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1. Introduction

The purpose of this chapter is to discuss how characteristics of a decision support system
(DSS) interact with characteristics of a task to affect DSS use and decision performance. This
discussion is based on the motivational framework developed by Chan (2005) and the
studies conducted by Chan (2009) and Chan et al. (2009). The key constructs in the
motivational framework include task motivation, user perception of DSS, motivation to use
a DSS, DSS use, and decision performance. This framework highlights the significant role of
the motivation factor, an important psychological construct, in explaining DSS use and
decision performance. While DSS use is an event where users place a high value on decision
performance, the Technology Acceptance Model (TAM) and the Unified Theory of
Acceptance and Use of Technology (UTAUT) do not explicitly establish a connection
between system use and decision performance. Thus, Chan (2005) includes decision
performance as a construct in the motivational framework rather than rely on the
assumption that DSS use will necessarily result in positive outcomes (Lucas & Spitler, 1999;
Venkatesh et al., 2003). This is an important facet of the framework because the ultimate
purpose of DSS use is enhanced decision performance.

Chan (2009) tests some of the constructs in the motivational framework. Specifically, the
author examines how task motivation interacts with DSS effectiveness and efficiency to
affect DSS use. As predicted, the findings indicate that individuals using a more effective
DSS to work on a high motivation task increase usage of the DSS, while DSS use does not
differ between individuals using either a more or less effective DSS to complete a low
motivation task. The results also show significant differences for individuals using either a
more or less efficient DSS to complete a low motivation task, but no significant differences
between individuals using either a more or less efficient DSS to perform a high motivation
task only when the extent of DSS use is measured dichotomously (i.e., use versus non-use).
These findings suggest the importance of task motivation and corroborate the findings of
prior research in the context of objective (i.e., computer recorded) rather than subjective
(self-reported) DSS use. A contribution of Chan’s (2009) study is use of a rich measure of
DSS use based on Burton-Jones and Straub’s (2006) definition of DSS use as an activity that
includes a user, a DSS, and a task.

Chan et al. (2009) extends the motivational framework by investigating the alternative paths
among the constructs proposed in the framework. Specifically, the authors test the direct
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2 Decision Support Systems

effects of feedback (a DSS characteristic) and reward (a decision environment factor), and
examine these effects on decision performance. The results indicate that individuals using a
DSS with the feedback characteristic perform better than those using a DSS without the
feedback characteristic. The findings also show that individuals receiving positive feedback,
regardless of the nature (i.e., informational or controlling) of its administration perform
better than the no-feedback group. These results provide some evidence supporting the call
by Johnson et al. (2004) for designers to incorporate positive feedback in their design of DSS.
Positive feedback is posited to lead to favorable user perception of a DSS which in turn leads
to improved decision performance. The findings also suggest that task-contingent reward
undermine decision performance compared to the no reward condition, and performance-
contingent reward enhance decision performance relative to the task-contingent reward
group. The study by Chan et al. (2009) demonstrates the need for designers to be cognizant
of the types of feedback and reward structures that exist in a DSS environment and their
impact on decision performance.

The next section presents Chan’s (2005) motivational framework. Sections 3 and 4 discuss
the studies by Chan (2009) and Chan et al. (2009) respectively. The concluding section
proposes potential research opportunities for enhancing understanding of DSS use and
decision performance.

2. Motivational framework

The motivational framework (Chan, 2005) provides a foundation for facilitating
understanding of DSS use and decision performance. A stream of research is presented
based on a review of the literature on motivation, information processing, systems, and
decision performance. The framework illustrates the factors that affect task motivation, and
the DSS characteristics that influence user perception of a DSS which in turn impacts
motivation to use the DSS. Task motivation and motivation to use the DSS are posited to
influence DSS use. The framework also depicts a link between DSS use and decision
performance. Figure 1 shows the adapted motivational framework developed by Chan
(2005). The constructs in the framework are discussed below.

2.1 DSS characteristics

The characteristics of a DSS include ease of use (Davis, 1989), presentation format (Amer,
1991; Hard & Vanecek, 1991; Umanath et al., 1990), system restrictiveness (Silver, 1990),
decisional guidance (Silver, 1990), feedback (Eining & Dorr, 1991; Gibson, 1994; Stone, 1995),
and interaction support (Butler, 1985; Eining et al., 1997).

2.1.1 Ease of use

DSS use is expected to occur if users perceive a DSS to be easy to use and that using it
enhances their performance and productivity (Igbaria et al., 1997). Less cognitive effort is
needed to use a DSS that is easy to use, operate, or interact with. The extent of ease of use of
a DSS is dependent on features in the DSS that support the dimensions of speed, memory,
effort, and comfort (Thomas, 1996). A DSS is easy to use if it reduces user performance time
(i.e., the DSS is efficient), decreases memory load with the nature of assistance provided
(memory), reduces mental effort with simple operations (effort), and promotes user comfort
(comfort). An objective of developers is to reduce the effort that users need to expend on a
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Fig. 1. A Motivational Framework for Understanding DSS Use and Decision Performance
(Adapted from Chan (2005))

task by incorporating the ease of use characteristic into a DSS so that more effort can be
allocated to other activities to improve decision performance. DSS use may decline if
increased cognitive effort is needed to use a DSS because of lack of ease of use.

2.1.2 Presentation format

Presentation of a problem can be modified based on the assumption that information is
correctly processed when it is presented in a form that evokes appropriate mental
procedures (Roy & Lerch, 1996). The prospect theory (Kahneman & Tversky, 1979) suggests
that presentation (framing) of alternatives can affect the riskiness of decision outcomes. This
theory suggests that the way information is presented may influence a user’s judgment or
decision. In addition, the cognitive fit theory (Vessey, 1991; Vessey & Galletta, 1991)
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4 Decision Support Systems

indicates that the level of complexity in a given task is reduced effectively when the
problem-solving tools or techniques support the methods or processes required for doing
the task. Thus, problem solving with cognitive fit results in effectiveness and efficiency
gains.

2.1.3 System restrictiveness and decisional guidance

Two DSS attributes, system restrictiveness and decisional guidance, have been examined to
show what users can and will do with a DSS (Silver, 1990). System restrictiveness refers to
the degree to which a DSS limits the options available to the users, and decisional guidance
refers to a DSS assisting the users to select and use its features during the decision-making
process. If a decision-making process encompasses the execution of a sequence of
information processing activities to reach a decision, then both the structure and execution
of the process can be restricted by a DSS. The structure of the process can be restricted in
two ways: limit the set of information processing activities by providing only a particular
subset of all possible capabilities, and restrict the order of activities by imposing constraints
on the sequence in which the permitted information processing activities can be carried out.
User involvement is often essential during the execution of information processing activities
after the structure of the process has been determined. The structure in the decision-making
process is also promoted with the use of a restrictive DSS; in this respect, users are not
overwhelmed with choices among many competing DSS. In certain cases, additional
structure may actually enhance DSS use when ease of use is facilitated. However, lesser
system restrictiveness may be preferred to enhance learning and creativity. Users may not
use a DSS that is too restrictive because they may consider DSS use to be discretionary
(Silver, 1988).

2.1.4 Feedback

Several researchers have undertaken exploration of the impact of various types of message
presentation on users’” behavior (Fogg & Nass, 1997; Johnson et al., 2004; Johnson et al., 2006;
Tzeng, 2004). Fogg and Nass (1997) focus on the use of “sincere” praise, “flattery” (i.e.,
insincere praise) and generic feedback, and report that the sincere and flattery forms are
perceived to be more positive. The authors suggest that incorporating positive feedback into
training and tutorial software increases user enjoyment, task persistence, and self-efficacy.
The positive feelings provided by the positive feedback engage the users and lead to greater
success in system use (Fogg & Nass, 1997).

Tzeng (2004) uses a similar type of strategy to alleviate the negative reactions to system use
arising from debilitated use of the system. The feedback from the system is examined in the
context of “apologetic” versus “non-apologetic” presentation. As anticipated, the apologetic
feedback provided by the system creates a favorable experience for the users (Tzeng, 2004).
The results add to the body of research suggesting that system interface designers should be
conscious of the need to create favorable user perception of systems to increase positive user
experience to obtain increased system use and enhanced decision performance.

2.1.5 Interaction support

Interaction support is present when users are allowed a certain level of interactivity with a
DSS. The design of a DSS has a determining effect on the degree of interaction between a
user and a DSS (Silver, 1990). Individuals may perceive control over a DSS when some level
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of interaction support is provided by the DSS. Perceived control over the use of a DSS may
have positive effects on motivation to use the DSS. Indeed, motivation is enhanced by the
provision of information choice (Becker, 1997). Individuals using a DSS that allows user
input (choice) in determining the DSS contents are more motivated than those using a DSS
that does not allow this input (Roth et al., 1987). The effectiveness and acceptance of a DSS
increase when users are provided with some control over the DSS (Roth et al., 1987). In a
study where DSS with different levels of interaction support are designed, expert system
users are reported to be in more frequent agreement with the DSS than the statistical model
and checklist users (Eining et al., 1997). Specifically, individuals using a DSS with increased
interaction support place more reliance on the DSS than those using the DSS with limited
interaction support. Hence, the interaction support provided by the DSS has a positive
impact on DSS use (Brown & Eining, 1996).

2.2 User perception of a DSS

User perception of a DSS (i.e., effectiveness, efficiency, and effort) is one of the two
significant constructs that affects motivation to use a DSS. The relationship between user
perception of a DSS and motivation to use the DSS is expected to be positive. That is,
motivation to use a DSS is expected to increase when the DSS is perceived to be more
effective or efficient, or less effortful to use.

2.2.1 Effectiveness

Prior research (e.g., Amer 1991; Eining & Dorr, 1991; Hard & Vanecek, 1991) has measured
effectiveness in the context of DSS use. However, limited research has examined how the
characteristics of a DSS influence DSS use. Factors, including the importance of a decision,
may cause individuals to place more emphasis on effectiveness (Payne et al., 1993). Users
may also place more weight on effectiveness and exert more effort to attain their goals when
they realize the benefits of improved decisions; consequently, user considerations of
decision performance lead to increased DSS use (Chenoweth et al., 2003). As individuals
increase their focus on decision performance, DSS effectiveness becomes a positive factor
affecting DSS use.

2.2.2 Efficiency

A DSS is efficient if it assists users in their decision-making in a timely manner. Rapid
advances in computing technology, especially processing speed, result in less user tolerance
for any delay in Internet applications (Piramuthu, 2003). Slow speed and time delays
debilitate ease of use and have a negative impact on system use (Lederer et al., 2000;
Lightner et al., 1996; Pitkow & Kehoe, 1996). Previous research has shown that system
response time has an impact on the extent of system use. For example, download speed has
been identified as one of the technology attributes that significantly influences intention to
shop and actual purchase behavior in online consumer behavior research (Limayem et al.,
2000). Download speed is also one of the key factors underlying user perception about the
quality of a system (Saeed et al., 2003). Users may become anxious and less satisfied with a
website or DSS when they experience delay in their processing requests (Tarafdar & Zhang,
2005). A delay that exceeds 10 seconds can cause users to lose concentration on the contents
of a website (Nielsen, 2000). Novak et al. (2000) develop a speed of interaction scale and find
that higher interaction speed has a positive impact on users’ experience in system use.
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6 Decision Support Systems

2.2.3 Effort

Individuals experience a certain degree of effort in doing a task (Eisenberger & Cameron,
1996) and they tend to minimize effort when they engage in the task (Todd & Benbasat,
1992). The extent of effort-sensitive cognitive processes required by a specific activity must
be taken into consideration when establishing a relationship between increases in effort and
changes in performance. The decision strategies that individuals employ to process
information vary in terms of the amount of effort involved in using these strategies. For
example, the additive compensatory strategy is considered to be an effortful decision
strategy (Payne et al., 1993) because individuals are required to examine all the attributes for
two alternatives at a given time. In contrast, the elimination-by-aspects strategy is viewed to
be a less effortful decision strategy (Payne et al., 1993) because the size of the alternative set
is reduced each time an attribute is selected. The reduced alternative set decreases the
amount of information processing.

Previous research demonstrates that DSS use increases when a DSS decreases the effort
required for implementing an effortful strategy (Todd & Benbasat, 1992), and when use of
the DSS leads to increased decision quality or accuracy (Todd & Benbasat, 1996). Todd and
Benbasat (1994) extend and complement previous studies on the role of effort and accuracy
in choice tasks by examining the role of DSS in reducing cognitive effort and, therefore,
influencing strategy selection. They stress the importance of understanding the role of
cognitive effort because it provides valuable insight into how a DSS influences the selection
of problem-solving strategies by changing the effort relationships among the component
processes that make up these strategies. Specific features can be incorporated into a DSS to
change the relative effort required to implement different choice strategies; this can in turn
affect strategy selection by a decision maker. Therefore, choice processes can be engineered
to influence users to adopt strategies that maximize their value or utility (Todd & Benbasat,
1994).

2.3 Task motivation

Task (intrinsic) motivation is an important psychological construct in the motivational
framework. Task motivation arises from one’s propensity to engage in activities of interest
and the resultant promotion in learning and development and expansion of the individual’s
capacities (Ryan & Deci, 2000). Task motivation entails “positively valued experiences that
individuals derive directly from a task” and conditions specific to the task that produce
motivation and satisfaction (Thomas & Velthouse, 1990, p. 668). People are motivated to
perform a task when they engage in an activity simply for the satisfaction inherent in the
behavior. This satisfaction can arise from positive feelings of being effective (White, 1959) or
being the origin of behavior (deCharms, 1968). Task motivation is critical for high quality
performance (Utman, 1997). The literature on the impact of task characteristics on work
performance (e.g., Aldag & Brief, 1979; Hackman & Oldham, 1980; Lawler, 1973; Thomas &
Velthouse, 1990) indicates a need for identifying factors that affect task motivation.

Task motivation (Amabile, 1983, 1988) is influenced by the following five factors: user
perception of a task, users’ motivational orientation, decision environment, task
characteristics, and task/user characteristics (ability, knowledge, and experience).

2.3.1 Perception of task
The four components of the Perception of Task Value scale (Eccles et al., 1983) are interest,
importance, utility, and cost. The motivation theory suggests that task motivation is high
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Motivational Framework: Insights into Decision Support System Use and Decision Performance 7

when a task is perceived to be high in interest, importance or utility, or the cost of engaging
in the task is low, and vice versa.

Individuals experience interest when their needs and desires are integrated with the
activity. From this perspective, interest is the driving mechanism for all actions, including
cognitive activity (Piaget, 1981). A person is said to be experientially interested when a
certain quality of attention and sense of delight is present. Interest leads to the performance
of intrinsically motivated behaviors (Deci, 1998). In this respect, interest and intrinsic
motivation are considered to be synonymous (Tobias, 1994). Consistent with the definition
offered by Sansone and Smith (2000), this chapter defines task (intrinsic) motivation as a
person’s experience of interest in an activity.

The importance component pertains to the importance of performing well in an activity
(Eccles et al., 1983). Importance is also related to the relevance of engaging in an activity to
either confirm or disconfirm salient features of a person’s actual or ideal self-schema
(Wigfield & Eccles, 1992). A task is deemed to be high in importance if it allows individuals
to confirm salient attributes of their self-schemata (e.g., competence in the domains of sports
or arts) (Wigfield & Eccles, 1992). When users perceive a task to be personally important,
they become motivated by the task, leading to increased task motivation.

The utility component refers to the importance of a task for the pursuance of a variety of
long-term or short-term goals without any regard for a person’s interest in the task
(Wigfield & Eccles, 1992). The utility factor relates to a person’s extrinsic reasons for
engaging in an activity; that is, a person may engage in a task not for its own sake but to
obtain desired goals (Wigfield & Eccles, 1992). Utility can also be viewed as perceived
usefulness of the task for goal attainment (e.g., individuals’ belief about how the task can
assist them to attain specific goals such as career prospects or outperforming others)
(Pintrich & Schrauben, 1992).

The cost of engaging in a task is affected by the (1) amount of effort necessary for
succeeding, (2) opportunity cost of engaging in the activity, and (2) anticipated emotional
states such as performance anxiety, fear of failure, or fear of the negative consequences of
success (Wigfield & Eccles, 1992). A negative relationship is proposed to exist between the
value of a task and the cost/benefit ratio in terms of the amount of effort required for doing
well in the task (Eccles et al., 1983). The opportunity cost of a task refers to the time lost for
engaging in other valued alternatives (Eccles et al., 1983). Further, a person may experience
anxiety, fear of failure, or fear of the negative consequences of success in the course of a task
engagement (Eccles, 1987).

2.3.2 Motivational orientation

Individuals may be intrinsically motivated (i.e., perform a task for the sake of interest),
extrinsically motivated (i.e., complete a task for the sake of extrinsic incentives) or have no
motivation for doing a task (Amabile, 1988). Individuals have a desire to perform well either
for internal (e.g., interest or enjoyment) or external (e.g., to impress others or to attain goals)
reasons. A person’s baseline attitude toward an activity can be considered as a trait
(Amabile, 1983). Researchers (deCharms, 1968; Deci & Ryan, 1985; Harter, 1981) have treated
the intrinsic-extrinsic motivational orientation as a stable individual difference variable. This
means that an individual can walk into a situation with a specific motivational orientation.
The type of motivational orientation (i.e., intrinsic, extrinsic, or both) determines a person’s
initial task motivation. Motivational orientation has an impact on the final and type of
motivation in a specific task. The Work Preference Inventory (WPI) has been developed to
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8 Decision Support Systems

assess the intrinsic and extrinsic motivation of individuals (Amabile et al., 1994). This scale
directly assesses the intrinsic and extrinsic motivation of individuals, assumes the
coexistence of intrinsic and extrinsic motivation, and incorporates a wide range of
cognitions and emotions proposed to be part of intrinsic and extrinsic motivation. Chan’s
(2005) motivational framework suggests examination of the impact of motivational
orientation (a trait variable) on task motivation (a state variable).

2.3.3 Decision environment

The decision-making process is frequently influenced by factors in the environment. These
factors have an impact on the behaviors of decision makers. Factors in the decision
environment (i.e., reward, justification, accountability, and time constraint) have an effect on
task motivation. Task motivation is expected to be high when individuals are (a) provided
with rewards that do not undermine their interest in a task (b) required to justify their
performance in the task, (c) held accountable for the outcome of their decision performance,
or (d) required to complete the task in a specific time frame. Task motivation is predicted to
be low when the above decision environmental factors are absent.

(a) Rewards

Factors affecting motivation, and thus effort and performance, are difficult to consider
without also considering the reward structures that are in place for effort and performance.
While rewards are primarily viewed as necessary to provide extrinsic motivation, a meta-
analysis of 128 well-controlled experiments examining the relationship between rewards
and intrinsic motivation reveals significant and consistent negative impact of rewards on
intrinsic motivation for interesting activities (Deci et al., 1999). This effect may be due to
reward-oriented individuals being more directed toward goal-relevant stimuli, and the
rewards actually divert such individuals’” attention away from the task and environmental
stimuli that might promote more creative performance (Amabile, 1983). Indeed, rewarded
individuals “work harder and produce more activity, but the activity is of a lower quality,
contains more errors, and is more stereotyped and less creative than the work of comparable
non-rewarded subjects working on the same problems” (Condry, 1977, p. 471-472). On the
other hand, there are many positive effects on performance derived generally from the
introduction of rewards. Rewards can be used to motivate individuals to spend more time
on a task (Awasthi & Pratt, 1990) and influence their focus on the task (Klein et al., 1997).

(b) Justification

The impact of justification and accountability on the decision makers” behaviors has been
studied extensively in the judgment and decision making literature (e.g., Cuccia et al., 1995;
Hackenbrack & Nelson, 1996; Johnson & Kaplan, 1991; Lord, 1992). Existing studies have
used justification and accountability interchangeably. One explanation for the lack of
distinction between these two constructs is the expectation of similar effects of justification
and accountability on behaviors. Justification is defined as the need to justify one’s decisions
(Arnold, 1997); this definition is very similar to the definition of accountability offered by
Kennedy (1993). Thus, the distinction between justification and accountability is unclear
(Johnson & Kaplan, 1991).

Decision makers are constantly faced with the need to justify their decisions or to account to
their sources for their decisions. Justification refers to the process that individuals
experience to provide support or reasons for their behavior. Since individuals only need to
provide justification for their behavior, they are not held responsible for the outcome as long
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Motivational Framework: Insights into Decision Support System Use and Decision Performance 9

as they are able to provide reasonable justification for their behavior. In contrast, when
individuals are held accountable for their behavior, they are responsible for the outcome;
that is, they will either be rewarded for a positive outcome or punished for a negative
outcome. In this respect, two definitions of justification offered in the literature can promote
understanding of the distinction between justification and accountability; that is,
justification is “the act of providing evidence to support one’s judgments or decisions”
(Peecher, 1996, p. 126), or “the actual physical and/or mental process of explaining a
judgment” (Johnson & Kaplan, 1991, p. 98).

(c) Accountability

Accountability is a “pre-existing expectation that an individual may be called on to justify
his/her judgments to a significant other” (Johnson & Kaplan, 1991, p. 98). This implies that
an important element of accountability is a person’s responsibility for an outcome. In most
business contexts, individuals are frequently expected to account for their decisions both to
themselves and to others (Arnold, 1997). Some research evidence suggests that
accountability can have an effect on decisions (Arnold, 1997). For example, MBA students
show significant recency effect (i.e., they place more weight on evidence received later in a
sequence) while this behavior is not observed with the auditor participants; however, the
recency effect is absent when accountability is imposed on the MBA students (Kennedy, 1993).
(d) Time constraint

Time has frequently been used as a surrogate measure for cognitive effort or decision
performance (Brown & Eining, 1996). For example, individuals in the highest time constraint
condition exhibit more consistent performance than other groups when information load
and presentation format in the context of a simple audit task are examined (Davis, 1994).
The more consistent results obtained in this study can be attributed to the use of relatively
simple strategies by the participants to reduce the effects of time constraint in the decision
environment (Brown & Eining, 1996). Time constraint has also been reported to exert a
negative impact on a judgment task relative to a choice task (Smith et al., 1997). Research can
promote understanding of the effect of time constraint on task motivation.

2.3.4 Task characteristics

Task motivation is affected by characteristics of a task such as complexity, difficulty,
structure, ambiguity, and novelty. Task motivation is expected to be high when a task is less
complex, difficult, or ambiguous or has more structure or novelty, and vice versa.

(a) Complexity

Task complexity can occur at the stages of input, processing, or output and may relate to
either the amount or clarity of information (Bonner, 1994). At the input stage, the amount of
information can vary in terms of the number of alternatives, the number of attributes on
which each alternative is compared, and attribute redundancy. Clarity of input may be
reduced by relevant cues that are not specified or measured well, inconsistency between
presented and stored cues, and presentation format. Processing can be complex when the
amount of input increases, the number of procedures increases, procedures are not well
specified, and the procedures are dependent on one another. Internally inconsistent cues or
low or negative cue validities in nonlinear functions may reduce clarity and increase
processing complexity. Complexity may also increase with the number of goals or solutions
per alternative (i.e., the amount of output), and indefinite or unspecified goals (i.e., lack of
clarity in output) created by the environment or by a person’s lack of familiarity with the
goals (Bonner, 1994).
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(b) Difficulty

Difficulty can be defined as the amount of attentional capacity or mental processing
required for doing a task (Kahneman, 1973). Task difficulty increases with increased
similarity of the alternatives and this hampers a person’s ability in discriminating the
alternatives from one another (Stone & Kadous, 1997). A task is high in difficulty when a
person perceives a tremendous amount of cognitive effort in information processing. The
level of difficulty of a specific task has an effect on task motivation. Individuals are unlikely
to be motivated by a task when they perceive the task to be difficult and vice versa. It is
important to distinguish task complexity from task difficulty because these two constructs
are not synonymous. That is, a complex task may involve an increased number of steps but
it may not require increased cognitive effort to process the information (i.e., the task can be
low in difficulty).

(c) Structure

Structure refers to the specification level of what is to be accomplished in a given task
(Simon, 1973). A task can be classified on a continuum that indicates the degree of structure.
A highly structured task requires a person to follow a predefined procedure for completing
an activity. A task is highly unstructured when a predefined procedure for performing an
activity is absent.

(d) Ambiguity

DSS use is reported to be influenced by task ambiguity (Brown & Jones, 1998). Although no
significant difference in decision performance is found for both the DSS and non-DSS
groups in relatively unambiguous decision situations, the DSS group outperforms the no-
DSS group in relatively ambiguous decision contexts (Brown & Eining, 1996). Research is
needed to provide insight into the impact of task ambiguity on task motivation and the
resultant effect on motivation to use a DSS and DSS use.

(e) Novelty

Most conceptual definitions of creativity include the novelty characteristic (Hennessey &
Amabile, 1988). Creativity is enhanced when novelty is present in a task. Individuals are
most creative when they are motivated by a task and task motivation is further increased
when the task entails a certain degree of novelty. Future work can facilitate understanding
of the long- or short-term effects of the novelty characteristic on task motivation.

2.3.5 Task/User characteristics

Task/user characteristics refer to the users’ ability, knowledge, and experience in a given
task. These characteristics are discussed in the context of Libby’s model. Ability relates to
the users’ capacity to engage in information processing activities that lead to problem
solving; knowledge pertains to the information stored in memory; and experiences refer
broadly to the task-related encounters that provide users with an opportunity to learn
(Libby, 1992). Chan’s (2005) motivational framework suggests that the users’ ability,
knowledge, and experience in a task have a positive effect on task motivation. That is, users
with high ability are expected to be high in task motivation because their increased capacity
in information processing results in effective and efficient problem solving. Users with low
ability are predicted to be low in task motivation because of their limited capacity in
information processing which in turn impairs their ability to solve problems. Users who are
knowledgeable may possess essential information in memory that allows them to do a task
effectively and efficiently; consequently, their task motivation is expected to be high. Less
knowledgeable users may be low in task motivation because they do not have the necessary
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Motivational Framework: Insights into Decision Support System Use and Decision Performance 11

information stored in memory that permits them to carry out the task effectively and
efficiently. Experienced users with task-related encounters are stimulated by the
opportunities to learn and this increases their task motivation. Since less experienced users
tend to have fewer task-related encounters and fewer opportunities to learn, their task
motivation may be low.

2.4 Motivation to use a DSS

Researchers have conducted studies to enhance understanding of why and when users may
become motivated to use a DSS. Use of an expert system is found to enhance the
engagement of users and increase DSS use (Eining et al., 1997). In contrast, passive DSS use
leads to deficient user behavior (Glover et al., 1997). This effect can be attributed to lack of
motivation to use a DSS. The Perceptions of Task Value scale (Eccles et al., 1983) can be
modified to obtain the Perception of DSS scale to measure a user’s motivation to use a DSS.
The four components in the scale include interest, importance, utility, and cost. Although
these components can be differentiated, it is not easy to distinguish their relations (Jacobs &
Eccles, 2000). Motivation to use a DSS is predicted to be high when the DSS is perceived to
be high in interest, importance or utility, or the opportunity cost of using the DSS is low,
and vice versa.

2.5 DSS use

A review of 22 articles published in MIS Quarterly, Decision Sciences, Management Science,
Journal of Management Information Systems, Information Systems Research, and
Information and Management indicates that self-reported system use is measured in 11 of
the 22 studies (Legris et al., 2003). The method frequently comprised two or three questions
pertaining to the frequency of use and the amount of time spent using the system. Ten
studies do not measure use; that is, use is either mandatory or ignored. Many studies using
TAM do not measure system use directly. Instead, these studies measure the variance in
self-reported use (Legris et al., 2003). It is important to recognize that self-reported use is not
a precise measure of system use (Davis, 1993; Legris et al., 2003; Subramanian, 1994). Use of
omnibus measures such as perceived use/nonuse, duration of use or extent of use to
measure the content of an activity may not be effective if a respondent is unclear about the
specific part of the usage activity actually being measured. Thus, these perception measures
may not be appropriate for measuring system use when the content of the activity is absent.
In contrast, rich measures incorporate the nature of the usage activity that involves the three

elements of system use -- a user, a system, and use of the system to do a task (Burton-Jones
& Straub, 2006).

2.6 Decision performance

In general, a DSS is used to make better decisions or to make a decision with less effort. DSS
use increases when the DSS decreases the effort required for implementing an effortful
strategy (Todd & Benbasat, 1992), and when use of the DSS leads to increased decision
quality or accuracy (Todd & Benbasat, 1996). Individual-level decision performance
measures include objective outcomes, better understanding of the decision problem, or user
perception of the system’s usefulness (Lilien et al., 2004). Previous research on decision
support has also used decision performance as a means of comparing systems (e.g., Lilien et
al., 2004; Todd & Benbasat, 1994) and comparing other facets of decision support, such as
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data representations (e.g., Vessey, 1991). When a DSS extends the capabilities of users, it
enables them to overcome limited resources and assists them in making better decisions
(Todd & Benbasat, 1999). Empirical research indicates that improved decision performance
results if a DSS is a good fit for a task and supports the user through reduced effort (Todd &
Benbasat, 1999).

Additionally, a meta-analysis conducted by Fried and Ferris (1987) supports the relationship
between task motivation and decision performance. Task motivation has been reported to be
a strong predictor of performance (Kuvaas, 2006). The impact of task motivation on
performance has been supported in the context of sports (e.g., Callahan et al., 2003; Catley &
Duda, 1997) and education (Lin et al., 2001; Vansteenkiste et al., 2004, Wang & Guthrie,
2004). Research on the job characteristics model (Hackman & Oldham 1976) also reports that
variables with job motivating features have a positive impact on performance (Fried &
Ferris, 1987).

Chan’s (2005) motivational framework provides a stream of research for investigating the
impact of various variables on DSS use and decision performance. It is important to
recognize the existence of alternative relationships among the constructs in the framework.
For example, Chan (2009) proposes and tests a model that examines how task motivation
interacts with DSS effectiveness and efficiency to affect DSS use. Chan et al. (2009) also
present a model that examines how feedback and rewards influence decision performance.
The next section discusses a study by Chan (2009) that tests some of the constructs in the
motivational framework.

3. The effects of task motivation, and DSS effectiveness and efficiency on
DSS use

Task motivation and DSS effectiveness and efficiency are constructs in the motivational
framework for understanding DSS use and decision performance. Task motivation is an
important variable that influences DSS use (e.g., Davis et al., 1992; Hackbarth et al., 2003;
Venkatesh, 2000; Venkatesh & Speier, 1999). Since TAM does not model task (intrinsic)
motivation explicitly, Venkatesh (1999, 2000) attempts to fill this gap by conceptualizing
intrinsic motivation as computer playfulness. To augment these efforts, Chan (2009)
proposes a research framework that links DSS effectiveness and efficiency with task
motivation. In this framework, the effects of DSS effectiveness and efficiency are moderated
by task motivation while task motivation has a direct effect on DSS use. In particular, the
author examines whether task motivation affects use of a DSS to do a task and whether task
motivation interacts with DSS effectiveness and efficiency to affect DSS use.

Chan (2009) conducts an experiment where the participants use a DSS to do one of two
choice tasks that induces different levels of task motivation. The total number of iterations of
the participants” use of the DSS and the total time taken on each choice task are captured
and used as dependent variables. The results show that participants in the high task
motivation condition use the DSS more (i.e., they have more iterations and spend more time
on the task) than those in the low task motivation condition. Individuals performing a high
motivation task also use a DSS more when it is more effective while DSS effectiveness does
not affect the level of usage for individuals doing a low motivation task. In addition, the
findings indicate that DSS efficiency has a significant impact on DSS use for individuals
working on a high or low motivation task when DSS use is measured as the extent of use
(i.e, the number of iterations or total time spent on a task). However, DSS efficiency does not
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have a significant impact on DSS use in the high task motivation condition when the DSS
use construct is dichotomized as use or non-use rather than the extent of use. This result is
consistent with the author’s expectation that individuals performing a high motivation task
are less concerned with the efficiency of a DSS.

In summary, DSS use increases (decreases) for individuals using a more (less) effective DSS
to work on a high motivation task. As expected, DSS effectiveness is not a concern when
individuals perform a low motivation task. The findings suggest that the strong negative
impact of lack of task motivation undermines DSS use, regardless of the level of its
effectiveness. The efficiency of a DSS is found to interact with task motivation to affect DSS
use. That is, individuals completing a high motivation task exhibit higher tolerance for a
DSS that is low in efficiency. In contrast, lack of task motivation exacerbates the users” low
tolerance for a DSS that is low in efficiency.

An interesting design of the DSS in Chan'’s (2009) study is the built-in feature of an effortful
but accurate decision strategy -- additive difference (AD). AD processing compares two
alternatives simultaneously by comparing each attribute, finding the difference, and summing
the differences. It requires some method for weighting each attribute, some transformation to
put all the attributes into compensatory units, and a way to sum the weighted values of the
attributes. After a series of alternative comparisons, the alternative with the greatest sum is
chosen. AD processing is compensatory in that values on one attribute necessarily offset the
values on another attribute. It makes more complete use of the available information and is
normatively more accurate than non-compensatory strategies such as elimination-by-aspects
(Tversky, 1972). Use of the more accurate and more effortful AD strategy relative to other less
accurate and less effortful strategies (e.g., elimination by aspects) may be encouraged if users
are provided with a DSS that reduces the cognitive effort for using the AD strategy to
complete a task. The effort required for completing a task is minimal when the DSS provides
high support for the AD strategy (Todd & Benbasat, 2000). In the study by Chan (2009),
individuals use a DSS to select two alternatives for comparison and the DSS provides the
results of how the selected alternatives differed on the attributes. Thus, the DSS in the study
provides enhanced automation that reduces the effort that a user may otherwise have to
expend to process information manually.

The next section describes a study by Chan et al. (2009) that examines the effects of feedback
and reward on decision performance.

4. The effects of feedback and reward on decision performance

Chan et al. (2009) extend the findings of Ryan et al. (1983) on the use of informational versus
controlling feedback and rewards in the context of a DSS and the interface design. While
Ryan et al. examine the effects of verbal feedback on intrinsic motivation, Chan et al. focus
on the impact of text-based feedback from a DSS on decision performance. The authors also
explore the effect of task-contingent versus performance-contingent rewards on decision
performance. The results reveal a differential effect from that of Ryan et al. (1983) when
feedback is provided through a DSS and the focus is on decision performance rather than
the precursor condition of intrinsic motivation.

4.1 Informational feedback versus controlling feedback
Chan et al. (2009) use cognitive evaluation theory to examine feedback as a DSS
characteristic. Cognitive evaluation theory suggests that events can be categorized as either
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informational or controlling. Informational feedback occurs when individuals receive
information about their competency at a task in a self-determined performance context.
When controlling feedback is administered, individuals experience pressure toward the
achievement of specific outcomes such as attaining a specified level of performance (Ryan et
al., 1983). Informational feedback facilitates an autonomy-supportive context that promotes
autonomy, making individuals more inwardly focused and thus increasing task (intrinsic)
motivation (Deci & Ryan, 1987). Controlling feedback debilitates autonomy, creativity
(Amabile, 1983) and cognitive flexibility (McGraw & McCullers, 1979), leading individuals
to perform in a specific manner in which they believe they “should” (Deci & Ryan, 1987).
While individuals are more intrinsically motivated when they expect an informational
rather than a controlling evaluation (Shalley & Perry-Smith, 2001), task (intrinsic) motivation
is undermined by controlling feedback (Rigby et al., 1992). Previous studies (e.g. Ryan, 1982;
Ryan et al., 1983) examine feedback in an informational or controlling manner and report
that individuals exhibit higher task motivation in the informational feedback than
controlling feedback condition.

While getting a user to accept and use a DSS is critical and the nature of the supportiveness
of the feedback is important, some form of positive feedback assists individuals in
performance improvement. In a DSS environment, the focus is on providing useful feedback
for improving decision performance. Greater task motivation generated by informational
feedback as opposed to controlling feedback leads to enhanced decision performance (Chan
et.al, 2009). Individuals’ level of interest in an activity increases when they receive feedback
on their competence in the activity; consequently, they exert more effort to improve
performance (Harackiewicz & Sansone, 2000).

4.2 Task-contingent versus performance-contingent reward

Cognitive evaluation theory also provides insight into the effect of rewards on individuals’
behavior. In essence, rewards can be viewed as one type of feedback mechanism and
classified as task noncontingent, task-contingent or performance-contingent rewards (Ryan
et al., 1983).

Task noncontingent rewards occur when individuals receive rewards for doing a task,
without requirement of engagement in the task (Deci et al., 1999). For example, providing a
gift for participation without regard for how the participants perform during the experiment
is a task noncontingent reward (Deci, 1972). Task noncontingent rewards are unlikely to
affect task motivation because individuals are not required to perform well in the task,
complete the task, or even engage in the task (Deci et al., 1999). Three meta-analyses
performed by Deci et al. (1999), Tang and Hall (1995), and Cameron and Pierce (1994) do not
suggest any significant impact of task noncontingent rewards on task motivation.
Task-contingent rewards require individuals to actually perform a task and can be classified
as completion-contingent or engagement-contingent rewards (Deci et al., 1999). Completion-
contingent rewards are provided only upon explicit completion of the target activity. For
example, individuals work on four variations of a three-dimensional puzzle and receive $1
for each puzzle completed in the required time (Deci, 1971). Engagement-contingent
rewards are offered simply for engagement in the task, without consideration of completion
of the task. For instance, participants receive a reward for engaging in a series of hidden-
figures puzzles (Ryan et al., 1983). These individuals are not aware of their performance in
the task or the extent of their completion of the activity because they do not know the
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number of hidden figures in each drawing (Deci et al., 1999). Both completion-contingent
and engagement-contingent rewards have about the same level of undermining effect (i.e.
negative effect) on free-choice behavior and self-reported interest (Deci et al., 1999).
Performance-contingent rewards are administered for superior performance in an activity.
Such rewards are either a direct function of actual performance success (e.g. an 80%
accuracy rate on a task that leads to 80% of the maximum possible reward) or achievement
of a specific standard (e.g., perform better than 80% of the other participants or achieve at
least an 80% accuracy rate on a task). Performance-contingent rewards can have a
facilitating or debilitating effect on task motivation, depending on the saliency of the
informational or controlling aspect of the reward (Ryan et al., 1983). In particular,
informational (controlling) administration of performance-contingent rewards leads to
increased (decreased) task motivation (Harackiewicz, 1979; Ryan et al., 1983). Task
motivation is maintained or increased if the performance-contingent reward is perceived to
provide competence information; in contrast, task motivation is impaired if the reward is
used to control how well a person does in a task (Ryan & Deci, 2000). The context in which
performance-contingent rewards are administered can convey either competency or
pressure to do well in an activity (Ryan et al., 1983).

Individuals using a DSS based on different reward structures are expected to exhibit
different performance effects. Relative to the no reward condition, task-contingent rewards
may be perceived as overjustification which undermines task motivation (e.g., Deci, 1972;
Lepper et al., 1973; Ryan & Deci, 1996; Sansone & Harackiewicz, 1998). This undermining
effect occurs when individuals are rewarded for doing an interesting task. The response to
the reward is generally for individuals to exhibit less interest in, and willingness to, work on
a task (Deci & Ryan, 1987). Performance-contingent rewards have also been shown to
debilitate task motivation and decision performance (e.g., Boggiano & Ruble, 1979; Daniel &
Esser, 1980; Ryan et al., 1983). Additionally, performance-contingent rewards can be more
controlling, demanding, and constraining than task-contingent rewards because a specific
standard of performance is expected. This leads to greater pressure and subsequent larger
decrements in task motivation than in conditions where task-contingent rewards are
administered (Harackiewicz & Sansone, 2000). In contrast, performance-contingent rewards
may lead to better performance when individuals are motivated to work harder and put in
more effort than they otherwise would (Harackiewicz & Sansone, 2000); therefore,
performance-contingent rewards may be effective for improving decision performance
(Lepper, 1981).

4.3 Interactive effect of feedback and reward on decision performance

It is imperative for researchers to consider the combined effects of feedback and reward on
individuals” behavior (Ryan et al, 1983). Reward structures have informational and
controlling attributes perceived by the individuals subject to the reward, and these
informational and controlling attributes commingle with the informational and controlling
nature of the feedback characteristic of a DSS. Perception of reward structures can be
significantly influenced by the nature of feedback, with informational (controlling) feedback
highlighting the informational (controlling) aspect of a reward structure.

Reward is an example of a controlling event that in itself may work against the positive
effect of the information contained in the performance-contingent reward (Ryan & Deci,
2000). Although task motivation may be undermined by the prospect of reward during task
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performance, this effect may be offset by enhanced performance motivated by the
expectation of reward (Deci & Ryan, 1985). Decision performance may not be undermined
in the presence of informational feedback and performance-contingent rewards because cue
values (Harackiewicz et al., 1984) may highlight the informational aspect of performance-
contingent rewards and offset their controlling aspect. This sheds light on Chan et al.’s
(2009) findings on insignificant decision performance effects for individuals provided with
either an informational or controlling feedback when performance-contingent reward is
administered. Consistent with Ryan et al.’s (1983) findings for their intrinsic motivation
variable, Chan et al. (2009) report that the informational feedback/performance-contingent
reward group marginally outperforms the no-feedback/task-contingent reward group.
However, contrary to Ryan et al’s (1983) finding of no significant difference for their
intrinsic motivation measure, Chan et al. (2009) demonstrate that the controlling
feedback/performance-contingent reward group performs better than the no-
feedback/task-contingent reward group. This alternative finding is not surprising
considering the combined effects of the participants’ positive response to the controlling
feedback in a DSS environment and the positive effect theorized for performance-contingent
rewards on decision performance (as opposed to the negative effect on intrinsic motivation
in Ryan et al.’s study).

5. Conclusion

Chan’s (2005) motivational framework provides a foundation for facilitating understanding
of DSS use and decision performance. Instead of relying on the assumption that DSS use
necessarily results in improved decision performance, the motivational framework proposes
a link between DSS use and decision performance. Chan (2005) also identifies the significant
role of the motivation factor in explaining DSS use and decision performance. The author
proposes examination of motivation as two separate components; namely, task motivation
and motivation to use a DSS. Separation of these two effects assists researchers in
identifying the underlying reasons for lack of DSS use.

Additionally, the motivational framework developed by Chan (2005) presents abundant
future research possibilities. Future work can examine factors that affect task motivation, a
key construct in the motivational framework. Task-related factors such as interest, utility,
importance or the opportunity cost of engaging in a task can be manipulated to obtain a
measure of self-reported task motivation to provide additional insight into future research
findings. It might be interesting to investigate factors (e.g., the users’ motivational
orientation, decision environmental factors and task characteristics) that influence task
motivation.

The motivation theory may provide insight into the findings by Todd and Benbasat (1992)
on why users do not translate the effort savings from use of a DSS to perform a task into
increased information processing. An examination of task motivation also helps us consider
ways for increasing DSS use. DSS use is posited to occur when the benefits (i.e., effectiveness
and efficiency) outweigh the costs (i.e., cognitive effort) associated with usage (Todd &
Benbasat, 1996). For example, features can be incorporated into a DSS to reduce the
cognitive effort involved in the use of a strategy (Todd & Benbasat, 1994a, 1994b) and to
encourage DSS use (Todd & Benbasat, 1996).

A rich measure of DSS use consistent with Burton-Jones and Straub’s (2006) definition of a
DSS (that includes a user, a DSS, and use of the DSS to complete a task) is a more relevant
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construct than behavioral intention (Chan, 2009). Caution should be exercised to avoid the
misleading assumption that behavior would follow intention (Limayem et al., 2000). For
example, one might intend to lose 20 pounds; however, the individual might not engage in
actual behavior (i.e., exercise or cut down on calories) to lose the intended weight. TAM
posits that behavioral intention leads to system use (Davis et al., 1989); however, prior
research findings on the relationship between intention to use systems and system use are
mixed. Lack of a strong correlation between self-reported and objective usage data (Szajna,
1996) and the low correlation between intention and system use (Kim & Malhotra, 2005)
present a challenge to the use of intention as a proxy for system use. Further, many TAM
studies have used the intention (i.e., self-reported) measure as a proxy for system use
although the focus of these studies is on system use (Kim & Malhotra, 2005). Since most
TAM studies measure the variance in self-reported use, future research should measure
system use rather than usage intention (Davis, 1993; Legris et al., 2003; Lucas & Spitler, 1999;
Subramanian, 1994).

Further, empirical evidence in the behavioral decision-making literature suggests that
decision makers make tradeoff between accuracy and effort in their formulation and
subsequent use of DSS (Bettman et al., 1990; Creyer et al., 1990; Jarvenpaa, 1989; Johnson &
Payne, 1985; Johnson et al., 1988; Payne, 1982; Payne et al., 1988, 1993; Stone & Schkade,
1991). Although accurate decision strategies such as additive difference (AD) can lead to
improved decision performance, the effort required for using these strategies may
discourage use of such strategies. Use of the more accurate AD strategy is expected to
increase when the effort required for using the strategy is reduced; that is, when a DSS
provides high support for the strategy (Todd & Benbasat, 2000).

Insights can also be gained from future work on whether user perception of a DSS might
affect motivation to use a DSS, and whether task motivation interacts with DSS
characteristics (e.g., ease of use, presentation format, system restrictiveness, decisional
guidance, feedback or interaction support) to affect DSS use. Research can assist system
developers in understanding the types of characteristics that can be incorporated into a DSS
to create favorable user perception of the DSS to increase motivation to use the DSS, DSS
use, and decision performance.

Finally, alternative paths among the constructs are implicit in the motivational framework
developed by Chan (2005). Chan (2009) conducts a study to examine how task motivation
interacts with DSS effectiveness and efficiency to affect DSS use. Chan et al. (2009) also
examine the effects of feedback (a characteristic of a DSS) and reward (a characteristic of the
decision environment) on decision performance. These studies demonstrate the existence of
alternative paths in the motivational framework. Future work can explore other possible
alternative models from the framework.

6. Reference

Aldag, R. & Brief, A. (1979). Task design and employee motivation. Scott. Foresman, Glenview,
IL

Amabile, T. M. (1983). The social psychology of creativity, Springer-Verlag, New York, NY

Amabile, T. M. (1988). A model of creativity and innovation in organizations. Research in
Organizational Behavior, 10, 123-167

Amabile, T. M.; Hill, K. G.; Hennessey, B. A. & Tighe, E. M. (1994). The Work Preference

www.intechopen.com



18 Decision Support Systems

Inventory: Assessing intrinsic and extrinsic motivational orientations. Journal of
Personality and Social Psychology, 66, 5, 950-967

Amer, T. (1991). An experimental investigation of multi-cue financial information display
and decision making. Journal of Information Systems, 5, 18-34

Arnold, V. (1997). Judgment and decision making, Part I: The impact of environmental
factors. In: Behavioral Accounting Research Foundations and Frontiers, V. Arnold & S.
G. Sutton (Ed.), 164-187, American Accounting Association, Sarasota, FL

Awasthi, V. & Pratt, J. (1990). The effects of monetary incentives on effort and decision
performance: The role of cognitive characteristics. Accounting Review, 65, 4, 797-811

Becker, D. A. (1997). The effects of choice on auditors’ intrinsic motivation and performance.
Behavioral Research in Accounting, 9, 1-19

Bettman, J. R,; Johnson, E. J. & Payne, J]. W. (1990). A componential analysis of cognitive
effort in choice. Organizational Behavior and Human Decision Processes, 45, 111-139

Boggiano, A. K. & Ruble, D. N. (1979). Competence and the overjustification effect: A
developmental study. Journal of Personality and Social Psychology, 37, 1462-1468

Bonner, S. E. (1994). A model of the effects of audit task complexity. Accounting,
Organizations and Society, 19, 3, 213-214

Brown, D. L. & Eining, M. M. (1996). The role of decision aids in accounting: A synthesis of
prior research. Advances Accounting Information Systems, 4, 305-332

Brown, D. L. & Jones, D. R. (1998). Factors that influence reliance on decision aids: A model
and an experiment. Journal of Information Systems, 12, 75-94

Burton-Jones, A., & Straub, D. W., Jr. (2006). Reconceptualizing system usage: An approach
and empirical Test. Information Systems Research, 17, 3, 228-246

Butler, S. A. (1985). Application of a decision aid in a judgmental evaluation of substantive
test of details samples. Journal of Accounting Research, 23, 2

Callahan, J. S.; Brownlee, A. L.; Brtek, M. D. & Tosi, H. L. (2003). Examining the unique
effects of multiple motivational sources on task performance. Journal of Applied
Social Psychology, 33, 2515-2535

Cameron, J. & Pierce, W. D. (1994). Reinforcement, reward, and intrinsic motivation: A
meta-analysis. Review of Educational Research, 64, 363-423

Catley, D. & Duda, J. L. (1997). Psychological antecedents of the frequency and intensity of
flow in golfers. International Journal of Sports Psychology, 28, 309-322

Chan, S. H. (2005). A motivational framework for understanding IS use and decision
performance. Review of Business Information Systems, 9, 4, 101-117

Chan, S. H. (2009). The roles of user motivation to perform a task and decision support
system (DSS) effectiveness and efficiency in DSS use. Computers in Human Behavior,
25,1, 217-228

Chan, S. H.; Sutton, S. G. & Yao, L. J. (2009). The paradoxical effects of feedback and reward
on decision performance. Advances in Accounting Behavioral Research, 12, 109-143

Chenoweth, T.; Dowling, K. L. & St. Louis, R. D. (2003). Convincing DSS users that complex
models are worth the effort. Decision Support Systems, 1050, 1-12

Condry, J. (1977). Enemies of exploration: Self-initiated versus other-initiated learning.
Journal of Personality and Social Psychology, 35, 7, 459-477

Creyer, E. H,; Bettman, J. R. & Payne, J. W. (1990). The impact of accuracy and effort
feedback and goals on adaptive decision behavior. Journal of Behavioral Decision
Making, 3, 1-16

www.intechopen.com



Motivational Framework: Insights into Decision Support System Use and Decision Performance 19

Cuccia, A. D.; Hackenbrack, K. & Nelson, M. W. (1995). The ability of professional standards
to mitigate aggressive reporting. Accounting Review, 70, 227-248

Daniel, T. L. & Esser, J. K. (1980). Intrinsic motivation as influenced by rewards, task
interest, and task structure.Journal of Applied Psychology, 65, 5, 566-573

Davis, C. E. (1994). Presentation format, information load, and time pressure effects on the
consistent application of a decision rule. Working paper, Baylor University, Waco,
TX

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of
information technology. MIS Quarterly, 13, 3, 319-339

Davis, F. D.; Bagozzi, R. P. & Warshaw, P. R. (1992). Extrinsic and intrinsic motivation to use
computers in the workplace. Journal of Applied Social Psychology, 22, 14, 1111-1132

Davis, F. D. (1993). User acceptance of information technology: System characteristics, user
perceptions and behavioral impacts. International Journal of Man-Machine Studies, 38,
3, 475-487

deCharms, R. (1968). Personal causation: The internal affective determinants of behavior. New
York Academic Press, New York, NY

Deci, E. L. (1971). Effects of externally mediated rewards on intrinsic motivation. Journal of
Personality and Social Psychology, 18, 105-115

Deci, E. L. (1972). Effects of contingent and non-contingent rewards and controls on intrinsic
motivation. Organizational Behavior and Human Performance, 8, 217-229

Deci, E. L. (1998). The relation of interest to motivation and human needs - The self-
determination theory viewpoint. In: Interest and learning: Proceedings of the Seeon
Conference on Interest and Gender, Hoffmann, L.; Krapp, A.; Renninger, K. &
Baumert, J. (Ed.), 146-163, Kiel, Germany

Deci, E. L.; Koestner, R. & Ryan, R. M. (1999). A meta-analytic review of experiments
examining the effects of extrinsic rewards on intrinsic motivation. Psychological
Bulletin, 125,6, 627-668

Deci, E. L. & Ryan, R. M. (1985). The General Causality Orientations Scale: Self-
determination in personality. Journal of Research in Personality, 19, 109-134

Deci, E. L. & Ryan, R. M. (1987). The support of autonomy and the control of behavior.
Journal of Personality and Social Psychology, 53, 6, 1024-1037

Deci, E. L. & Ryan, R. M. (1985). The General Causality Orientations Scale: Self-
determination in personality. Journal of Research in Personality, 19, 109-134

Eccles, J. S. (1987). Gender roles and women’s achievement-related decisions. Psychology of
Women Quarterly, 11, 135-172

Eccles, J. S.; Adler, T. F.; Futterman, R.; Goff, S. B.; Kaczala, C. M.; Meece, J. L. & Midgley, C.
(1983). Expectancies, values, and academic behaviors, In: Achievement and
Achievement Motives, ]. T. Spence (Ed.), 75-146, W. H. Freeman and Company, New
York, NY

Eining, M. M. & Dorr, P. B. (1991). The impact of expert system usage on experiential
learning in an auditing setting. Journal of Information Systems, 5, 1-16

Eining, M. M.; Jones, D. R. & Loebbecke, J, K. (1997). Reliance on decision aids: An
examination of auditors” assessment of management fraud, Auditing: A Journal of
Practice and Theory, 16, 2, 1-19

Eisenberger, R. & Cameron, J. (1996). Detrimental effects of reward: Reality or myth?
American Psychologist, 51,11, 1153-1166

www.intechopen.com



20 Decision Support Systems

Fogg, B. ]J. & Nass, C. (1997). Silicon sycophants: The effects of computers that flatter.
International Journal of Human Computer Studies, 46, 551-561

Fried, Y. & Ferris, G. R. (1987). The validity of the job characteristics model: A review and a
meta-analysis, Personnel Psychology, 40, 287-322

Gibson, D. L. (1994). The effects of screen layout and feedback type on productivity and
satisfaction of occasional users. Journal of Information Systems, 8, 2, 105-114

Glover, S. M.; Prawitt, D. F. & Spilker, B. C. (1997). The influence of decision aids on user
behavior: Implications for knowledge acquisition and inappropriate reliance.
Organizational Behavior and Human Decision Processes, 72, 2, 232-255

Hackbarth, G.; Grover, V. & Yi, M. Y. (2003). Computer playfulness and anxiety: Positive
and negative mediators of the system experience effect on perceived ease of use.
Information and Management, 40, 221-232

Hackenbrack, K., & Nelson, M. W. (1996). Auditors incentives and their application of
financial accounting standards. Accounting Review, 71, 43-59

Hackman, J. R. & Oldham, G. R. (1976). Motivation through the design of work: Test of a
theory, Organizational Behavior and Human Performance, 16, 250-279

Hackman, J. R. & Oldham, G. R. (1980). Work redesign reading, MA Addison-Wesley

Harackiewicz, J. M. (1979). The effects of reward contingency and performance feedback on
intrinsic motivation. Journal of Personality and Social Psychology, 37, 1352-1363

Harackiewicz, J. M.; Manderlink, G. & Sansone, C. (1984). Rewarding pinball wizardry: The
effects of evaluation on intrinsic interest. Journal of Personality and Social Psychology,
47, 287-300

Harackiewicz, J. M. & Sansone C. (2000). Rewarding competence: The importance of goals in
the study of intrinsic motivation. In: Intrinsic and Extrinsic Motivation: The Search for
Optimal Motivation and Performance, C. Sansone & ]. M. Harackiewicz (Ed.), 79-103,
Academic Press, San Diego, CA

Hard, N. J. & Vanecek, M. T. (1991). The implications of tasks and format on the use of
financial information. Journal of Information Systems, 5, 35-49

Harter, S. (1981). A new self-report scale of intrinsic versus extrinsic orientation in the
classroom: Motivational and informational components. Developmental Psychology,
17, 3, 300-312

Hennessey, B. A. & Amabile, T. M. (1988). In: The Nature of Creativity: Contemporary
Psychological Perspectives, R. ]J. Sternberg (Ed.), 11-38, Cambridge University Press
New York, NY

Igbaria, M.; Zinatelli, N.; Cragg, P. & Cavaye, A. L. M. (1997). Personal computing
acceptance factors in small firms: A structural equation model. MIS Quarterly, 21, 3,
279-305

Jacobs, J. E. & Eccles, J. S. (2000). Parents, task values, and real-life achievement-related
choices. In: Intrinsic and Extrinsic Motivation: The Search for Optimal Motivation and
Performance, Sansone, C. & Harackiewicz, ]J. M. (Ed.), 408-439, Academic Press, San
Diego, CA

Jarvenpaa, S. L. (1989). The effect of task demands and graphical format on information
processing strategies. Management Science, 35, 285-303

Johnson, E. & Payne, ]. (1985). Effort and accuracy in choice. Management Science, 31, 395-415

Johnson, E.; Payne, ]J. & Bettman, J. (1988). Information displays and preference reversals.
Organizational Behavior and Human Decision Processes, 42, 1-21

www.intechopen.com



Motivational Framework: Insights into Decision Support System Use and Decision Performance 21

Johnson, D.; Gardner, J. & Wiles, J. (2004). Experience as a moderator of the media equation:
The impact of flattery and praise. International Journal of Human-Computer Studies,
61, 3, 237-258

Johnson, R. D.; Marakas, G. M. & Palmer, J. W. (2006). Differential social attributions toward
computing technology: An empirical investigation. International Journal of Human-
Computer Studies, 64, 5, 446-460

Johnson, V. E. & Kaplan, S. E. (1991). Experimental evidence on the effects of accountability
on auditor judgments. Auditing: A Journal of Practice & Theory, 10, 98-107

Kahneman, D., & Tversky, A. (1979). Prospect theory: An analysis of decision under risk.
Econometrica, 47, 2, 263-292

Kennedy, J. (1993). Debiasing audit judgment with accountability: A framework and
experimental results. Journal of Accounting Research, 31, 2, 231-245

Kim, S. S. & Malhotra, N. K. (2005). Predicting system usage from intention and past use:
Scale issues in the predictors. Decision Sciences, 36, 1, 187-196

Klein, B. D.; Goodhue, D. L. & Davis, G. B. (1997). Can humans detect errors in data? Impact
of base rates, incentives, and goals. MIS Quarterly, 21, 2, 169-194

Kruglanski, A. W.; Friedman, I. & Zeevi, G. (1971). The effects of extrinsic incentive on some
qualitative aspects of task performance. Journal of Personality, 39, 606-617

Kuvaas, B. (2006). Performance appraisal satisfaction and employee outcomes: Mediating
and moderating roles of work motivation. International Journal of Human Resource
Management, 17, 3, 504-522

Lawler, E. E. (1973). Motivation in Work Organizations. Brooks Cole, Monterey, CA

Lederer, A. L.; Maupin, D. J.; Sena, M.P. & Zhuang, Y. (2000). The technology acceptance
model and the World Wide Web. Decision Support Systems, 29, 269-282

Legris, P.; Ingham, J. & Collerette, P. (2003). Why do people use information technology? A
critical review of the technology acceptance model. Information and Management, 40,
191-204

Lepper, M. R.; Greene, D. & Nisbett, R. E. (1973). Undermining children’s intrinsic interest
with extrinsic reward: A test of the “overjustification” hypothesis. Journal of
Personality and Social Psychology, 28,1, 129-137

Lepper, M. R. (1981). Intrinsic and extrinsic motivation in children: Detrimental effects of
superflous social controls. In: Aspects of the Development of Competence: The Minnesota
Symposium on Child Psychology, W. A. Collins, (Ed.), 55-214, Erlbaum, Hillsdale, NJ

Libby, R. (1992). The role of knowledge and memory in audit judgment. In: Judgment and
Decision-making Research in Accounting and Auditing, Ashton, R. H. & Ashton, A. H.
(Ed.), 176-206, Cambridge University Press, New York, NY

Lightner, N.; Bose, I. & Salvendy, G. (1996). What is wrong with the World Wide Web? A
diagnosis of some problems and prescription of some remedies. Ergonomics, 39, 8,
995-1004

Lilien, G. L.; Rangaswamy, A.; Van Bruggen, G.H. & Starke, K. (2004). DSS effectiveness in
marketing resource allocation decisions: Reality vs. perception, Information System
Research, 15, 3, 216-235

Limayem, M.; Khalifa, M. & Frini, A. (2000). What makes consumers buy from Internet? A
longitudinal study of online shopping, IEEE Transactions on Systems, and
Cybernetics, 30, 4, 421-432

Lin, Y. G.; McKeachie, W. J. & Kim, Y.C. (2001). College student intrinsic and/or extrinsic
motivation and learning, Learning and Individual Differences, 13, 3, 251-258

www.intechopen.com



22 Decision Support Systems

Lord, A. T. (1992). Pressure: A methodological consideration for behavioral research in
auditing. Auditing: A Journal of Practice and Theory, 90-108

Lucas, H. C. Jr. & Spitler, V. K. (1999). Technology use and performance: A field study of
broker workstations. Decision Sciences, 30, 2, 291-311

McGraw, K. O. & McCullers, J.C. (1979). Evidence of a detrimental effect of extrinsic
incentives on breaking a mental set. Journal of Experimental Social Psychology, 15, 285-
294

Nielsen, J. (2000). Designing Web Usability, New Riders Publishing, Indianapolis, IN

Novak, T. P.; Hoffman, D. L. & Yung, Y. F. (2000). Measuring the customer experience in
online environments: A structural modeling approach

Payne, J. W. (1982). Contingent decision behavior. Psychological Bulletin, 92, 382-402

Payne, J. W.; Bettman, J. R. & Johnson, E. J. (1988). Adaptive strategy selection in decision
making. Journal of Experimental Psychology: Human Learning, Memory, and Cognition,
14, 534-552

Payne, J. W.; Bettman, J. R. & Johnson, E. J. (1993). The Adaptive Decision Maker. Cambridge
University Press

Peecher, M. E. (1996). The influence of auditors’ justification processes on their decisions: A
cognitive model and experimental evidence. Journal of Accounting Research, 34, 1,
125-140

Piaget, J. (1981). Intelligence and Affectivity: Their Relationship during Child Development. Palo
Alto: Annual Reviews

Pintrich, P. R. & Schrauben, B. (1992). Students” motivational beliefs and their cognitive
engagement in classroom academic tasks. In: Student Perceptions in the Classroom,
Schunk, D. H. & Meece, J. L. (Ed.), 149-183, Erlbaum, Hillsdale, NJ

Piramuthu, S. (2003). On learning to predict Web traffic. Decision Support Systems, 35, 213-229

Pitkow, J. E. & Kehoe, C. M. (1996). Emerging trends in the WWW user population.
Communications of the ACM, 39, 6, 106-108

Rigby, C. S.; Deci, E. L.; Patrick, B. C. & Ryan, R. M. (1992). Beyond the intrinsic-extrinsic
dichotomy: Self-determination in motivation and learning. Motivation and Emotion,
16, 3, 165-185

Roth, E. M.; Bennett, K. B. & Woods, D. D. (1987). Human interaction with an “intelligent”
machine. International Journal of Man-Machine Studies, 27, 479-525

Roy, M. C. & Lerch, J. F. (1996). Overcoming ineffective mental representations in base-rate
problems. Information Systems Research, 7, 2, 233-247

Ryan, R. M. (1982). Control and information in the intrapersonal sphere: An extension of
cognitive evaluation theory. Journal of Personality and Social Psychology, 43, 450-461

Ryan, R. M., Mims, V. & Koestner, R. (1983). Relation of reward contingency and
interpersonal context to intrinsic motivation: A review and test using cognitive
evaluation theory. Journal of Personality and Social Psychology, 45, 736-750

Ryan, R. M. & Deci, E. L. (1996). When paradigms clash: Comments on Cameron and
Pierce’s claim that rewards do not undermine intrinsic motivation. Review of
Educational Research, 66, 33-38

Ryan, R. M. & Deci, E. L. (2000). When rewards compete with nature: The undermining of
intrinsic motivation and self-regulation. In: Intrinsic and Extrinsic Motivation: The
Search for Optimal Motivation and Performance, Sansone, C. & Harackiewicz, J. M.
(Ed.), 257-307, Academic Press, San Diego, CA

www.intechopen.com



Motivational Framework: Insights into Decision Support System Use and Decision Performance 23

Saeed, K. A,; Hwang, Y. & Yi, M. Y. (2003). Toward an integrative framework for online
consumer behavior research: A meta-analysis approach. Journal of End User
Computing, 15, 4, 1-26

Sansone, C. & Harackiewicz, J. M. (1998). “Reality” is complicated: Comment on Eisenberger
& Cameron. American Psychologist, 53, 673-674

Sansone, C. & Smith, J. L. (2000). Interest and self-regulation: The relation between having
to and wanting to. In: Intrinsic and Extrinsic Motivation: The Search for Optimal
Motivation and Performance, Sansone, C. & Harackiewicz, J. M. (Ed.), 341-372,
Academic Press, San Diego, CA

Shalley, C. E. & Perry-Smith, J. E. (2001). Effects of social-psychological factors on creative
performance: The role of informational and controlling expected evaluation and
modeling experience. Organizational Behavior and Human Decision Processes, 84, 1, 1-
22

Silver, M. S. (1988). On the restrictiveness of decision support systems, Proceeding of IFIP WG
8.3 Working Conf, pp. 259-270, North Holland, Como, Italy, Elsevier Science
Publishers B. V.

Silver, M. S. (1990). Decision support systems: Directed and nondirected change. Information
Systems Research, 1,1, 47-70

Simon, H. A. (1973). The structure of ill structured problems. Artificial Intelligence, 4, 181-201

Smith, C. A. P.; Arnold, V. & Sutton, S. G. (1997). The impact of time pressure on decision-
making for choice and judgment tasks. Accounting and Business Review, 365-383

Stone, D. N. & Schkade, D. (1991). Numeric and linguistic information representation in
multiattribute choice. Organizational Behavior and Human Decision Processes, 49, 42-59

Stone, D. N. (1995). The joint effects of DSS feedback and users’ expectations on decision
processes and performance. Journal of Information Systems, 9, 1, 23-41

Stone, D. N. & Kadous, K. (1997). The joint effects of task-related negative affect and task
difficulty in multiattribute choice. Organizational Behavior and Human Decision
Processes, 70, 2, 159-174

Subramanian, G. H. (1994). A replication of perceived usefulness and perceived ease of use
measurement. Decision Sciences, 25, 863-874

Szajna, B. (1993). Determining information systems usage: Some issues and examples.
Information Management, 25, 3, 147-154

Tang, S-H. & Hall, V. C. (1995). The overjustification effect: A meta-analysis. Applied
Cognitive Psychology, 9, 365-404

Tarafdar, M. & Zhang, J. (2005). Analyzing the Influence of Website Design Parameters on
Website Usability, Information Resources Management Journal, 18, 4, 62-80

Thomas, K. W. & Velthouse, B. A. (1990). Cognitive elements of empowerment: An
interpretive model of intrinsic task motivation. Academy of Management Review, 15,
4, 666-681

Thomas, J. D. E. (1996). The importance of package features and learning factors for ease of
use. International Journal of Human-Computer Interaction, 8, 2, 165-187

Tobias, S. (1994). Interest, prior knowledge, and learning. Review of Educational Research, 64,
37-54

Todd, P. & Benbasat, I. (1992). The use of information in decision making: An experimental
investigation of the impact of computer-based decision aids. MIS Quarterly, 16, 373-
393

www.intechopen.com



24 Decision Support Systems

Todd, P., & Benbasat, I. (1994). The influence of decision aids on choice strategies: An
experimental analysis of the role of cognitive effort. Organizational Behavior and
Human Decision Processes, 60, 36-74

Todd, P. & Benbasat, I. (1994a). The influence of decision aids on choice strategies.
Organizational Behavior and Human Decision Processes, 60, 36-74

Todd, P. & Benbasat, I. (1994b). The influence of decision aids on choice strategies under
conditions of high cognitive load. IEEE Transactions on Systems, Man, and
Cybernetics, 24, 4, 537-547

Todd, P. & Benbasat, I. (1996). The effects of decision support and task contingencies on
model formulation: A cognitive perspective. Decision Support Systems, 17, 241-252

Todd , P. & Benbasat, 1. (1999). Evaluating the impact of DSS, cognitive effort, and incentives
on strategy selection, Information System Research, 10, 4, 356-374

Todd, P. & Benbasat, 1. (2000). Inducing compensatory information processing through
decision aids that facilitate effort reduction: An experimental assessment. Journal of
Behavioral Decision Making, 13, 91-106

Tversky, A. (1972). Elimination by aspects: A theory of choice. Psychological Review, 79, 4,
281-299

Tzeng, J. (2004). Toward a more civilized design: Studying the effects of computers that
apologize. International Journal of Human-Computer Studies, 61, 3, 319-345

Umanath, N. S.; Scamell, R. W. & Das, S. R. (1990). An examination of two screen/report
design variables in an information recall context. Decision Sciences, 21, 216-240

Utman, C. H. (1997). Performance effects of motivational state: A meta-analysis. Personality
and Social Psychology Review, 1, 170-182

Vansteenkiste, M.; Simons, J.; Lens, W.; Sheldon, K. M. & Deci, E. L. (2004). Motivating
learning performance, and persistence: The synergistic effects of intrinsic goal
contents and autonomy-supportive contexts, Journal of Personality and Social
Psychology, 87, 246-260

Venkatesh, V. & Speier, C. (1999). Computer technology training in the workplace: A
longitudinal investigation of the effect of mood. Organizational Behavior and Human
Decision Processes, 79,1, 1-28

Venkatesh, V. & Davis, F. D. (2000). A theoretical extension of the technology acceptance
model: Four longitudinal field studies. Management Science, 46, 2, 186-204

Venkatesh, V.; Morris, M. G.; Davis, G. B. & Davis, F. D. (2003). User acceptance of
information technology: Toward a unified view. MIS Quarterly, 27, 3, 425-478

Vessey, L. (1991). Cognitive fit: A theory-based analysis of the graphs versus tables literature.
Decision Sciences, 22, 219-240

Vessey, I. & Galletta, D. (1991). Cognitive fit: An empirical study of information acquisition.
Information Systems Research, 2,1, 63-84

Wang, J. H. Y. & Guthrie, J. T. (2004). Modeling the effects of intrinsic motivation, extrinsic
motivation, amount of reading achievement on text comprehension between US
and Chinese student. Reading Research Quarterly, 39, 162-186

White, R. W. (1959). Motivation reconsidered: The concept of competence. Psychological
Review, 66, 297-333

Wigfield, A. & Eccles, J. S. (1992). The development of achievement task values: A
theoretical analysis. Developmental Review, 12, 365-510

www.intechopen.com



Decision Support Systems
Edited by Chiang S. Jao

ISBN 978-953-7619-64-0

Hard cover, 406 pages

Publisher InTech

Published online 01, January, 2010

[ owmn Published in print edition January, 2010

Decision support systems (DSS) have evolved over the past four decades from theoretical concepts into real
world computerized applications. DSS architecture contains three key components: knowledge base,
computerized model, and user interface. DSS simulate cognitive decision-making functions of humans based
on artificial intelligence methodologies (including expert systems, data mining, machine learning,
connectionism, logistical reasoning, etc.) in order to perform decision support functions. The applications of
DSS cover many domains, ranging from aviation monitoring, transportation safety, clinical diagnosis, weather
forecast, business management to internet search strategy. By combining knowledge bases with inference
rules, DSS are able to provide suggestions to end users to improve decisions and outcomes. This book is
written as a textbook so that it can be used in formal courses examining decision support systems. It may be
used by both undergraduate and graduate students from diverse computer-related fields. It will also be of
value to established professionals as a text for self-study or for reference.

How to reference
In order to correctly reference this scholarly work, feel free to copy and paste the following:

Siew H. Chan and Qian Song (2010). Motivational Framework: Insights into Decision Support System Use and
Decision Performance, Decision Support Systems, Chiang S. Jao (Ed.), ISBN: 978-953-7619-64-0, InTech,
Available from: http://www.intechopen.com/books/decision-support-systems/motivational-framework-insights-
into-decision-support-system-use-and-decision-performance

INTECH

open science | open minds

InTech Europe InTech China

University Campus STeP Ri Unit 405, Office Block, Hotel Equatorial Shanghai

Slavka Krautzeka 83/A No.65, Yan An Road (West), Shanghai, 200040, China

51000 Rijeka, Croatia FE EBHIERFEK6SS iEEPrRE ARG DA E4058TT
Phone: +385 (51) 770 447 Phone: +86-21-62489820

Fax: +385 (51) 686 166 Fax: +86-21-62489821

www.intechopen.com



© 2010 The Author(s). Licensee IntechOpen. This chapter is distributed
under the terms of the Creative Commons Attribution-NonCommercial-
ShareAlike-3.0 License, which permits use, distribution and reproduction for
non-commercial purposes, provided the original is properly cited and

derivative works building on this content are distributed under the same
license.




