deliberation path and
developing intentions of which the person is aware. This model of dual
attitudes has been frequently applied to explain explicit and implicit
attitudes and processes in various contexts [33]. Therefore, this study
focuses on this model and employs it as a lens of analysis for explaining
IS use, not only from an explicit attitude standpoint, but also from an
implicit attitude one.

The model suggests that behavior is a result of both implicit and
explicit attitudes. Depending on the type of IS and users’ personal
characteristics, the relative effects of these attitudes vary. Implicit at-
titude is always the first, default response that is activated before ex-
plicit attitude is formed and expressed. This happens because implicit
attitude is triggered automatically and without much effort, whereas
the process of development and engagement of explicit attitude re-
quires deliberate thinking and is cognitively slower. Human brains are
wired in such a way that automatic responses precede deliberation, and
deliberation is not always even initiated [7]. In addition, computer
users are cognitive misers who want to minimize their cognitive load
and conserve mental energy [29,87]. As a result, those who want to
minimize their cognitive effort do not wish to create explicit attitude
upon every exposure to relevant stimuli.

Implicit attitude is particularly salient in routine and high-famil-
iarity technology use settings. In contrast, explicit attitude is highly
influential when users engage in planned system use [1] especially,
when individuals interact with new systems. This stems from the fact
that the amount of cognitive processing required to generate and/or
invoke attitude toward a system depends on the degree of user famil-
iarity with it. When interacting with new systems, individuals are
motivated to deliberately engage in cognitive processing to develop
explicit attitude toward the system. In other words, they have to con-
sciously weigh the system’s pros and cons and make a thoughtful,
planned decision. In contrast, when routinely dealing with familiar
systems, people may not strive to cognitively process the characteristics
of the system and assess their actions; instead, they try to minimize
their cognitive load. As a result, instead of engaging in deliberate
thinking to develop or reflect on explicit attitude, users may in-
stantaneously invoke implicit attitude [40], which then directly triggers
system use and bypasses rational decision-making processes. Hence,
humans’ natural gravitation toward mental-effort saving can drive them
to rely more heavily on implicit attitude when engaging in routine use
of familiar IS, whereas explicit attitude is more salient in the context of
planned use.

For example, when a person just starts using Twitter, he or she
needs to deliberately assess its usefulness, ease of use, enjoyment po-
tential, etc. in order to form explicit attitude, which in turn drives be-
havioral intentions. Over time, as the user becomes very familiar with
Twitter, he or she may not want to spend mental resources to assess this
system every time when making a decision whether to use it. Instead,
when being exposed to a situational cue (e.g., noticing a smartphone
when taking a break from work), he or she may almost automatically
retrieve implicit attitude from his or her memory (assuming it already
exists), which can directly drive system use. Therefore, adding implicit
attitude to models focusing on explicit processes is warranted. Note
that, however, implicit attitude does not necessarily require repetition
to form; it can be created after one exposure or even through non-direct
experience with the system, e.g., by listening to others’ comments.
Nevertheless, repetitive system use and high familiarity with a system
motivate the retrieval and activation of implicit attitude and demoti-
vate the construction of explicit attitude.

In this study, we argue that it is possible that the existence of a dual-
attitude structure may improve IS use models and perhaps explain the
inconsistent role of attitude in system use processes. In essence, the
disciplinary focus on explicit-only attitude limited our view regarding
the role of attitude, as it focused on one type of attitude and ignored
another. A majority of previous IS studies did not consider the explicit
attitude→behavioral intentions relationship [46]; those that did so
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often presented inconsistent findings on the role of explicit attitude as a
mediator of the perceptions→behavioral intentions link [43]. Meta-
analyses of studies based on the technology acceptance model show
that the average strength of the explicit attitude→behavioral intentions
relationship was only 0.18 [68], and it was not even observed in almost
one-third of a set of examined works [74]. A possible explanation to the
absent (or weak) effect of explicit attitude could lay in the potential
existence of implicit attitude, which in certain contexts may be a partial
or a primary driver of system use, and reduce or eliminate reliance on
explicit attitude.

The model of dual attitudes has been shown to reliably account for
both explicit and implicit processes across many behavioral domains,
including response to sales pitches [12], smoking [18], voting [31],
eating [67], and making ethical decisions [51]. Given this demon-
strated cross-context validity and the fact that IS-related behaviors are
often not conceptually different from those examined in past research
(they also can be executed repeatedly and routinely), it is reasonable to
assume that IS users develop implicit attitude toward the system and
are prone to relying on implicit attitude when system use is routinized.
We therefore apply the model of dual attitudes to an IS use context. We
specifically focus on Facebook use, because many SNS users are very
familiar with Facebook and employ it routinely without much delib-
eration [79]. In fact, evidence suggests that repetition and ongoing use
of a system, which are important for the activation of implicit attitude,
seem to be prevalent among SNS users [97].

3. Hypotheses

As per the model of dual attitudes, implicit attitude is the first,
default attitude that is activated at a mere exposure to a system-related
stimulus [26,88], and it has the potential to directly drive behavior
[55,64,65]. This phenomenon (termed the “attitude-behavior
highway”) may be explained from the perspective of the Associative
Memory Network Model of Implicit Attitude toward IS (Fig. 1), which
adapts ideas from the connectionist [69,70], dual-processing memory
[71], associative-propositional evaluation [33,34], and reflective-im-
pulsive models [73] to the IS environment. First, it suggests that the
human associative memory consists of nodes each of which represents a
particular IT artifact (e.g., a computer, a browser, an application, or a
smartphone). Nodes have properties, including implicit attitude toward
a corresponding IT artifact if the person has developed such attitude
based on direct use experience, exposure to emotional events, persua-
sion of others, passive socialization, observations, reading, deliberate

thinking, and introspective evaluation and re-evaluation of previous use
experiences. Second, these memory representations remain dormant
until they are triggered by external or internal cues (i.e., stimuli). Ex-
ternal cues refer to detectable visual (e.g., noticing the browser
window), auditory (e.g., hearing a tweet notification), or sensory (e.g.,
accidentally touching a smartphone in a pocket) stimuli in the person’s
environment. Internal cues are users’ voluntary or involuntary thoughts
(e.g., a suddenly recalled image of a friend’s picture recently seen on
Instagram). These cues send activation signals to the appropriate nodes
and activate them. When the node is activated, its implicit attitude is
also triggered.

Third, most nodes are interconnected by associative links. For ex-
ample, a node representing the Internet is generally linked with a node
representing a computer, which in turn, is usually connected with nodes
representing a printer, a USB key, and other computer devices. Most
importantly, when people repetitively use IS to accomplish particular
tasks, they develop associative links between a node representing the IT
artifact and corresponding behavioral responses. For example, an HR
head hunter who routinely uses LinkedIn to find suitable candidates
may create an associative link between the node “candidate” and a
behavioral response “search LinkedIn.” When a node representing an IT
artifact is activated, it also activates associative links leading to other
connected nodes and behavioral responses within the network [4,14].
The process above is referred to as “spreading activation”: one activated
node sends activation signals to other nodes and behavioral responses
[69].

Fourth, the strength and valence of the associative link between a
memory representation of an IT artifact and a corresponding behavioral
response is directly proportional to the strength and valence of the
implicit attitude toward this IT artifact. In other words, implicit attitude
determines the strength and valence of related spreading activation
processes between the memory node and the corresponding behavioral
response. When a mental representation of an IS is activated, it auto-
matically triggers implicit attitude toward this system [33,36]. A strong
positive implicit attitude should produce an automatic activation of the
“engage, use, and approach” behavioral response, whereas a strong
negative one should generate use avoidance actions [5,15,16]. For ex-
ample, once activated, a strong positive implicit attitude toward Face-
book is expected to immediately activate the preprogrammed use be-
havior schemata. In contrast, a strong negative implicit attitude toward
a complicated enterprise resource planning (ERP) system can result in
an automatic triggering of system avoidance, ignoring, or sabotage
schemata. Because the stimulus→mental representation of an IT artifact

Fig. 1. The Associative Memory Network Model of Implicit Attitude toward IS.
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(including its implicit attitude) →behavioral response path is activated
instantaneously and uncontrollably, individuals may simply engage in
use (or avoidance) behavior even though they did not engage in cog-
nitive deliberation and did not intentionally plan to use (or ignore) the
system. The existence of the direct implicit attitude→behavior link has
been empirically confirmed in more than 100 studies conducted in
various behavioral contexts (for a comprehensive review, see Cameron
et al. [10] and Greenwald et al. [39]). Hence, the following hypothesis
is proposed:

H1. Implicit attitude toward an IS is positively associated with the use
of this IS.

Another way through which implicit attitude can influence behavior
is through the development of IS habit. The notion that implicit attitude
is the foundation for habit formation has been supported in various
contexts of human behavior [2,3,50,84,85]. This happens because im-
plicit attitude and its associated behaviors promote frequent repetition
of the prescribed actions, which serve as a basis for IS habit formation.
Indeed, it has been noted that habit formation results from the “incre-
mental implicit learning of associations” [22, p. 722], and that “ha-
bits… [may be]… guided by implicit structures like schemas or implicit
attitudes” [86, p. 232].

The present study further suggests that implicit attitude toward a
system facilitates the development of IS habit by manipulating the
strength of the associative link between system-relevant cues and cor-
responding habitual responses. People do not engage in habitual actions
randomly; the execution of every habitual manifestation should be
triggered by external (contextual, environmental) or internal (mental)
cues [57]. Implicit attitude strengthens and makes it easier to retrieve
the cue→habitual response link by executing respective behavior when
the cue is present. That is, implicit attitude facilitates more frequent
and less deliberate system use, and the more often users exhibit the
same behavioral response upon exposure to the same cue, the stronger
their mental association between this cue and a related behavioral re-
sponse (i.e., habitual action) becomes [91].

With respect to the IS and particularly to the SNS context, it is
suggested that a mere glimpse of a mobile device on the table may serve
as a cue and activate a positive implicit attitude in the user’s memory
which, in turn, serves as a “mental reminder” to take the mobile device
and check new messages (i.e., to execute a behavior when accidentally
noticing the device) [109]. Moreover, the more frequently implicit at-
titude facilitates this action in the presence of relevant cues, the
stronger the related associative link between the cues and the corre-
sponding habitual actions becomes.1 Thus, the following hypothesis is
suggested:

H2. Implicit attitude toward an IS is positively associated with the habit
of using this IS.

Consistent with and replicating previous IS research [46], it is
proposed that:

H3. Explicit attitude toward using an IS is positively associated with
behavioral intentions toward the use of this IS.

H4. Behavioral intentions toward using an IS are positively associated

with the use of this IS.

System use is not perfectly predicted by behavioral intentions. In
part, this happens because IS habit can weaken this relationship; the
stronger the IS habit, the weaker the predictive power of behavioral
intentions as a usage determinant [48,49]. The rationale is that habi-
tuation manifests in automaticity of the behavior, which, in turn, sup-
presses the need to engage in deliberate cognitive processes to activate
this behavior. Therefore, it is hypothesized:

H5. IS habit moderates (suppresses) the effect of behavioral intentions
toward using an IS on the use of this IS2.

Fig. 2 visualizes the hypothesized structural relationships.

4. Methodology

This study involves capturing (1) explicit and (2) implicit attitudes
and their outcomes, in the routine and high-familiarity use setting of
Facebook. The first subsection below describes the information tech-
nology artifacts (two are needed as explained later) that were used in
this study. Because implicit attitude cannot be measured by means of
self-reports, the second subsection describes a technique, the IAT, for
capturing implicit attitude. The third subsection outlines the specific
implicit and explicit measures used in this study. The last subsection
presents the procedures and the sample.

4.1. Examined systems

Attitude is a multi-dimensional construct composed of individual
attributes (i.e., dimensions of judgment) [24,28,52,56]. When people
are exposed to an IS, they identify one or more attributes associated
with it and form beliefs about them. However, the attitudinal attributes
vary in terms of their salience. Some of them may be extremely im-
portant whereas others may contribute very little to the composite at-
titude [47]. In other words, an overall attitude is a sum of its individual
attributes where each attribute differs in terms of its magnitude and
importance. Attitude toward some objects, including IS, may be com-
prised of a large number of attributes. For example, attitudinal attri-
butes pertaining to Tableau (a business analytics application) may in-
clude functionality, intuitiveness, and reliability. Nevertheless, attitude
toward other objects can be virtually unidimensional. For example,
attitude toward videogames and SNS may be comprised of a dominating
hedonic attribute because their primary purpose is the facilitation of
enjoyment, and the other attitudinal attributes may become negligible.
This study focuses on implicit attitude in the SNS context. SNS has high
enjoyment potential [79]. Therefore, it is believed that the attitudinal
component of enjoyment is the most salient in the present context, and
it may be measured by means of the IAT.

The administration of the IAT requires the use of two systems to-
ward which users develop attitude [37]: one that has a high enjoyment
potential (the target category – Facebook) and another that produces
neutral enjoyment (the contrast category). Particularly, it is critical that
the contrast category be neutral in terms of its enjoyment potential –
neither positive nor negative [60]. MS Excel was selected as an example
of the contrast category because it is a work-related IT that focuses on
productivity. It enhances the ability of users to organize, store, retrieve,
process, and manipulate data. In contrast to Facebook, MS Excel does
not purposely provide users with hedonic features and its use is mostly
guided by utilitarian considerations. The application of the two-di-
mensional scale for the classification of IS by the context of use [13]
further shows that Facebook and MS Excel are fundamentally different

1 It is possible that in some IS contexts, IS habit and implicit attitude may not
be correlated or even have opposite valences. For example, an employee may
have a negative implicit attitude toward MS SharePoint because he or she
perceives it as a source of unnecessary interruptions. Nevertheless, he or she
may need to login into SharePoint every morning to review the schedule and
receive assignments. Over time, the user may form a strong habit of logging into
SharePoint at the beginning of every working day, despite having a strong
negative implicit attitude toward this system. Thus, IS habit may contradict the
implicit attitude→behavioral response path. However, such contexts are rare,
and, generally, implicit attitude toward an IS has the potential to facilitate IS
habit formation.

2 Note that IS habit is not expected to moderate the relationship between
implicit attitude and use. Implicit attitude does not trigger fully deliberate
cognitive processes thereby eliminating a suppressing effect. Nevertheless, we
later tested this moderation effect and did not observe it.
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– Facebook, on average, is high on pleasure and low on productivity,
whereas MS Excel, on average, is high on productivity and low on
pleasure3. Most importantly, MS Excel is not generally associated with
positive or negative hedonic features – it is merely a productivity tool.
This creates a large gap between the two applications in terms of their
enjoyment potential, which is required for the administration of the IAT
[60].

4.2. The implicit association test

The IAT is the most popular approach for the measurement of im-
plicit attitude [27]. It overcomes the deficiencies of earlier techniques,
such as evaluative priming. In contrast to self-report measures, in-
dividuals cannot typically intentionally control, fake, or influence the
results of the IAT [5,21]. The purpose of the IAT is to measure differ-
ential association of two target concepts with an attribute. It is based on
a logical assumption that the strength of association influences per-
formance; people perform tasks faster and more accurately when they
deal with well-practiced, stable cognitive associations in contrast to
tasks in which cognitive associations are incongruent. This phenom-
enon is similar to communicating in a foreign language; even though
most people can successfully use non-native languages, the process
demands more cognitive resources, and, as a result, is slower and more
error-prone.

A classic example of the IAT is the measurement of attitude toward
flowers vs. that toward insects. Most people associate flowers (e.g.,
tulip, rose, marigold, carnation, lily) with pleasant words (e.g., beautiful,
good, positive, honest, nice), and insects (e.g., bee, wasp, horsefly, mos-
quito, locust) with unpleasant words (e.g., ugly, bad, negative, dishonest,
awful). Flowers and insects are considered target constructs (or target
concepts), and pleasant and unpleasant words are considered attribute
categories. When congruent pairs of words are presented (e.g., flowers
+ pleasant), people perform sorting tasks faster and more accurately
than when the matching words are incongruent (e.g., insects + plea-
sant). The difference in performance (task completion time and error
rate) determines a person’s IAT score and the strength of his or her
implicit attitude toward the target object [37]. When the pairs of words
are congruent, the faster a person completes a set of sorting tasks and
the fewer errors he or she has, the stronger his or her implicit attitude
is. Note, however, that the example above applies to the measurement
of differences in someone’s attitude toward flowers vs. that toward

insects. To measure the attitude toward flowers only, the contrast ca-
tegory must be neutral in valence [60].

The IAT includes five independent blocks, also referred to as tasks or
trials (see Appendix A for the structure and illustration of the IAT).
During a computerized test, construct and attribute words appear on
the screen one by one, and participants should sort them into appro-
priate categories as fast as they can while making as few mistakes as
possible by pressing the left or right keys. The categories (in the top left
and top right corner of the screen) do not change within the block. The
stimuli (in the center of the screen) change after the key is pressed; they
are selected randomly, but the same stimulus cannot appear on the
screen twice in a row. If the item is classified incorrectly, an error
symbol appears on the screen, and the participant is advised to press an
opposite key to correctly classify the item and to proceed further.

Blocks 1, 2, and 4 are only for practice (participants do not know
this); the IAT score is calculated as the difference in performance on
blocks 5 and 3. The rationale is that the stronger someone’s implicit
association between flowers and pleasant is, the faster and more ac-
curately he or she sorts items in block 3 (i.e., when the association is
congruent with the categories) compared to block 5 (i.e., when the
association is incongruent with the categories). A high score shows
more automatic positive evaluation of flowers compared with insects
(i.e., more positive implicit attitude). The earlier versions of the test
utilized seven blocks, when blocks 3 and 5 were split into the trial part
and the measurement part. This approach, however, failed to produce
conceptually distinct measures, and a five-block process is currently
considered the gold standard [54].

For each person, the implicit association score, referred to as the IAT
Effect or D statistic, is calculated based on the procedure developed by
Greenwald et al. [38] (see Appendix A). Overall, the D statistic is based
on reaction time and response accuracy, and it is indicative of the im-
plicit attitude because people are expected to perform sorting tasks
faster and more correctly in cases of stable cognitive associations than
in cases of incongruent ones.

The IAT has been successfully used in various disciplines [e.g.,
42,45,93]. The basis for such uses is the same idea as we present here –
that people are generally unaware of their implicit attitude. Never-
theless, implicit attitude is part of a dual attitude structure and can
influence behaviors [55,64,65], and, as argued in this study, also IS use.
Therefore, the IAT was chosen as a means for capturing IS users’ im-
plicit attitude.

4.3. Measures

The FreeIAT computerized test [53] was used to measure users’
implicit attitude toward Facebook. It is a free open-source customizable
software package for the administration of the IAT. FreeIAT reports
many parameters, including D statistic calculated based on the scoring
algorithm of Greenwald et al. [38], D statistic calculated based on the
first half of the stimuli, and D statistic calculated based on the second
half of the stimuli. This software package has been used in many studies
and has shown to be robust and reliable [e.g., see 30,41,66,92].

The target construct was Facebook, the contrast construct was MS
Excel, and the attribute categories were Enjoyable and Unenjoyable,
representing positive and negative valences toward these systems.
These categories were selected because it is likely that in hedonic IS
contexts associations between the stimuli and attitudes include enjoy-
ment reflections [82] and the enjoyment context is frequently used in
the IAT [60]. Words representing the target and contrast constructs
were based on the most common features of each software system:
Facebook (friend, message, video, photo, chat, profile) and MS Excel (cell,
formula, row, sheet, total, column). Words reflecting the Enjoyable at-
tribute category were adapted from the enjoyment scale by Davis [17]
(pleasurable, fun, exciting, interesting, entertaining, amusing). For the Un-
enjoyable category, the most appropriate antonyms were selected from
the Merriam-Webster Dictionary (joyless, dull, boring, mundane,

Fig. 2. The Model of Dual Attitudes.

3 It is still possible that some people may find the use of MS Excel to be
somewhat enjoyable and consider its capabilities fun-facilitating. This, how-
ever, does not seem to be an issue. First, it is likely that only a minority of Excel
users find the process of using this tool to be highly enjoyable. Second, on
average, the enjoyment-evoking potential of Excel is expected to be much lower
than that of Facebook.
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ordinary, routine). Instructions were adapted from the FreeIAT package
and Project Implicit (http://www.projectimplicit.net). Appendix B
presents the IAT and instructions used in this study. The IAT construct
was measured with two reflective indicators: 1) D statistic based on the
first half of the stimuli and 2) D statistic based on the second half of the
stimuli, which are reported by the FreeIAT software package. The test
subjects should be familiar with both attitude objects (i.e., the target
construct – Facebook and the contrast construct – MS Excel). However,
the IAT score is not affected by their degree of familiarity with the
attitude objects; instead, the score reflects the difference in perfor-
mance between congruent and incongruent pairs because the score is
calculated based on the differences in performance in Block 5 (Face-
book + Unenjoyable) and Block 3 (Facebook + Enjoyable), whereas
the other blocks are used only for practice or contrast purposes, and
users’ scores on the contrast construct (MS Excel) are therefore irrele-
vant.

Explicit attitude toward Facebook and Excel was measured by fol-
lowing Perugini [58], which is a common approach in the IAT design
[51]. Six bipolar 7-point Likert-type scales were employed (joyless-
pleasurable; dull-fun; boring-exciting; mundane-interesting; ordinary-en-
tertaining; routine-amusing) for each IT artifact. Note that the same
words were used to program the IAT to ensure the comparability of the
implicit and explicit measures. The final measure reflecting explicit
attitude toward Facebook was calculated by subtracting the Excel score
from the Facebook score. Thus, this score was comparable to the IAT
score, which was also (implicitly) obtained by contrasting Facebook
with Excel and using Excel as the contrast category.

Behavioral intentions were measured by three items [76]: 1) I in-
tend to use Facebook in the next 3 months; 2) I predict I would use
Facebook in the next 3 months; and 3) I plan to use Facebook in the
next 3 months. IS habit was measured with three items [49]: 1) Using
Facebook has become automatic to me; 2) Using Facebook is natural to
me; and 3) When I want to interact with friends and relatives, using
Facebook is an obvious choice for me. The use construct was measured
with three formative items pertaining to the subjects’ general Facebook
use behavior: 1) the number of times per day they access (e.g., check,
post, view, etc.) Facebook (Daily Frequency); 2) the number of days per
week they use Facebook (Weekly Extensiveness); and 3) usage com-
prehensiveness (Usage Comprehensiveness), which was calculated as
the count of Facebook features and functions employed (meeting new
people; staying in touch with close friends and relatives; staying in
touch with people met on Facebook; posting messages; posting photos;
reading messages sent by others; browsing the pages of people in the
person’s network; sending virtual gifts; playing online videogames;
posting videos; and watching videos).

People sometimes under- or over-report behaviors that are con-
sidered negative or desirable, respectively, resulting in social desir-
ability bias [81]. To account for it, a 13-item Marlowe-Crowne scale
[59] was administered. A number of demographic and descriptive
variables were also included for descriptive and control purposes.

To avoid a possible confounding effect of the order of tasks within
the IAT, four versions of the test were developed in which the con-
structs and the attributes were assigned to the left and right keys in
different sequences. In addition, approximately 50% of the participants
completed the survey followed by the IAT, and the rest completed the
IAT followed by the survey. Two versions of the survey instrument were
created, one in which Facebook questions preceded Excel questions,
and another with the opposite order. Overall, the experimental proce-
dure was done in 16 different variations (i.e., 4 IAT versions x 2 survey/
IAT vs. IAT/survey sequences x 2 survey versions – Facebook-Excel
question sequence vs. Excel-Facebook question sequence). Participants
were assigned to an experimental group randomly. Therefore, order-
effect was minimized.

4.4. Procedure and sample

A sample of 251 students in a marketing class at a North American
university was asked to participate in this study in exchange for course
bonus points. Students were selected because they are presumably fa-
miliar with and use both IT artifacts. Moreover, many of them are likely
to use Facebook intensively and routinely [79], which can be a basis for
forming implicit attitude. The study involved two components: the IAT
for capturing implicit attitude and an online survey for measuring ex-
plicit attitude, intentions, IS habit, and uses of which users are aware.
The IAT was administered in a lab, preceded by a technical introduction
and a demonstration by one of the authors. The online survey was taken
before or after the IAT, depending on the sequence to which partici-
pants were assigned.

Out of these invitees, 181 agreed to participate and met the
screening criteria. After removing incomplete and unreliable IAT and
survey responses, 168 records were retained (net response rate of 67%).
Fifty-five percent of the respondents were female, and the average age
in the sample was 23 (from 18 to 53) years. On average, they employed
Facebook for 4.4 years and accessed it six times per day, four days per
week. They had on average 362 (from 3 to 2400) contacts in their
Facebook account. The respondents also had 6.2 years of MS Excel
experience and used it 2.4 days per week, on average.

5. Results

5.1. Preliminary assessment

First, a Multivariate Analysis of Variance (MANOVA) test was ap-
plied to all constructs of the model with the order of tasks as a fixed
factor. It indicated that the order had no significant effect on construct
values (Wilks’ Lambda = 0.474, p= 0.35). Second, the potential effect
of social desirability bias was examined. No statistically significant
correlations were observed between social desirability scores and the
model’s constructs, which indicated that social desirability bias did not
confound the findings. Because the outcome variable and implicit at-
titude were measured separately and by using different means, the risk
of common method bias was mitigated. Third, the self-reported con-
struct mean of explicit attitude toward Facebook was compared with
that toward MS Excel. The results of a t-test revealed that the level of
explicit attitude toward Facebook was much higher than that toward
MS Excel (mean difference = 1.22, t = 8.741, p<0.001). Because the
attitude measures capture positive hedonic sentiment toward the IT
artifact, the observed difference confirms that MS Excel produces a
much lower hedonic sentiment compared with Facebook, and thus
serves as a good contrast category in the IAT.

Fourth, the compatibility in direction and strength of explicit and
implicit attitudes was examined for descriptive purposes. The correla-
tion between these constructs was positive and medium (r = 0.32,
p<0.001). This demonstrated that explicit and implicit attitudes were
mostly consistent in direction; yet, they had no close-to-perfect overlap
in strength, which further illuminates the need to examine their sepa-
rate effects. Fifth, descriptive statistics and reliability scores were cal-
culated for the model’s constructs (see Table 2). All Cronbach’s Alpha,
Composite Reliability (CR), and Average Variance Extracted (AVE)
scores for the reflective constructs exceeded 0.7, the item-to-total cor-
relations exceeded 0.5, and all loadings were above 0.7 (significant at
p<0.01). Moreover, discriminant and convergent validities were es-
tablished with the correlation matrix and the matrix of loadings and
cross-loadings. Table 3 shows that the square roots of AVE scores for
each construct (on the diagonal) are larger than the corresponding
correlations; and Table 4 reveals that all reflective construct loadings
are greater than their cross-loadings. Thus, it was concluded that the
scales were reliable and valid.

Note that a correlation of 0.26 between implicit attitude and be-
havioral intentions was observed. However, this does not imply a causal
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relationship between these constructs. As theoretically expected, im-
plicit attitude is correlated with explicit attitude, which, in turn, is
correlated with behavioral intentions. Thus, it is reasonable to observe
some degree of correlation between implicit attitude and behavioral
intentions, though we do not hypothesize a direct effect.

Last, the formative construct (Use) was assessed using common

guidelines [11]. Potential multicollinearity was examined with Var-
iance Inflated Factor (VIF) scores. The VIF scores (1.2–1.4) were below
the threshold of 3.33, indicating no significant overlap among the for-
mative indicators. The loadings of the indicators were all in the same
direction and significant at p<0.01. Thus, the risk of nonsignificant
weights and the co-occurrence of negative and positive indicator
weights were ruled out. Ultimately, there is sufficient evidence to
conclude that the formative composite is valid.

5.2. Model estimation

The proposed model was estimated with SmartPLS version 2.0.M3,
using bootstrapping for generating t-statistic for path coefficients. The
model was estimated in several steps in order to examine and compare
the effects of implicit and explicit processes in isolation and together.
The analysis commenced with the estimation of two competing base
models – one that focuses on the effects of implicit attitude only (H1
and H2), and the other that focuses on the effects of explicit attitude
only (H3 and H4). Based on the model of dual attitudes, Base Model 1
(Direct Effects of Implicit Attitude) is assumed to be the actual starting
point, because implicit attitude is invoked faster than explicit attitude
and is the default activation when exposed to a cue related to the at-
titude object. Nevertheless, there is merit in estimating Base Model 2
(Direct Effects of Explicit Attitude) as an alternative, because prior IS
research has primarily portrayed this aspect of system use, and it is
interesting to also consider how implicit processes can supplement this
view.

These tests were followed by estimating two additional models.
First, the “Moderated Intentions Effect” model extended Base Model 2
by including the IS habit construct and its moderating effect, i.e., this
model focused on the relationships proposed in H2, H3, H4, and H5.
The value of this model is in seeing how IS habit becomes dominant in
routine and high-familiarity system use contexts, such as the one we
examine. Note that IS habit was connected to system use because this is
needed for modeling the moderation effect, and it is consistent with
recent conceptualizations of the role of habit in IS use processes [8].
Second, in the last model (“Dual Attitudes Model”), both implicit and
explicit processes were included, i.e., all of the hypothesized relation-
ships. Table 5 presents the path coefficients, the explained variances,
and the f2 statistics (effect sizes). All path coefficients were significant
at p<0.001 and hence support all of the suggested hypotheses (see
Fig. 3).

Several post-hoc analyses were performed with the intent to better
understand the nature and effects of implicit processes in the examined

Table 2
Item and Construct Statistics*.

Item Item mean Item std. dev. Item-total corr. Loading /weight Std. Error Alpha Scale mean CR AVE

Explicit Attitude 1 1.61 1.99 0.85 0.88 0.01 0.94 1.66 0.95 0.75
Explicit Attitude 2 1.60 1.89 0.87 0.90 0.01
Explicit Attitude 3 1.86 1.82 0.90 0.90 0.01
Explicit Attitude 4 1.54 1.79 0.83 0.88 0.01
Explicit Attitude 5 0.99 2.03 0.71 0.79 0.02
Explicit Attitude 6 2.37 1.98 0.76 0.86 0.01
Behavioral Intentions 1 5.22 1.91 0.96 0.95 0.01 0.98 5.26 0.98 0.93
Behavioral Intentions 2 5.33 1.88 0.97 0.98 0.00
Behavioral Intentions 3 5.23 1.90 0.96 0.97 0.01
Implicit Attitude 1 0.46 0.36 0.56 0.92 0.01 0.71 0.44 0.87 0.77
Implicit Attitude 2 0.42 0.31 0.56 0.84 0.02
Habit 1 4.84 1.83 0.75 0.91 0.01 0.85 4.74 0.90 0.76
Habit 2 4.80 1.65 0.74 0.87 0.02
Habit 3 4.57 1.79 0.65 0.83 0.02
Daily Frequency 5.95 6.31 NA 0.15 0.01 NA NA NA NA
Weekly Extensiveness 4.04 1.37 NA 0.74 0.02
Usage Comprehensiveness 3.73 2.06 NA 0.33 0.03

* All item loadings and weights are significant at p<0.01. For the formative construct (Use that includes Daily Frequency, Weekly Extensiveness, and Usage
Comprehensiveness), item weights are presented.

Table 3
Correlation Matrix and Discriminant Validity Assessment*,**,***.

Construct Explicit
Attitude

Behavioral
Intentions

Implicit
Attitude

Habit

Explicit Attitude 0.87
Behavioral

Intentions
0.42 0.96

Implicit Attitude 0.32 0.26 0.88
Habit 0.47 0.57 0.36 0.87
Use 0.40 0.60 0.36 0.64

* Items on the diagonal represent the square root of AVE.
** All correlations are significant at p<0.001.
*** Use is a formative construct, and its AVE was not calculated (see sub-

section “Measures”).

Table 4
Cross-loadings Matrix*.

Explicit
Attitude

Behavioral
Intentions

Implicit
Attitude

Habit Use

Explicit Attitude 1 0.88 0.35 0.28 0.41 0.36
Explicit Attitude 2 0.90 0.31 0.31 0.45 0.40
Explicit Attitude 3 0.90 0.38 0.25 0.40 0.33
Explicit Attitude 4 0.88 0.38 0.28 0.38 0.32
Explicit Attitude 5 0.79 0.34 0.21 0.37 0.33
Explicit Attitude 6 0.86 0.42 0.33 0.43 0.34
Behavioral

Intentions 1
0.40 0.95 0.26 0.53 0.56

Behavioral
Intentions 2

0.40 0.98 0.25 0.56 0.60

Behavioral
Intentions 3

0.42 0.97 0.25 0.57 0.58

Implicit Attitude 1 0.30 0.25 0.92 0.35 0.37
Implicit Attitude 2 0.26 0.20 0.84 0.27 0.24
Habit 1 0.37 0.62 0.35 0.91 0.65
Habit 2 0.39 0.41 0.33 0.87 0.52
Habit 3 0.49 0.44 0.24 0.83 0.49

* Use is a formative construct, and its loadings are not included in this table.
For Use item weights, see Table 2.
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context. First, we tested whether implicit attitude moderates the ex-
plicit attitude→behavioral intentions→use relationship through IS
habit (i.e., the mediated moderation effect) [112,113]. No evidence for
this mediated moderation effect was found. In addition, no support was
found that implicit attitude moderates the explicit attitude→behavioral
intentions→use relationship when IS habit was excluded. Second, we
tested whether IS habit moderates the implicit attitude→use path, but
no support for this effect was observed.

In addition, the total effects of implicit and explicit attitudes on use
were contrasted in order to shed light on their relative salience in this
context. In isolation from explicit processes and IS habit, implicit atti-
tude had a moderate impact on use (β = 0.38, p<0.001). On its own,
explicit attitude had a smaller total effect on use due to mediation
through behavioral intentions (0.42 * 0.61 = 0.26). However, when IS
habit was included as a moderator of the behavioral intentions→use
relationship, the overall effect of explicit attitude on use became very
small (0.42 * (0.62 – 0.52) = 0.04), because IS habit provides a
countervailing force, which is consistent with prior research [49]. At
the same time, the relationship between implicit attitude and use was
not moderated by IS habit. Hence, not only implicit processes had re-
latively stronger effects on system use than explicit ones in the ex-
amined context, they also served as a basis for IS habit formation and
through this mechanism weakened the effect of explicit attitude on
system use. Hence, the role of implicit attitude in system use processes,
at least in contexts similar to the ones we studied, is deemed to be
multi-faceted and very important.

6. Discussion

This study hypothesized and empirically demonstrated that IS use,

at least in familiar and routine use contexts, may be driven not only by
explicit attitude but also by implicit attitude toward the system. For
this, the model of dual attitudes [88] was adapted to the IS use context
and tested with respect to a hedonic and habituated system (i.e., Fa-
cebook). The results support the proposed dual attitudes view and can
be interpreted in two complementary ways.

First, considering Base Model 1 as a starting point, the findings
imply that implicit attitude drives system use directly as well as in-
directly through the promotion of IS habit. This mechanism alone ex-
plains 14.4% of the variance in system use, implying that in many cases
users are also likely to engage in cognitive deliberation and generate
and employ explicit attitude for guiding system use. Adding explicit
processes to the base model has a major effect size and leads to ex-
plaining a major portion of the variance in system use (52.3%).

Second, using the models that were developed in previous IS re-
search as a basis (Base Model 2 and Extended Base Model 2), we lend
support to past findings that explicit attitude influences system use
through intentions, and that the effect of intentions on use is weakened
by IS habit. After accounting for such effects, implicit attitude predicts
system use directly with a small-medium effect size, as well as influ-
ences it indirectly by serving as a basis upon which IS habit is formed.
Moreover, IS habit does not limit the predictive power of implicit at-
titude, and the “attitude-behavior highway” is shown to exist in IS use
contexts.

Amalgamating both perspectives, the findings show that familiar
and routine system use is mutually guided by (1) users’ implicit attitude
and (2) deliberate reasoning and reflections on one’s explicit attitude.
Implicit attitude is important because it not only drives system use
directly (the “attitude-behavior highway”) but also promotes the de-
velopment of IS habit. Hence, models that include implicit attitude have
the potential for increasing the explanatory power of explicit-process-
only models and portraying a more complete picture of the processes
leading to system use.

6.1. Contribution to theory

First, this study demonstrated that by focusing solely on explicit
attitude and perceptions when trying to explain system use, IS re-
searchers portray only part of the picture. As per the findings, IS users
may also have an implicit set of attitudes which can also drive system
use. Including both implicit and explicit attitudes in models explaining
system use can improve the understanding of user behaviors, increase
variance explained in system use, and shed light on the processes
leading to less deliberated, routine IS use behaviors, which seem to be
prevalent in the modern society.

The findings in essence point to an overlooked implicit mechanism
that has the potential to influence system use phenomena. Many pre-
vious IS studies excluded the explicit attitude→behavioral intentions

Table 5
Model Coefficients, Explained Variances, and Effect Sizes † (note: all values are significant at p< 0.001).

Base Model 1 – Direct Effects of
Implicit Attitude

Base Model 2 – Direct Effects of
Explicit Attitude

Extended Base Model 2 – Moderated
Intentions Effect

Dual Attitudes Model

Implicit Attitude → Use 0.38 0.13
Implicit Attitude → Habit 0.36 0.36 0.36
Explicit Attitude → Intentions 0.42 0.42 0.42
Intentions → Use 0.61 0.62 0.62
Habit → Use 0.74 0.71
Habit x Intentions → Use −0.52 −0.54
R2Intentions 17.8% 17.8% 17.8%
R2Habit 12.9% 12.7% 12.8%
R2System Use 14.4% 36.9% 50.9% 52.3%
f2 of Added Constructs Baseline 1 Baseline 2 0.28 Against Base Model 1 = 0.79

Against Extended Base Model 2
= 0.03

† Effect sizes, f2, were calculated using the formula [R2(current model) - R2(previous model)] / R2(current model).

Fig. 3. The structural model – The Model of Dual Attitudes. (All path coeffi-
cients are significant at p<0.001).
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relationship from their models [46]. When considered, this relationship
was often very weak or nonexistent [43,68,74]. While this weak asso-
ciation may be due in part to the habituation of IS use [49], it may be
also explained by the fact that previous research focused on users’ ex-
plicit attitude. The current study showed that implicit attitude can also
influence IS use behavior, over and above the effects of explicit attitude
and habituation as mediated by behavioral intentions. Thus, future
research should account for and expand on the roles of both types of
attitudes.

Second, this study advances the understanding of the role of IS habit
in user-system interactions. Implicit attitude not only directly leads to
system use but also facilitates the development of IS habit (β = 0.36,
p<0.001). Implicit attitude triggers the execution of repetitive beha-
vior in the presence of a cue, which strengthens an associative link
between this cue and an automatic response. This extends the body of
knowledge regarding the antecedents of IS habit in user-system inter-
actions and can serve as a basis for future research on IS habit devel-
opment.

Third, replicating prior findings [49], this study revealed that the
influence of behavioral intentions on use is suppressed by IS habit (β=
-0.54, p<0.001). As a result, the total effect of explicit attitude on use,
fully mediated through behavioral intentions, is very small (0.04) be-
cause IS habit decreases the predictive power of explicit attitude by
acting as a countervailing force. In contrast, IS habit does not moderate
the relationship between implicit attitude and use (β = -0.08, t =
0.887, n.s.). A possible explanation is that implicit attitude is funda-
mentally different from IS habit, operates differently, may have a dif-
ferent valence, has different underlying processes, and exhibits dif-
ferent levels of awareness (as described in Table 1). This is further
demonstrated by the fact that IS habit was only moderately correlated
with implicit attitude (r = 0.36, p<0.001). Hence, it was shown
conceptually and empirically that IS habit and implicit attitude are
distinct concepts that influence IS use through different mechanisms.
They may therfore be studied simulatniously and/or sperately in future
research.

Fourth, this study contributes to the psychology literature by ex-
tending the validity of the IAT and the model of dual attitudes to a new
behavioral context (IS use). As argued by Blanton et al. [9] and by Fazio
and Olson [27], more evidence is needed to confirm the predictive
validity of the IAT within the discipline of psychology and beyond.
Ultimately, this study shows that implicit attitude can play an im-
portant role in explaining IS user behavior, extends the known effects of
implicit attitude, advances IS research to less deliberated behavioral
domains, and points to the need to further incorporate implicit pro-
cesses in IS research.

6.2. Contribution to practice

This study’s findings also point to several practical recommenda-
tions. The prevailing view has been that people make a decision to use a
system based on their explicit attitude that is developed based on their
direct interaction with a system. Therefore, developers focused on
system elements that promote positive explicit perceptions and atti-
tudes toward the system. However, the present study demonstrates that
system use is also directly driven by users’ implicit attitude. Prior re-
search posits that individuals may form strong implicit attitude toward
a system without direct experience [61], e.g., by observing others,
reading testimonials, and discussing the system with colleagues. Thus,
when people approach a new system, they may already possess implicit
attitude toward it, which may be triggered instantaneously and un-
controllably.

System developers and managers, therefore, can try facilitating the
triggering of positive implicit attitude toward the target system. They
can do so not only by changing system features and functionalities but
also by creating a halo around or a general positive opinion regarding
the system. Thus, IS practitioners should monitor the information that

may lead to the formation of implicit attitude; e.g., by running senti-
ment analyses of users’ opinions as expressed in a blog. They may also
seek an active role in promoting positive implicit attitude by commu-
nicating encouraging information and feedback to employees. In addi-
tion, employers can provide cues that trigger implicit attitude toward
important organizational systems, e.g., by putting reminders on
screensavers. The efficacy of such strategies, though, should be ex-
amined in future research.

In organizational settings, managers generally want their employees
to use IS routinely and habitually. As demonstrated in the present study,
implicit attitude leads to the formation of IS habit, and IS habit, in turn,
promotes automatic use by suppressing the impact of behavioral in-
tentions on use. However, a low or negative implicit attitude is unlikely
to produce a desired IS habit, and in this case, system use is mostly
driven by explicit attitude. Thus, IS managers should closely monitor
the level of implicit attitude toward a system of their employees and
ensure that it is always strong and positive.

This study also demonstrated that the IAT may be used to measure
the implicit attitude of employees toward most IS. In some cases, em-
ployees may not want to openly express their negative explicit attitude,
but their implicit one may reveal their true sentiment. The adminis-
tration of the IAT is a very simple procedure which takes only a few
minutes. Thus, the IAT may become a useful tool for managers who
want to obtain an unbiased measure of their employees’ attitude toward
a system.

6.3. Limitations

Despite its contribution, this study had a number of limitations.
First, the research model was tested in a single context (i.e., hedonic
and high-familiarity). This context was chosen because it is prone to
invoke implicit attitude which may be easily measured by means of the
IAT. Whereas the attitude toward the hedonic system, such as
Facebook, is virtually unidimensional, attitude toward other SNS may
consist of several attitudinal components. The use of some systems may
be driven, at least to some extent, not only by hedonic but also by
utilitarian values. In this case, the unidimensional construct of hedonic
attitude may not fully capture users’ attitude toward the system, and
each attitudinal component should be measured with an individual IAT.
Thus, future research should explore multidimensional attitude struc-
tures. Second, the balance between implicit and explicit processes may
be context-dependent. Thus, whereas this study’s model was demon-
strated to be valid in a hedonic context, it may need further adjustments
in other contexts, especially when system use is more planned. Third,
while in this study we theoretically and empirically integrated implicit
attitude with the key explicit predictors of system use, it is important to
examine a broader set of explicit predictors of use and predictors of
implicit attitude, e.g., personal user characteristics, and integrate other
explicit factors with implicit processes. Fourth, the present study did
not find a moderation effect of implicit attitude on explicit processes.
This, however, does not rule out a possibility that this moderation effect
may exist, especially in other IS use contexts. Fifth, consistent with
previous IS research, this study did not separate planned use (driven by
explicit attitude) from unplanned or spontaneous use (driven by im-
plicit attitude; see [76,78,100,105]). Future scholars should therefore
examine the differential roles of these attitudes in planned and un-
planned IS use.

7. Conclusion

This study demonstrated that IS users hold two types of attitudes:
implicit, which can directly and through habituation affect system use,
and explicit, which drives system use through the formation of beha-
vioral intentions. As such, implicit attitude can trigger system use
without having individuals to cognitively develop behavioral inten-
tions, and IS users can engage the “attitude-behavior highway” when
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exposed to cues associated with the IS. Consequently, the model of dual
attitudes enriches the prevailing view regarding system use, which fo-
cuses mostly on deliberate processes, and it portrays a more complete
picture regarding factors affecting system use. In addition, this study
demonstrated the application of the IAT, which may be used to measure
users’ implicit attitude. By relying on this novel concept and measure-
ment technique, IS theory may be extended further to improve our
understanding of the factors, including those of which users are less
aware, driving the use of IS. Ultimately, this study can serve as a
platform for further understanding implicit processes in user-system
interactions.

Appendix A and Appendix B. Supplementary data

Supplementary material related to this article can be found, in the
online version, at doi:https://doi.org/10.1016/j.im.2018.10.009.
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