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ABSTRACT: A model of the relationships among executive support systems (ESS),
learning, and performance is developed. This model describes the impact of ESS on
perceptions of competitive performance when viewed from a learning perspective.
The model proposes two types of learning: mental-model maintenance, in which new
information fits into existing mental models and confirms them; and mental-model
building, in which mental models are changed to accommodate new information.
The results of a survey of seventy-three executives support the view that the success
of ESS may be contingent upon the type of executive learning they engender. The
research found that perceptions of competitive performance resulting from ESS use
are strongly related to mental-model building, but found no link between competitive
performance and mental-model maintenance. Hence, it seems that ESS can and do
foster executive learning. Nevertheless, organizations that embark on ESS development
on the basis of promised gains in competitive performance should proceed cautiously.
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The presence of analysis capability seems to be the best differentiator between
mental-model maintenance and mental-model building, leading to a consideration of
behaviour vis-a-vis the ESS as a predictor of learning. Without mental-model building,
competitive performance gains seem unlikely. In addition, companies should be leery
of systems that are justified on the basis of improved technical quality.

KEY WORDS AND PHRASES: executive support systems, organizational learning.

ADVANCES IN TECHNOLOGY HAVE MADE IT POSSIBLE TO PROVIDE MANAGERS with
far more information, in a far more flexible form, than has been true in the past.
Recently, some of the effort expended on providing top management with information
has been in the development of executive support systems (ESS). These systems are
designed to provide executives with high-quality information in a form that is easy to
access, and use, and is relevant to decision making [47, 78]. ESS are typically, but not
necessarily, used directly by top management and focus on a manager’s or group of
managers’ information needs across a range of areas. Rather than being limited to a
single recurring type of decision, they are billed as flexible tools that provide
information support and analysis capability for a wide range of executive decision
making.

The business press is rife with articles about the successes many organizations have
had with their ESS [39]. Even so, executive support systems are far from an unqualified
success, and failures have been common (e.g., {67, 107]). Watson [106] comments:

For most organizations, an ESS is a high-risk application. It serves users who have
poor computer skills and are sceptical about whether computers can help improve
their job performance. . . . So a logical question is, is it worth the trouble? [P. 91] -

In addition, the investments to create, implement, and maintain ESS are substantial
and ongoing [108]. '
One of the reasons why executives may find their ESS unsatisfactory is that they do
not really provide them with information. Davis [25] states that information is “data
that have been processed into a form that is meaningful to the recipient and is of real
or perceived value in current or prospective decisions” (p. 32). Others define infor-
mation as data (stimuli and symbols) “conveying meaning as a result of reducing
uncertainty” [50]. As Daft and Huber [22] point out, however, some information
increases your perception of uncertainty by “alerting you to the presence of conditions
you felt certain did not exist” (p. 31). Ungson, Braunstein, and Hall [101] define
information as “stimuli (or cues) capable of altering an individual’s expectations and
evaluation in problem solving or decision making” (p. 117). If one adopts a cognitive
perspective on leaming, this definition of information implies that data can only be
considered information if they are capable of engendering learning in the receiver.
Information and learning are frequently linked. For example, Lovell [62] argues that
“all learning . . . implies the reception of new information, its retention over a period
of time and its subsequent recall” (p. 22). Huber [51] believes that “4n entity learns
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if, through its processing of information, the range of its potential behaviors is
changed” (p. 89, emphasis in original). Given that ESS are meant to provide executives
with valuable information, an appropriate measure of their success may be whether
or not they help executives learn.

Although learning has been associated with information technology (e.g., [4, 16, 46,
56]), the links among technology, learning, and competitive performance have not
been investigated. This paper considers the effects of ESS use on learning. Specific-
ally, the relationships among ESS characteristics, individual differences, learning, and
perceptions of competitive performance are investigated. The next section reviews
relevant research and develops the research model. This is followed by a description
of the method used to investigate the model. Then the findings are presented. The final
section discusses the implications of the findings for research and management, and
outlines potential avenues for future research.

Literature Review and Research Model

A FUNDAMENTAL ISSUE FACING RESEARCHERS OF LEARNING IN ORGANIZATIONS is the
selection of the level of analysis appropriate to the investigation. One can investigate
the phenomenon at either the individual or the organizational level. Proponents of the
organization as the appropriate level of analysis believe that organizational learning
is not merely aggregated individual learning [5]. While organizations learn through
the experiences of individuals {89, 92], they have “memories” that endure beyond the
tenure of those individuals [105]. However, the fact remains that organizations can
only learn through the individuals within them.

It is particularly worthwhile to focus on senior executives’ learning because they
have the greatest capacity to affect their organizations’ behaviors and, thus, their
organizations’ willingness to change and learn. Upper-level managers interpret infor-
mation for the entire organization [23]. They influence their organizations by setting
agendas for subordinates’ activities consistent with their own personal problem
formulations [65]. In addition, executives codify/reify those agendas and problem
formulations by establishing and initiating structural and system changes to support
them. Consequently, this research focused on individual learning at the executive
level.

Literature from four areas was significant to the development of a research model
of the relationships among ESS, executive learning and competitive performance.
First, the ESS literature provided descriptive case studies that encouraged a learning
perspective in ESS effectiveness research. Second, the literature on individual cogni-
tive learning found in educational psychology provided a theory of the way in which
people learn. Management literature supported this theory in organizational settings.
Finally, research into the effect individual differences and system characteristics have
on system success provided a list of attributes likely to affect ESS impact on learning
and competitive performance. Each of these areas will be discussed in turn. The section
concludes with a description of the research model that emerged from the literature.
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Research into ESS

There has been a plethora of practitioner literature about ESS. This literature is largely
prescriptive in nature, frequently advising managers how to proceed and how to avoid
failure (e.g., [14, 67, 77]. Unfortunately, there is a paucity of academic literature
focusing on the ingredients for effective top management information automation
{103]. Furthermore, there is even less focusing on the impact that ESS have on
executives and their organizations. Hence, there is a shortfall in theory development
and verification in the literature as it relates to competitive performance. However,
there are indications of learning in some ESS case studies.

The term “executive information support system” was coined by Rockart and Treacy
[85]. They investigated sixteen companies in which at least one of the top executives
directly accessed and used computer-based information. On the basis of these case
studies, Rockart and Treacy argued that ESS held great promise for three principle
reasons: (1) through personalized analysis, they could assist top managers with their
search for deeper understanding about their organizations and industries; (2) ESS
could be flexible enough to accommodate the needs of individual managers; and (3)
ESS could start small. They saw ESS as a way of providing executives with a more
data-intensive approach to their jobs. While learning was not explicitly addressed in
this research, it is implicit in the notion of a search for deeper understanding.
Comments from the executives that Rockart and Treacy interviewed provide further
evidence of the learning some of them experienced when using their ESS:

The system has been of infinite help in allowing me to improve my mental model of
the company and the industry we’re in.

You leamn the nature of the real question you should have asked when you muck
around in the data.

By working with the data I originally thought I needed, | have been able to zero in on
the data I actually need. [P. 86]

In their study of thirty ESS, Rockart and DeLong [83] found only a few examples
of ESS that were designed to enhance “one’s perspective of the business environment”
(p. 131) and noted that mental-model enhancement was rarely cited as a primary
motivation for development. Nevertheless, they found evidence that mental models
were enhanced in several cases. These cases emphasized the importance of challeng-
ing conventional wisdom, recognizing unusual trends, and reflecting on information.

The ESS literature contains a number of single case studies that describe how ESS
have been implemented, the benefits that have been derived, and the lessons learned
(e.g.,[20,29,47,70]). There are clear indications that learning, although not the focus,
was a byproduct of some of the systems described in these cases.

The British Airways’ ESS, described by Cottrell and Rapley [20], is centered on
measuring key performance indicators to meet the company’s business goals. There
is evidence that the system has resulted in significant learning. For example, the ESS
was attributed with providing British Airways with information and analysis in a
manner that enabled the organization to react differently than the competition to the
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Chernobyl nuclear disaster, resulting in increased market share and profitability as a
consequence. Even though learning was not an expressed aim of the system, it appears
to have been an outcome.

Mohan, Holstein, and Adams [70] discuss the importance of senior management
access to extensive detail in their description of an ESS developed for OGS, a large
agency of the New York State government. They state that what is needed in ESS is:

A broader sweep of data, often at an increased level of detail, with the ability to ac-
cess and analyze this data (sic) on an as-needed basis. . . . Only by using data that has
not already been filtered and processed can the system help in problem finding and op-
portunity spotting. [Pp. 437-438]

Features of the OGS ESS include the ability to cut through organizational levels and
categories to track down problem sources, and extrapolation and trend analysis
features. Mohan, Holstein, and Adams believe the system has led to a substantive
change in the organization’s culture. Once again, although there is no explicit
discussion about learning, there is evidence in the case that encourages further
investigation into learning as a determinant of ESS success.

El Sherif and El Sawy [29] describe a DSS that was designed to support the entire
strategic decision-making process rather than a well-structured phase of a specific
decision type. While called a DSS, the system that is described encompasses typical
ESS features. This is consistent with Silver’s [91] definition of DSS which subsumes
ESS under it. In their comparison of conventional and issue-based DSS approaches,
El Sherif and El Sawy refer to the importance of balancing “divergent exploration and
convergent structuring” (p. 567) and recognize that traditional DSS focus only on the
convergent structuring of information. Learning, as defined by cognitive theorists,
supports the notion of these two distinct forms of knowledge acquisition.

Individual Leamning

Cognitive theorists believe that human minds engage in processing that mediates
between environmental stimuli and overt responses. Behavior is not a property of the
stimulus, but rather, is something that emerges from the interaction of the stimulus
and the active mind and memory of the recipient. For many of them, a change in the
potential for behavior, rather than behavior itself, constitutes learning [62]. Others,
however, believe that learning requires more than potential. For example, Norman
[72] defines learning as “purposeful remembering and skillful performance” (p. 3).
The gap between learning and performance often widens with the complexity of the
material to be learned [62]. In organizations, particularly in the case of executives,
opportunities to display learning through a change in behavior can be far removed
from the acquisition of information that prompted the change. Many variables may
have to be manipulated before a change can occur and many factors moderate the
ability to behave differently. As such, following Huber [51] and Lovell [62], learning
was defined in this research as the potential for change in performance, rather than the
behavioral change itself. The cognitive school of learning from which this defini-
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tion is derived provided the theoretical base from which executive learning was
investigated. A more detailed description of the theory and its concepts comes
next. In particular, mental models [21] are explained in relation to individual
leamning.

Mental Models

There are a number of overlapping constructs and terms to disentangle in relationship
to cognitive theories of learning. Bartlett [9] proposes that memory is guided by a
mental structure he calls a schema, defined as “an active organization of past reactions,
or of past experiences, which must always be supposed to be operating in any
well-adapted organic response” (p. 201). The active nature of schemata as he defines
them implies that they are emergent in nature, and constantly changing and developing
inresponse to experiences [12]. Craik {21] describes the workings of the mind in terms
of mental models. He argues that reasoning consists of creating models in the mind
that have similar relationships and structures to those of the external processes they
imitate. For Tolman [100], learning consists of building representations of the envi-
ronment that are consulted prior to behavior. He calls these representations cognitive
maps.

Brewer [13] sorts out the various terms and the distinctions among them and
concludes that the term “mental model” could be used to refer to “all forms of
mental representation, general or specific, from any domain, causal, intentional or
spatial” (p. 193). “Mental model” seems to be gaining currency in the management
literature as well (e.g., [26, 79, 78, 89]). Consequently, and as recommended by
Brewer [13] and Johnson-Laird [55], “mental model” is used throughout the
remainder of this paper to refer to the mental representations that individuals use
to guide reasoning.

The mental-model concept stipulates a number of characteristics about human
information processing and knowledge representation. A core premise of the cognitive
school and schema theory is that humans come to any task with mental models created
out of their prior experience and understanding. These mental models determine how
environmental stimuli will be interpreted and incorporated or synthesized, and even
whether or not cues will be noticed and used. Mental models also make knowledge
and information processing more efficient by making it unnecessary to construct
understanding from scratch each time similar stimuli are encountered. They facilitate
learning by allowing humans to fill gaps in both information and memory, and to
construct updated models of reality [86].

Mental models are considered indispensable to information processing because they
organize knowledge in simple, robust, and parsimonious ways, in a world awash with
information of staggering complexity [87, 94, 104]. However, there is a tendency for
people selectively to perceive environmental cues that confirm their existing mental
models [31]. Consequently, misconceptions can persist and accumulate until reality
jolts perceivers out of their beliefs [98].
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Mental Models and Learning

A cognitive perspective implies a dynamic approach to learning. Learning emerges
from the interaction of a stimulus and the mind of the learner, and results in a change
to the learner’s mental model. Cognitive theorists are fairly consistent in their
descriptions of the learning process (e.g., [37, 63, 72, 78]). They typically distinguish
between two forms of learning: “mental-model maintenance” and “mental-model
building.” In mental-model maintenance, existing mental models are appropriate or
believed to be appropriate, to a given situation. New information fits into the model
and confirms what was already held to be true. Mental-model building refers to the
process of changing mental models either to fit with new environments, or to handle
disconfirming information.

Mental Models and Management Literature

Theories about mental models in organizations state that, while both maintenance and
building are important, maintenance is the more likely behavior [58, 80]. Model
maintenance implies that basic routines remain appropriate. In comparison, model
building is much riskier and its benefits more remote. New ideas, markets, and
products have much longer time horizons, more uncertain outcomes, and more indirect
results than the exploitation of existing ideas, markets, and products [64]. Moreover,
frameworks and criteria for their evaluation are lacking. Yet, without model building,
entropy commences and the organization ultimately fails [44]. Indeed, competitive
sustainability requires that organizations both explore the unknown and exploit the
known [45].

Managerial examples abound illustrating the way in which an individual’s, a
company’s, or even an industry’s “impoverished views of the world” [109] have
resulted in suboptimal decision making and action. The American automobile
industry’s obsolete view of consumers in the late 1960s and early 1970s and its
subsequent inability to recognize changing needs and wants had dire consequences
[58], the effects of which continue to be seen today. Similarly, Hall’s [44]
characterization of the downfall of the Saturday Evening Post points to a mismatch
between managers’ perceptions of their competitive environment and the changing
nature of the magazine business. Also, Porac, Thomas, and Baden-Fuller [79]
argue that shared intraorganizational mental models of competition in the Scottish

* knitwear industry blinded those suppliers to new forms of competition from Italian
knitwear suppliers. In a more recent study, Barr, Stimpert, and Huff [8] illustrated
the different ways that mental models can change in response to environmental
shifts. They conducted a historical study of two railroads and found two distinctly
different modes of mental-model change, corresponding closely to the concepts of
mental-model maintenance and mental-model building. In the more successful
railroad. senior managers changed their mental models often, whereas in the less
successful railroad, changes in mental models were not evident until the organi-
zation was near bankruptcy. All these research studies come to similar conclusions
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about the important relationship between flexible executive mental models and
competitive performance.

In summary, mental models direct the gathering and processing of stimuli, and
stimuli, in turn, help to enforce or change mental models. However, radical changes
in mental models are probably rare. Mental models are typically augmented rather
than replaced outright [18]. The relationship between flexible executive mental
models and competitive performance has significant implications for executive learn-
ing.

Superior competitive performance is likely dependent upon management’s ability
to learn and make sense of uncertain and ambiguous competitive environments [66,
97]. Hence, ESS should contribute significantly to managers’ abilities to read their
environments and manage their organizations’ competitive performance. The role
they play is that of providing stimuli for executives to process. These stimuli may lead
to learning in one of two ways. First, they can help to confirm managers’ extant mental
models. An executive may learn to hold his or her position more strongly as a result
of the information provided by an ESS. Second, information contained in an ESS may
refute existing mental models, and encourage and facilitate the development of new
ones. Managers may learn to think about their businesses in entirely or partially new
ways through their processing of the information contained in their ESS. Since model
maintenance most likely happens as a matter of course [31, 80], organizations need to
ensure that the conditions for learning through mental-model building are present [68].
This seems to imply that ESS are more useful to their organizations when designed
such that mental-model building is encouraged.

Antecedents to Learning

MIS researchers have a long history of attempting to determine the factors that are
salient to behaviours vis-a-vis system use and effectiveness [41, 113]. MIS researchers
also have a long history of criticizing this sort of research because of inconclusive
results attributable to a lack of theoretical grounding [57] and methodological flaws
[53). Terborg [96] and Nelson [71] propose that, rather than attempting to find or
develop a unifying theory to determine which are the relevant factors to investigate,
researchers should select individual and situational factors to study based on the
strength of the theoretical and empirical support underlying each.

Since the relationships among antecedent constructs and learning have not been
studied previously in the MIS context, the current theories and empirical findings have
been extended to learning. This is justifiable because it is self-evident that learning
arising from an ESS—or from any system for that matter—cannot take place unless
the system is used, at least to some extent. For nonmandatory systems, there is usually
a strong relationship between use and success, although the direction of causality is
not clear. At the same time, however, one must not presume that relationships among
antecedent constructs and use will necessarily carry over to their relationship to
learning. Antecedents to learning have been divided into two groups: characteristics
of the ESS and individual differences, leading to the research model shown in figure 1.
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Individual
Differences

- Computer training

- Prior computer experience
- Other computer use

- Tenure in organization

- Tenure in position

- Position in hierarchy Learning > Competitve
-Age Performance
- Self-efficacy

- Mental model maintenance
- Mental model building

ESS
Characteristics

- Quality
- Ease-of-use
- Analysis capability

Figure 1.

Research Model

The research model depicts the impact of ESS on perceptions of competitive perfor-
mance when viewed from a learning perspective. System characteristics and individ-
ual differences influence whether mental-model maintenance and/or mental-model
building will occur when ESS are used in organizations. Both are believed to be
important to perceptions of competitive performance. Mental-model maintenance and
its exploitation of the known [64] through logical incrementalism [80] is an important
way to enhance competitive performance. Because of its incremental nature, however,
the impact of mental-model maintenance on perceptions of competitive performance
is expected to be less than the impact of mental-model building. The latter is crucial
to forestall systemic entropy and ultimate failure [64]. Hence, model building is
necessary if substantial competitive performance improvements are to be realized by
organizations.

The specific individual differences and system characteristics that were selected for
study are described next.

Individual Differences

Zmud [113] grouped individual differences into cognitive factors, demographics, and
personality. Cognitive factors have not been successful in MIS research [2, 49, 73,
74]. Furthermore, no theory exists to support relationships among demographic factors
and information retrieval behaviors [110]. Nevertheless, the impact that demographic
characteristics have on system success has been studied in several contexts.

In a study of developers of end-user computing, Gallupe [36] found that older users

I —
Reproduced with permission of the:copyright:-owner. Further reproduction prohibited without permissionyyanw.manaraa.com



. ~ I

108 VANDENBOSCH AND HIGGINS

were less successful. He also found that there were no differences among users on the
basis of gender or education. In a study of the factors of end-user computing success
conducted in ten large organizations, Rivard and Huff [81] found that computer
background moderated attitude which, in turn, was positively related to overall
satisfaction. Similarly, in a study of 187 end users, Igbaria [52] found that training and
computer experience had strong positive effects on attitude and usage. As with
computer self-efficacy, it would seem that younger, more computer-literaté executives
would be more prone to mental-model building behavior.One personality trait, com-
puter self-efficacy, was considered a possible candidate for differentiating between
mental-model maintenance and mental-model building. Compeau and Higgins [19]
found that computer self-efficacy, “a judgement of one’s ability to competently use a
computer,” was significantly related to outcome expectations and system use in a study
of 1,020 end users. Therefore, in the ESS context, it would seem plausible that
executives with higher computer self-efficacy would be more comfortable with the
functionality of the system and, consequently, would be more able to use the system
than individuals with lower computer self-efficacy. However, it is not clear that
self-efficacy would differentially impact the two types of learning.

System Characteristics

Quality

Bergeron and Raymond [11] reported that information quality was the most important
attribute of ESS. Rockart and DeLong [83] list “data presented in more meaningful
formats” as an attribute enabling mental-model enhancement. In addition, quality
has often been studied in other IS contexts as a determinant of use or success. For
example, Zmud [112] empirically derived several dimensions of information
quality. He found that high-quality information was relevant, accurate, factual,
complete, reliable, timely, orderly and precise, readable and reasonable. He also
found that accurate and timely information contributes to system success. In a
study to determine the impact of perceived quality and accessibility on the use of
information, O’Reilly [76] operationalized Zmud’s definition and found that
accuracy, specificity, relevance, reliability, and timeliness were indicative of
information quality. He found that perceived quality of information available for
decision making was related to the importance ranking of information sources.
Swanson [95] found that quality plays a more significant role than accessibility in
the selection of an information channel. Doll and Torkzadeh [27] developed an
instrument to measure satisfaction that contained several subdimensions relating
to quality. Their conceptualization of satisfaction consisted of content, accuracy,
ease of use, format, and timeliness. In summary, content, accuracy, format, and
timeliness are all components of quality as defined by Zmud [112], O’Reilly [76],
and Swanson [95].

Given the strong relationship found between quality and use or success in several
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different contexts, it would appear that the higher the quality of the system, the greater
the possibility that it will promote learning. However, it is unclear how quality would
differentially affect mental-model maintenance and mental-model building.

Ease of Use

Perceived ease of use is often a good predictor of system success [24, 27]. Yet,
Bergeron and Raymond [11] found that the user interface was a relatively less
important ESS attribute. This may be the case because ease of use is a definitional
component of ESS [78] and because earlier difficulties with ESS interfaces have been
overcome to a large extent [107]. ESS are designed so they are easy for executives to
use, particularly those executives with neither the time nor the inclination to learn
computer systems. Therefore, it would seem unlikely that ease of use will be a strong
predictor of learning via ESS, as it is unlikely to differentiate between users and
nonusers of the technology if developers have been successful. However, ease of use
is not an objective dimension. It is dependent on the user’s experience, expectations,
and personal preferences [82]. Hence, whether or not ease of use is a useful construct
in this context is an empirical question that needs to be answered.

Analysis Capability

Rockart and DeLong [78] refer to the importance of “analysis capability” for enhanc-
ing mental models, and Rockart and Treacy [85] also allude to its importance.
Bergeron and Raymond [11] considered analysis capability to be a subset of technical
capability, and found that it was less important than other attributes to the success of
ESS. In a review of the literature on managerial support systems (defined as informa-
tion technologies that support managerial activities), Benbasat and Nault [10] found
that modeling features improved decision-maker performance. While the evidence is
not entirely consistent, it would seem that analysis capability (the ability to perform
analyses on the data resident in the ESS) is indeed important to learning, and is more
likely to be related to mental-model building.

Insummary, demographic factors, computer self-efficacy, the ESS’s quality, its ease
of use, and its analysis capability are all expected to affect the type of learning that an
ESS encourages.

Method

TO INVESTIGATE FIGURE 1. A MAIL SURVEY WAS UNDERTAKEN. It provided data to
study the way in which executives perceive the relationships between mental-model
maintenance and perceptions of competitive performance and mental-model building
and performance. In addition, it tested whether or not ease of use, quality, analysis
capability, demographic characteristics, and self-efficacy affect the type of learning
that is possible through ESS.
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Construct Operationalization

Tested scales for the model’s constructs were used whenever they were available, and
were modified only as absolutely necessary to apply to the ESS context. All the items
employed either five- or seven-point Likert scales in their original instruments. The
differences in validity, methods effect, and residual error are slight between five- and
seven-point scales [3]. Hence, all questions were converted to five-point Likert scales
regardless of the original operationalization, as consistency within the questionnaire
was judged to be more important than consistency with the original scale. Five-point
scales were chosen because most of the original scales were operationalized as such.

The model’s constructs were perceptual. However, they are just as significant as
“hard data” measurements. Indeed, what managers believe is important because
perceptions often dictate behaviors [ 1] (cf. [38]). What follows is a description of each
of the scales used. (The appendix contains the survey questions.)

Demographic Factors

Training was operationalized following Igbaria [52]. The questions asked respondents
to indicate the amount of computer training they had received from five sources:
college or university, hardware or software vendors, consultants, company training
programs, and tutorials. The remaining demographic factors—experience, other com-
puter use, tenure in organization and position, organizational level, and age—were
operationalized via single questions.

Computer Self-Efficacy

Compeau and Higgins [19] employed a ten-item scale to measure computer self-effi-
cacy. The high reliability of the scale (Cronbach’s alpha was 0.94) coupled with the
length of the current instrument prompted a pruning back to the five items with the
highest factor loadings. Compeau and Higgins’s results indicated that these five items
were nearly as reliable as the longer scale (Cronbach’s alpha was 0.90).

Perceived Ease of Use

Davis’s [24] six-item scale for perceived ease of use was included in the questionnaire.
He followed a careful process to develop a reliable and valid scale to measure
perceived ease of use. In two separate studies, the scale attained exceptionally high
reliability scores (Cronbach’s alphas were 0.86 and 0.94) and high scores on measures
of convergent and discriminant validity.

Quality

O’Reilly [76], Swanson [95], and Zmud et al. [114] have empirically investigated the
quality construct. Swanson [95] divided quality into two components: technical
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quality and information value. He defined technical quality as the objective measures
of quality such as reliability, precision, accuracy, timeliness, comprehensiveness and
conciseness, and information value as the measures that relate the quality of the
information to its specific user (i.e., usefulness, relevance, importance, meaningful-
ness, value).

No clear list of scale items defining quality emerge from a comparison of the scales
of these three researchers. For example, Zmud et al. [114] included dependability as
a component of accessibility and reliability as a component of quality, while Swanson
[95] considered both part of technical quality, and O’Reilly [76] included only
reliability.

O’Reilly’s scale was chosen as the basis for the quality construct because of its Likert
format (the other two were semantic differential scales) and high reliability
(Cronbach’s alpha 0f 0.89). O’Reilly’s seven quality items were modified slightly and
four additional items were added to incorporate major components of the Swanson
and Zmud operationalizations that were absent from the O’Reilly scale. These include
suitability, interpretability, helpfulness, and efficiency.

Analysis Capability

Two questions were created to investigate ESS analysis capabilities. The first ques-
tioned the ESS’s usefulness for analyzing company performance; the second ques-
tioned its usefulness for developing new ways to analyze data.

Mental-Model Maintenance

Three questions were developed io tap the concept of mental-model maintenance.
They focused on its convergent nature. One question asked about the impact of the
ESS on understanding the business, another on the usefulness of the ESS for staying
close to the business, and the third, the ESS’s usefulness for increasing focus.

Mental-Model Building

The questions to tap the mental-model building construct focused on the divergent
nature of the concept. One question asked how useful the ESS was for improving
insights and creativity; the other, the ESS’s usefulness for testing assumptions about
the business.

Competitive Performance

Two questions were asked: one investigating the usefulness of the ESS for keeping
up with the competition, and the other, the ESS’s usefulness for surpassing the
competition.

Pretest Results

The questionnaire was reviewed by colleagues, an executive support system vendor,
and a consultant to top management before being pretested by the senior executives
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at a Canadian resource-based conglomerate. Respondents in the pretest included the
chairman of the board, the president and CEO, the CFO, divisional executive vice-
presidents, and, at the company’s request, the senior external auditor. The company
contact was the corporate controller, who ensured that respondents included heavy,
moderate, and light users of the system. Individually addressed explanatory letters,
surveys, and return envelopes were sent to the contact who agreed to distribute them
and ensure that responses would be prompt. The response rate for the pretest was 87.5
percent. Upon completion of the pretest survey, the contact and one other respondent
were interviewed in order to determine their reactions to it. Both indicated that they
found the survey relevant and straightforward. Based on the positive feedback from
the pretest respondents, a survey was undertaken of a cross-section of Canadian
companies using executive support systems. ‘

Stucly Sample

Contacts were made with ESS software vendors and consultants to obtain the names
of companies that had an ESS that had been installed for at least three months. In
addition, the popular press was scanned for companies with ESS that they might be
willing to talk about. This approach ensured that the survey respondents had access to
ESS that were considered at least modestly successful by some organizational mem-
bers, and that they had had access long enough to form opinions about the questions
posed in the survey. At this stage of the research, it was felt that understanding the
interrelationships among the constructs was more important than generalizability.

In each company, a contact person was interviewed to ensure that the ESS had been
in full operation for at least three months, and was available for use by the most senior
managers of the organization. Once the system was deemed qualified for inclusion,
the survey was administered as in the pretest described above. The contacts were
explicitly asked to send questionnaires to all people who had access to the system,
whether or not they actually used it, in order to ensure that potential learning style
biases for and against ESS use were included among the respondents. All respondents
were: guaranteed confidentiality. Nonrespondents were contacted once more by the
company contact.

Thirty-four companies were contacted about participation in the survey. Of these,
threc companies had dismantled their systems, six companies did not have a system
that met the criteria, six companies declined, and ten companies found the timing
inconvenient and asked to be surveyed at a later date. The remaining nine companies,
from various industries including natural resources, chemicals, banking, utilities, and
industrial products, agreed to participate in the study, for an organizational response
rate of 26.5 percent. Three of the companies were Canadian subsidiaries of multina-
tional organizations, three were Canadian multinationals, and three were companies
operating across Canada. All of the companies appeared in the Financial Post list of
the 500 top Canadian companies. Mean sales for 1990 for the nonbanking companies
was CDNS$ 2.3 billion and the mean number of employees was 5,035. Two of the
sample companies were banking institutions. Their mean 1990 total income was
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Table I  Response Rate by Company

Company Completed surveys Response rate
1 6 86%
2 5 83%
3 3 60%
4 28 28%
5 1 55%
6 4 57%
7 5 83%
8 4 31%
9 7 70%

CDNS$ 5.7 billion and their mean number of employees was 21,408. Eight of the nine
ESS had been developed using either Comshare’s Commander or Pilot’s Command
Center. The ninth ESS had been developed in-house.

Discussions with developers indicated the systems that were included in the survey
had been designed to provide executives with information that was fundamental to
their organizations’ competitiveness. For example, one company provided informa-
tion that enabled their executives to move away from managing transactions, and
instead, toward managing a portfolio. Another provided customer service information
that was deemed to be a strategic necessity in maintaining market leadership. A third
company built an extensive international system that enabled executives to monitor
aspects of all major businesses. A fourth tracked early warning indicators of future
market trends. In all cases, the systems provided both operating and financial infor-
mation across a wide range of areas within their respective organizations.

One hundred and seventy-four surveys were distributed; seventy-three were re-
turned, for a response rate of 42 percent. (Table 1 analyses the response rate by
company.) The mean age of the respondents was 43 years, and the mean number of
layers to the president was 1.96. The presidents of six of the nine companies com-
pleted the survey. Thirty percent of the respondents reported to the president. The
mean tenure in the company was 16.9 years and the mean tenure in the job was 3.1
years. The mean time the ESS had been available for use was 16.8 months. The
respondents had a wide range of system usage varying from no use to four hours per
day. The mean daily use was 0.67 hours with a standard deviation of 0.68.

Two analyses were undertaken to ensure that there were no significant company
differences in the sample. Because the number of respondents from most of the
organizations was less than required for parametric statistics, nonparametric statistics
were used in the first analysis. A series of Kruskal-Wallis one-way anovas [90] was
undertaken to test if the demographics of the respondents were consistent across
companies. No significant differences were found at p < 0.05 for tenure in the
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company, tenure in the position, layers to the president, or age.

A second analysis was undertaken to ensure that company 4 did not skew the sample,
given the large proportion of respondents from that organization. First, the sample was
split into two subsamples, one containing the company 4 respondents, and the other
containing all the others. Pearson correlation co-efficients between the mental-model
maintenance, mental-model building, and competitiveness items were calculated for
each subsample. In all but one combination, the significance of the correlations was
the same between the two subsamples.

Date Analysis

Two analyses were undertaken. In the first, Pearson correlation coefficients between
the demographic factors and the two mental-model constructs were calculated (simple
averages were calculated for the multi-item scales). Table 2 lists these correlations
and taeir significance.

There were no significant relationships (at p < 0.05) between the demographic
factors and the mental-model constructs. These results are at odds with what was
predicted by the results reported in the literature linking use demographics, use, and
attitude. Hence, it may not be appropriate to generalize findings relating to other
information technologies to the ESS context. '

Partial least squares analysis (PLS [61, 111]) was used to test the remainder of the
model. PLS is a theory-based approach to conceptualization that has been designed to
integrate theory and data, and hence, provides a better platform than traditional
multivariate techniques from which to construct and verify theory [32, 33]. In the
absence of causal modeling, all that can be inferred from survey data are descriptions
and correlations. With causal modeling, there is the potential to infer causation with
a limited amount of confidence. Another major strength of causal modeling arises
from the fact that theory and data take meaning from each other. Hence, the reliability
and validity of the constructs can be verified in light of the theory’s nomological
network and assessed simultaneously with the estimation of the relationships among
the constructs.

Partial least squares is an appropriate technique to use in a theory development
situation such as this research [7]. Its purpose is to find the highest prediction accuracy
possible. Because of its flexibility, PLS provides a powerful way to understand the
interaction between theory and data. In addition, PLS has minimal data assumptions.
No specific distributions are required and there are no assumptions about the indepen-
dence of observations. Finally, small samples work well in PLS. Because PLS is a
regression-based technique, it requires at least ten cases for each variable in the most
complex multiple regression. (The most complex multiple regression is the dependent
construct with the greatest number of paths leading to it.) PLS uses ordinary least
squares to minimize the residual variance and estimate case values. Because of its
foundations in regression, PLS can make use of many standard statistical significance

tests. For example, jackknifing [34] can be used to generate standard errors and
t-values. ‘
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Table 2  Correlations between Demographic Factors and
Mental-Model Constructs

Factor Model maintenance Model building
Computer training 0.1821* 0.0451
Prior computer experience 0.1694" 0.0871
Other computer use -0.0248 -0.1045
Tenure in organization -0.1097 -0.0706
Tenure in position -0.0883 -0.0055
Position in hierarchy 0.0103 0.1030
Age -0.0301 0.0336

* Significant at p < 0.1.

Partial least squares has been used in a number of studies in various disciplines such
as marketing [6], organizational behavior [48], and MIS [43, 81, 99].

Findings

ALTHOUGH THE MEASUREMENT AND STRUCTURAL PARAMETERS ARE ESTIMATED
TOGETHER, a PLS model is analyzed and interpreted in two stages: (1) the assessment
of the reliability and validity of the measurement model, and (2) the assessment of the
structural model. This sequence ensures that the constructs’ measures are valid and reliable
before one attempts to draw conclusions regarding the relationships among the constructs
[7]. Hence, the results of the research are discussed in two parts: the quality of the construct
measurement, and the strength of the relationships in the model.

Construct Measurement

Measures of the constructs were assessed by examining individual item reliability,
internal consistency or convergent validity, and discriminant validity.

Reliability

As a first step, individual reliabilities for the constructs in the model were assessed.
A common rule of thumb for the minimum criteria for acceptance of an item is that it
has a loading of greater than 0.7 on its respective construct, implying that more than half
of the observed variance of the variable is explained by the construct it measures [15].
The initial factor structure indicated that two of the constructs were problematic.
Quality had three items with loadings of less than 0.7. Q2-Timely had a loading of
0.664, Q5-Reliable had a loading of 0.653, and Q6-Accuracy checking had a loading
0f 0.235. In addition, while it exceeded the 0.7 cutoff, Q1-Accurate had a loading of
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only 0.714. These results suggested that the quality construct might be multidimen-
sional.

An exploratory principal components analysis with varimax rotation indicated that
there were two dimensions to the quality construct that corresponded to Swanson’s
technical quality and information value. (Table 3 shows the rotated factor matrix.)
Given its multidimensionality, the quality construct was divided into technical quality
and information value for subsequent analyses. Q6 was excluded from further analysis
because of its poor loading on both constructs. This may be due to the fact that Q6
relates to user behavior rather than system characteristics as the remainder of the
questions do.

In addition to the problems in the quality scale, one of the items in the self-efficacy
scale loaded poorly: S1-No one around to tell me what to do. It was excluded from
further analysis.

The PLS model was rerun with the indicated changes to the measurement model.
The final factor structure appears in Table 4.

Intemal Consistency

The measure of internal consistency developed by Fornell and Larcker [35] was used
to assess convergent validity. This measure is similar to Cronbach’s alpha, but rather
than assuming that each manifest variable contributes equally to the latent variable, it
uses the item loadings as they exist in the causal model. Internal consistency of all the
constructs was acceptable using Nunnally’s [75] guidelines of 0.8 for basic research
(Table 5).

Discriminant Validity

Discriminant validity was assessed in two ways. The first test was to ensure that all
items loaded more highly on their associated construct than on any other (Table 4).
The second test was to compare the square root of the average variance extracted to
the correlations between constructs. In all cases, the square root of the average variance
extracted was greater than the correlations between constructs. Hence, discriminant
validity was acceptable. Table 5 shows the results obtained.

Strength of Relationships

The significance of the path coefficients in the structural model was assessed through
ajackknife analysis. The model had high predictive power. It accounted for 30 percent
of the variance in competitive performance and 58 and 53 percent of the variance in
mental-model maintenance and mental-model building, respectively. Figure 2 shows
the path coefTicients for the model.

The paths from ease of use, information value, and analysis capability to mental-
model maintenance and mental-model building were all substantive and positive,
implying that these constructs are related to both kinds of learning. The difference in
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Table 3  Rotated Factor Matrix

Item Factor 1 Factor 2
(information value) (technical quality)

Q10—Helpful 0.89
Q9—Specific to needs 0.82
Q8—Interpretable 0.78 0.35
Q3—Relevant 0.78 0.35
Q4—Meets requirements 0.72

Q11—Efficient 0.66 0.49
Q7—Suitable 0.61 0.48
Q5—Reliable 0.90
Q1—Accurate 0.31 0.81
Q2—Timely 0.34 0.70
Q6—Accuracy checking 0.39

path strengths for analysis capability (0.10 for maintenance and 0.39 for building)
provides a strong indication that this construct distinguishes between maintenance and
building, the only one of the antecedent constructs tested that does so.

The path between technical quality and mental-model maintenance was weak. The
path between technical quality and mental-model building, at—0.23, was substantive
and negative.

The results for self-efficacy were weak. The path between self-efficacy and model
maintenance was not substantive. The path between self-efficacy and model building
was also weak, but negative. The frequencies for the self-efficacy items were bimodal.
Executives had either no confidence or complete confidence that they would be able
to use a new function under various conditions. Hence, the self-efficacy measure may
not have been psychometrically sound for executives, who may be more definite,
self-assured, and confident than people in general. It also may have been inappropriate
because the executives are using a technology designed specifically to assuage any
anxiety they might have.

The path between mental-model building and perceived competitive performance
was substantive at 0.53. At 0.04, the path between mental-model maintenance and
perceived competitive performance was not substantive. This finding is somewhat at
odds with the research model, which predicted that while building would have a
stronger relationship to perceptions of competitive performance than maintenance,
both forms of learning would influence it.

Discussion

THE RESULTS OF THE SURVEY IMPROVE OUR UNDERSTANDING of the relationships

proposed in the research model. Figure 3 shows the modifications to the model that
these results support.

Most important, perceived competitive performance was strongly related to mental-
model building, but was unrelated to mental-model maintenance. There are several
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Table 4  Final Factor Structure

Item Ease of Techni- Informa- Analysis Self-effi- Mental- Mental- Comp.
use calqual- tion capabil- cacy model model perfor-
ity value ity mainte- building mance

nance

E1—Easyto 0827 0423 0330 0222 0488 0403 0239 0.233
learn

E2—FEasyto 0868 0.415 0518 0460 0401 0463 0409 0.311
get to work

E3—Under- 0.853 0373 0375 0.273 049 0429 0234 0.167
standable

E4—Flexible 0.730 0415 0.531 0.444 0357 0456 0490 0.478
E5—asyto 0.906 0.514 0.447 0330 0539 0496 0273 0.202
be skillful

E6—FEasyto 0929 0519 0471 0323 0503 0511 0286 0.160
use

Qi—Accurate 0.167 0885 0586 0250 0.141 0465 0242 0.069
Q2—Timely 0225 0.807 0584 0258 0265 0460 0.267 0.332
Q5—Reliable 0.177 0.882 0522 0232 0229 0488 0.133 0.103
Q3—Relevant 0.140 0585 0815 0.336 0.264 0594 0450 0279
Q4—Meotsre- 0273 0.507 0825 0.511 0213 0626 0.529 0.281
quirements

Q7—Suitable 0.188 0.508 0.716 0469 0266 0.517 0520 0.353
Q8—iInterpret- 0.256 0.543 0.829 0379 0233 0.611 0454 0.187
able

Q9—Specific  0.358 0.495 0848 0538 0314 0.634 0.572 0.323
to neads

Q10--Helpful 0220 0.609 0.799 0511 0.129 0.547 0.434 0.303
Qii--Efficient 0.189 0411 0701 0540 0.202 0.560 0406 0.338

A1—Perfor- 0303 0.337 0565 0845 0.142 0479 0530 0.218
mance analysis

A2—Newanal- 0.177 0.127 0404 0804 0.218 0.354 0.538 0.385
yses '

. S2—Writtenin- 0.058 0.089 0.204 0.361 0.849 0208 0.116 -0.009
structions
S3—Seen 0.152 0.236 0207 0226 0773 0.134 -0.011 0.184
someone else
S4—TContact 0.132 0273 0.192 0.073 0.845 0.258 -0.003 0.143
available .
S5—Lots of 0.174 0.242 0328 0.144 0910 0394 0.230 -0.100
time

M1—Under- 0.189 0.407 0564 0476 0.183 0768 0.569 0.287
standling busi-

ness

M2—Staying 0.166 0.482 0702 0435 0244 0902 0.674 0.462
close to busi-

ness

M3—increas- 0.255 0.489 0580 0368 0428 0834 0.565 0.273
ing fccus
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Table 4  Final Factor Structure

[tem Ease of Techni- Informa- Analysis Self-effi- Mental- Mental- Comp.
use calqual- tion capabil- cacy  model model perfor-
ity value ity mainte- building mance
nance
B1—Testing 0.264 0.174 0536 0647 0078 0564 0779 0486
assumptions
B2—nsight 0.204 0295 0592 0542 0191 0928 0915 0.530
and creativity
Cl—Keepup 0.009 0.184 0364 0355 0.053 0405 0.534 0.972
with competi-
tion
C2—Surpass 0.016 0.199 0.347 0.335 0052 0.392 0.522 0.949
competition

Table 5 Internal Consistency and Correlations between Constructs

Internal 1 2 3 4 5 6 7 8
consis-

tency
1—Easeofuse 0.942 0.86
2—Technical 0.894 052 0.86

quality

3—Information 0.926 0.53 066 0.81

value

4—Analysis 0810 041 029 059 0.83

capability

5—Self-efficacy 0.909 054 025 030 022 085

6—Model 0874 054 055 074 051 034 084
maintenance

7—Model 0918 039 025 061 065 014 072 092
building

8—Competitive 0.960 031 020 0.37 036 005 042 055 0.96
performance

Diagonal elements are the square roots of the average variance extracted; off-diagonal elements
are correlations between constructs.

possible explanations for why there was not a substantive link between mental-model
maintenance and perceived competitive performance.

First of all, competitive performance is a complex, multidimensional construct
[102]. Perhaps its high-level operationalization in the survey precluded finding a
significant relationship between it and mental-mode! maintenance. For example,
mental-model maintenance may impact efficiency but not effectiveness. Second, it
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* Insignificant paths. All other paths significant at p = 0.05.

may be that the improvements to competitive performance attributable to the mental-
model maintenance resulting from ESS use are too small to measure. Third, executives
may use several information channels to maintain their mental models and may not
attribute incremental performance improvements to the ESS. Finally, the management
literature suggests that mental-model building is critical to long-term competitive
performance, while mental-model maintenance is not. The items measuring percep-
tions of competitive performance may have encouraged the respondents to take a
long-term perspective in thinking about competition. Hence, the relationships that
were uncovered provide more support for the relationship between mental-model
building and perceived competitive performance.

The survey also deepened our understanding of which factors affect mental-model
building and mental-model maintenance. Ease of use and information value were both
strong predictors of model maintenance and model building, but did not help to

1
Reproduced with permission of the copyright:owner. Further reproduction prohibited without permissionyyanwv.manaraa.com



EXECUTIVE SUPPORT SYSTEMS AND LEARNING 121

distinguish between the two. It would seem that these constructs are necessary but not
sufficient conditions for mental-model building and related improvements in compet-
itive performance. It would also seem that ease of use is not yet so common that it
does not help to differentiate among ESS.

The weak relationship between technical quality and mental-model maintenance
and the negative relationship between it and mental-model building indicate that
accuracy, timeliness, and reliability are not only not important, but that an excessive
focus on them may limit the potential of ESS to support mental-model building. This
is not to say that accuracy, timeliness, and reliability are not important ceterus paribus,
but rather that in situations where resources are constrained, executives are more
interested in new and unusual information. This explanation fits well with the
prevailing wisdom of what is important to them [28, 30, 69]. It also fits with Gorry
and Scott Morton’s [42] admonition that quality decisions are not necessarily im-
proved through improvements in information inputs. Comments made by two of the
executives who were surveyed also support this point of view. One executive wrote:

As a VP, [ do not need up to the minute data. . . . | find most of my time is spent figur-
ing out the future, not looking at the past.

Another said:

Ready access to yesterday’s data is unimportant.

While there is little question that many executives need accurate, reliable, and timely
information to make some of their decisions, these characteristics may be less
important for many of the decisions executives make using the information available
in their ESS.

The negative relationship between technical quality and mental-model building
requires further discussion, however. It seems unlikely that the lower the technical
quality of a system, the more useful it is for mental-model building. Recall that
technical quality consists of accuracy, timeliness, and reliability. It may be that too
much attention to these items results in an ESS containing information that was already
available to executives in other forms, thereby fitting into existing mental models, and
precludes information that is different, unusual, and possibly risky: the characteristics
it requires for mental-model building. For example, it may be easy for a development
team to provide access to balance sheet and income statement information after the
month close, although executives have little use for the information since it is
retrospective. It may be much more useful for them to look at competitive actions.
Unfortunately, developers may have a much more difficult time providing this sort of
information.

Analysis capability is the construct that most clearly distinguished between mental-
model maintenance and mental-model building. Since the questions relating to anal-
ysis capability were worded to ask whether the system was useful for analysis, which
is a behavior of the users of the systems, rather than whether it had analysis capability,
which is a feature of the system, these results indicate that the type of learning that
ESS support may depend, at least in part, on the way they are used. However, it is

T
Reproduced with permission of the copyright:owner. Further reproduction prohibited without permissionyyanwv.manaraa.com



122 VANDENBOSCH AND HIGGINS

ESS . ) Competitive
Characteristics > Learning Performance

- Analysis capability - Mental model
- Ease-of-use building
- Information value

Figure 3.

important to reflect upon what analysis capability means in the ESS context.

Few executives undertake analyses such as developing scenarios and creating
percentage comparisons of various operations. They typically have analysts who
support them in these activities. The ESS analysis capabilities that most executives
avail themselves of are: determining which data will be seen together and hence, which
will be compared; selecting presentation formats; manipulating the rows, columns,
and sort order of reports; and “mucking around in the data,” calculating single ratios
or differences depending on what strikes them as important when they see the numbers.
The results indicate that these “back of the envelope” analysis capabilities may be
more important to mental-model building than to mental-model maintenance. This
finding supports Rockart and DeLong [83], who found that “improved analytic and
modelling capabilities” (p. 135) are one of the key ESS attributes required for
mental-model enhancement.

The research is not without limitations. The first relates to organization bias. It seems
likely that organizations that are unhappy with their systems would be less inclined to
participate in research of this nature. Hence, the sample of ESS probably contains a
larger proportion of “good” systems than is the case in the population of all ESS. A
second limitation relates to the notion of causality. While evidence of causality was
provided, causality itself was not proven. A third limitation is that of common method
variance and same source bias. The research relied on user perceptions and a single
method to elicit those perceptions.

Several avenues for future research emerge from this study. First, the strong
relationship found between mental-model building and perceived competitive perfor-
mance should encourage the development of a deeper understanding of what it takes
to develop systems that stimulate mental-model building. This research investigated
several possible contributing factors, but undoubtedly, more theoretical development
in this area will provide factors that may unlock this important cognitive process. For
example, future research should investigate the nature of analysis capability and how
ESS can be designed to provide the support that executives need to build mental
models. Given the difference in the effect of the two mental-model constructs,
understanding which factors differentiate between them is fundamental to furthering
our understanding of how ESS support improvements in competitive performance.
Furthermore, the kind of learning executives engage in because of their ESS may
depend on the use to which they put the system. Hence, a consideration of other
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behaviors that might impact learning may provide insight into the factors that are likely
to promote desired outcomes. In addition, more work is required to determine the
components of context that are important to mental-model building and whether or
not and how they interact with system characteristics.

In addition to improving our understanding of ESS and mental models, the concept
of competitive performance should be operationalized at a lower level of abstraction.
There is general agreement that performance is a multidimensional construct [102],
although there is some disagreement about what the dimensions ought to be. Since it
is unlikely that mental-model maintenance has no organizational benefits, research
should be undertaken to determine the kinds of impact that the different types of
learning have on different aspects of competitive performance such as efficiency,
effectiveness, innovation, and consensus building.

Both quantitative and qualitative research will be required to deepen our understand-
ing of the relationships among ESS, individual predispositions, organizational context,
learning, and competitive performance. Case studies will help to elucidate how ESS
are expected to affect learning and competitive performance and the conditions that
are expected to affect how ESS are used; in other words, they will facilitate a
description of why ESS are used the way they are and the consequences of that use.
Case studies will also assist in more precise operationalization of key constructs. It is
important to ensure that the behaviors the constructs describe do, in fact, take place in
organizational settings, and that the list of behaviors is complete and measurable.
Further survey research that has been informed by qualitative studies will enable both
triangulation and statistical analysis of the findings across a much wider variety of
settings than is possible in qualitative research.

Conclusion

THIS STUDY DEVELOPED AND TESTED A PRELIMINARY MODEL OF THE RELATIONSHIPS
among ESS, learning, and performance. In accomplishing this objective, the research
made contributions to the fields of MIS and organizational learning and has several
implications for managers.

First, the research provided insight into whether or not and how ESS contribute to
learning and competitive performance in organizations. It seems that ESS can contrib-
ute to both forms of learning: mental-model building and mental-model maintenance.
It also seems that ESS are perceived to contribute more to competitive performance
when they enable mental-model building than when they enable mental-model main-
tenance. Finally, the differences in the relationships between the antecedent constructs
and mental-model maintenance and mental-model building contribute to our under-
standing of how these different forms of learning are encouraged. The research
indicates that one way ESS enable mental-model building is through the provision of
analysis capability.

Second, the research made a contribution to the field of organizational learning by
operationalizing mental-model maintenance and mental-model building and demon-
strating that they can be conceptualized as two distinct constructs, at least in this
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context. Clearly, more research is required to establish their robustness.

The research also has implications for managers. The most important of these relates
to the relationship between mental-model building and competitive performance.
Organizations that embark on ESS development based on promised gains in compet-
itive performance should proceed cautiously. Without mental-model building, com-
petitive performance gains seem unlikely. Consequently, the inclusion of analysis
capability seems crucial to ensure that the ESS will have an impact on competitive
performance. In addition, the research points to the fact that if trade-offs must be
made between information value and technical quality, information value is the
more important. Providing executives with analysis capability to look at new and
unusual information should take precedence over providing more accurate, timely,
and reliable versions of currently available information. Companies should be
leery of ESS that are justified on the basis of improved technical quality. They
may find that the systems do very little in terms of organizational performance.
Finally, the research indicates that developers must continue their efforts to make
ESS casy for executives to use.

The diversity of organizations and ESS that were studied, the large number of
executives that participated, and the strength of the results provide compelling
evidence to support the research model. ESS can and do foster executive learning and
impact competitive performance as a result.

Microcomputer, networking, and database technologies have advanced to the point
where an integrated, easy-to-use, and powerful ESS can be built. However, what has
distinguished the successes from the failures has not been clear. The research described
here supports the view that the success of these systems is contingent upon whether
or not they enable executive learning. It may be that learning, rather than the traditional
metrics such as ease of use, technical quality, and use, is the most appropriate way to
measure their impact.
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APPENDIX: Survey Questions

Training
Please indicate how much computer training you have received from each of the

following sources. (College or university, hardware or software vendor, consultant,
company training program, self-training [e.g., tutorials]).

I - -
Reproduced with permission of the copyright:owner. Further reproduction prohibited without permissionyyanwv.manaraa.com



EXECUTIVE SUPPORT SYSTEMS AND LEARNING 129

Self-Efficacy

I could use the new function . . .
Notatall Neu- Totally
confident tral confident

S1—If there was no one around to tell me what 1 2 3 4 5
to do.
S2—If I had only written instructions to refer to.
S3—If I had seen someone else using it before
trying it myself.
S4—If I could contact someone for help if T got
stuck.
S5—If I had a lot of time to complete the task for
which the function was provided.

Quality

Not at all Very
accurate accurate

QIl—How accurate is the information you get 1 2 3 4 5
from your company’s ESS?

The remaining questions were asked in the same way with the scales adjusted to fit
with the specific content of each (that is, notatall ... /very ... ).

Q2—How timely is the information you get from your company’s ESS?
Q3—How relevant to you, on average, is the information you get from your
company’s ESS?
Q4—How often is the information you get from your company’s ESS exactly
what you require?
Q5—How reliable is the information you get from your company’s ESS?
Q6—How often do you check the accuracy of the information you get from
your company’s ESS?
Q7—How suitable is your company’s ESS for meeting your typical informa-
tion needs?
Q8—How easy is it for you to interpret information from your company’s ESS?
Q9—How specific to your particular needs is the information from your
company’s ESS?
Q10—How helpful to you is your company’s ESS for supporting your typical
decisions?
Q11—In terms of time and effort required to obtain information in comparison
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to its value in supporting decision making, how efficient do you find you
company’s ESS?

Ease of Use

Strongly Neu- Strongly
disagree  tral agree

E1—The ESS has been easy for me to learn. 1 2 3 4 5
E2—1 find it easy to get the ESS to do what
I want it to do.
EB3—The method of interacting with the ESS is
clear and understandable.
E4— find the ESS flexible to work with.
ES—It is easy for me to become skillful at using
the ESS.
E6—Overall, I find the ESS easy to use.

Analytic Capability

Ail—Usefulness of ESS for analyzing company performance.
A2—Usefulness of ESS for developing new ways to analyze data.

Mental-Model Maintenance
MI1—Impact of ESS on understanding of the business.

M2—Usefulness of ESS for staying close to the business.
M3—Usefulness of ESS for increasing focus.

Mental-Model Building

B1—Usefulness of ESS for testing assumptions about the business.
B2—Usefulness of ESS for improving insights and creativity.-

Competitive Performance

C1—Usefulness of ESS for keeping up with the competition.
C2—Usefulness of ESS for surpassing the competition.
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