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ABSTRACT
In this paper we argue that successful information
systems development requires creative problem
solving skills, and present two cognitive factors, selfefficacy, and creative self-efficacy, and one affective
factor, playfulness, as three key personal factors that
aid creative problem solving during information
systems development (ISD). A research model to
support our argument is constructed synthesizing
relevant literature from social cognitive theory, IS
success, and software quality research streams. A
proposed methodology to test the research model and
the research implications are also presented.
Keywords: Self-efficacy, Creative Self-efficacy,
Playfulness, Information Systems Development,
Software Quality Performance.
INTRODUCTION
Managing Information Systems (IS) human resources
has been long recognized as one of the key
management issues in the domain of information
systems [8, 33, 34]. Two key economic and
environmental trends pose a critical challenge to IS
human resources management. First, organizations
are under constant pressure to cut costs, and
consequently,
often downsize organizational
functions such as information systems, which are
perceived to be support rather than line functions. For
example: Nokia is planning to reshuffle 700
employees in order to improve its focus and
efficiency. Similarly SanDisk is planning to layoff
250 people and Motorola is cutting 3500 jobs to
remain profitable [32]. Second, there is a shortage of
well trained IS personnel [26, 27], which further
exacerbates the problem. Typically when firms
downsize or when there is a shortage of skilled IS
workers, IS executives are forced to staff projects
with fewer people, who now require a broad range of
skills to fulfill the needs of the project. But
simultaneously, IS executives are often faced with
complex projects that cover a wide range of
technologies “calling for greater and more
specialized skills” [33, p. 480]. Consequently, IS
executives and their project teams are often expected
to deliver results under multiple constraints, forcing
them to be creative.
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So, how do IS personnel manage in such demanding
work situations? What skills and knowledge do they
need to adapt to produce superior performance under
such conditions? Traditionally, IS personnel are
expected to posses a blend of technical and business
skills to succeed with a stronger focus on technical
knowledge [4, 41]. Technical and business skills are
essential and necessary for conceptualizing, and
implementing IS projects. But these skills are not
sufficient for successful completion of IS projects in
a climate where there is an increasing need for
creative solutions. We posit that in addition to
technical and business skills, IS personnel need to
possess appropriate psycho-social related personal
factors that help foster creativity.
However, IS research has not adequately addressed
the inclusion of important personal factors such as
cognitive, affective, and conative factors in the skill
set required of an IS worker. These personal factors,
which reflect the thoughts, emotions, and intentions
of a person, have been shown to affect the person’s
job related behavior [6, 14]. Further these are
independent of technical and managerial skills that IS
personnel are expected to posses. Cognitive,
affective, and conative factors of IS personnel can
hence potentially affect the job related performance
of IS personnela and consequently, the quality of
systems developed and maintained.
In this paper we argue for the inclusion of two key
cognitive factors – self-efficacy, and creative selfefficacy, and one affective factor – playfulness, in an
IS personnel’s skill set to help cope with the demands
of their profession. Specifically, our research agenda
in this paper is to theoretically argue for the
consideration of the above cognitive and affective
factors, develop an overarching conceptual model to
depict the impact of these factors on IS development,
and propose a research plan for empirical testing of
our conceptual model. Accordingly, the rest of the
paper is organized as follows. In the next section, we
discuss the relevant theoretical background for this
research. In the section following, we present our
research model and the theoretical frameworks used
to construct the model. In the section following, we
outline the proposed research methodology. The final
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section concludes with discussions on implications of
this research.
THEORETICAL BACKGROUND
Creativity, both at the organizational and at the
individual level, has emerged as an important factor
in managing organizations as it helps firms respond
effectively in today’s highly complex and volatile
environment [31], Creativity helps organizations
differentiate themselves from their competitors [39].
Studies have indicated that creativity is useful in
establishing and maintaining competitive advantage
[18, 24]. Creativity has also been recognized to be
important in the IS literature [17, 44]. For example,
research has indicated that creativity can be important
in all aspects of IS development [16]. This view is
shared by Cooper [15], who identified individual and
group characteristics that produce a creativity
fostering climate during IS requirements gathering
and analysis, and logical design phases. In addition,
IS research has focused on creativity through the
study of creativity support systems [31, 50] and has
examined the effects of group memory on creativity
[39].
Although there has been progress, few studies in the
IS domain have examined creativity [2, 44], or the
role of constructs at the individual level that lead to
creativity [see 15 for an exception]. It is important to
know what factors cause creativity at an individual
level because of the need for IS managers to identify
and appropriately staff highly creative individuals
early in the IS development process to ensure
success. Further, an identification of the factors that
cause creativity also creates room for managing these
factors appropriately to realize desired work related
results. In spite of a lacuna of creativity research
within the IS domain, the IS literature has noted the
need for creativity in the information systems
development (ISD) process [44],
setting the
motivation for this study.
We refer to the social cognitive theory (SCT) [5, 6, 7]
to identify factors that help foster creativity among
individuals. Bandura [7], the original proponent of
the social cognitive theory, identified salient
cognitive (thoughts), affective (emotions), and
conative (intentions) factors that influence a person’s
behavior including creative productivity. Among
several personal factors that Bandura identified, selfefficacy, a cognitive factor, emerged as a key
influencing factor of behavior of individuals [7].
Self-efficacy refers to the belief of an individual in
his or her capabilities to organize and execute the
courses of action required to produce given
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attainments independent of skills possessed by that
individual to complete the courses of action [6].
Empirical evidence for self-efficacy as a key
predictor of behavior abounds in diverse research
domains, including information systems [see 13 for a
detailed literature review of self-efficacy studies in
IS]. Though it has been argued that self-efficacy
beliefs influence creativity because they impact the
motivation and ability of individuals to engage in
specific behavior [5, 7, 42], IS research has not
focused on the creative aspect of behavior, instead
focusing on other behaviors such as computer usage.
Further, seminal research, e.g. Ford [22, 23],
indicated self-efficacy as a key motivational factor of
creative action. This led to the development of a new
construct called creative self-efficacy [42],
specifically tailored to address creativity. Creative
self-efficacy is the “belief one has in the ability to
produce creative outcomes” [42, p. 1138]. Creative
self-efficacy is different from self-efficacy because it
is creativity specific [42]. In fact, creative selfefficacy has been found to predict creative
performance beyond the predictive effects of job selfefficacy [42]. Also, self-efficacy has been shown to
be a predictor of creative self-efficacy [42].
Theoretical and empirical support for creative selfefficacy has since been established, particularly in
organizational behavior research [3, 12, 43, 47].
Playfulness is a construct that is closely related to
creative self-efficacy. Playfulness is defined as the
degree of cognitive spontaneity in a particular task
situation, and describes an individual’s tendency to
be spontaneous, innovative, and imaginative in a task
situation [49]. Prior studies have argued that
playfulness impacts creativity [40] and have
empirically confirmed it [25]. It has been further
argued that playfulness results in subjective
experiences like involvement, positive mood and
satisfaction [19, 28].
Using the concept of
playfulness, Webster and Martocchio [49] show
microcomputer playfulness to be important to study
because of its implications for IS success. For
example, the article notes that “employees higher in
microcomputer playfulness will view microcomputer
interactions more positively than less playful
employees and consequently will be more motivated
to engage in microcomputer interactions in the
future” [49, p. 202]. Playfulness is influenced by
one’s self-efficacy beliefs [30], and its impact on
creativity, empirically substantiated [1, 30, 48, 49].
Social cognitive theory identifies encouragement
(from peers and supervisors) enactive mastery (prior
experience), vicarious experience, verbal persuasion
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(especially by respected mentors), physiological
arousal, education level, and job complexity as key
antecedents of an individual’s self-efficacy beliefs.[7,
9, 29]. Accordingly, managing these antecedents is of
paramount importance to ensure that an individual’s
cognitive and affective factors are aligned to produce
superior job related behavior, including creative
productivity. The research model developed in this
paper includes these antecedent factors in addition to
the personal factors discussed earlier, and proposes
that
software
professionals’
self-efficacy,
playfulness, and creative self-efficacy are three key
constructs that help generate creative information
systems solutions that in turn lead to the development
of quality information systems.
While the above arguments indicate that a software
professional’s self-efficacy, playfulness, and creative
self-efficacy can individually impact ISD and the
quality of systems developed, the collective impact of
these constructs has not been addressed, particularly
in an IS development context. Collectively, they may

Personal
Key Antecedents

explain a higher variance in the dependent construct.
However, these constructs may be highly correlated,
suggesting that there is a substitution effect among
these constructs. Consequently, we attempt to
examine the complementary and substitution effects
of self-efficacy, playfulness, and creative selfefficacy on information systems development.
RESEARCH MODEL
Figure 1 shows the research model indicating the
research constructs and their relationships. Selfefficacy, creative self-efficacy, and playfulness are
shown impacting software quality performance, a
measure of ISD success. The model also depicts the
antecedents of the three personal factors. While the
research model is primarily built using social
cognitive theory as the influencing theoretical
framework, it also draws on the information systems
success, and software quality research streams. The
research model is further explicated in this section.
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Figure 1: Research Model

Social Cognitive Theory and its Implication for
the Research Model
The social cognitive theory [5, 6] premises a triadic
reciprocal relationship among an individual’s
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environment, personal factors, and behavior as shown
in Figure 2. Our research model focuses on personal
factors and behavior, or more specifically, creativity
as a behavior. We include the three personal factors
discussed earlier as the key factors that influence
creative behavior for successful information systems

Issues in Information Systems

Exploring the role of self-efficacy, playfulness,
And creative self-efficacy in information systems development

development. The antecedents of self-efficacy are
modeled as antecedents of creative self-efficacy, and
playfulness as well, as these two factors are impacted
by self-efficacy as discussed in the earlier section.

since the success of ISD projects depends on
acquiring and exploiting knowledge from multiple
domains, the rationale being that an increase in the
number of functional domains results in more ideas
and increased associations among those ideas [20,
46]

Personal Factors
Information Systems Success Model and its
Implication for the Research Model
Specifically, we measure successful information
systems development in terms of software quality
performance. The choice of this performance
measure is influenced by DeLone and McLean’s [21]
information systems success model, and is further
elucidated for our research below.

Environment

Behavior

Figure 2. Triadic Reciprocity
It should be noted that social cognitive theory from
social psychology is well established, and its validity
empirically established in diverse research domains
such as management, medicine, psychology, and
education to name a few [29]. It has found favor with
IS success researchers, and is one of the more
popular theories of human thought and action in IS
research [45]. Our focus is to integrate key constructs
from this rich theoretical stream into one theoretical
framework to examine the link between an IS
personnel’s cognitive framework and its impact on
information systems development.
SCT allows for the measurement of behavior in terms
of performance or productivity [13], a manifestation
of behavior or action undertaken. Our model
evaluates creative behavior in terms of successful
information systems development, as ISD is
considered a creative problem solving activity.
Further, ISD largely consists of heuristic tasks — that
is, tasks that do not have clear and readily identifiable
paths to the solution [15]. Therefore, studies have
noted that members in a team often use their prior
experience to diagnose the design problem and
possible solutions in ISD projects [38]. Such prior
experience of team members leads to different
approaches and triggers a generation of divergent and
creative solutions which is necessary for effective
ISD [35]. We argue that such experiences that lead to
different solutions are a result of the playfulness,
creative self-efficacy and self-efficacy of a member.
These three personal factors are especially important
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DeLone and McLean’s [21] information systems
success model posits IS success is multi-dimensional
consisting of six related constructs, namely,
information quality, system quality, service quality,
system utilization/usage, user satisfaction, and net
benefits. DeLone and McLean developed a
nomological model consisting of these six constructs
where information quality, and system quality are
considered precursors to other IS success constructs
[see 21, and a subsequent 2003 update by DeLone
and McLean in the Journal of Management
Information Systems for a detailed literature review
and support]. The IS success model is an overarching
research framework that covers all aspect of systems
success. In this research, we focus on information
systems development and not its subsequent use, and
as such, systems quality will be an appropriate
measure of ISD success.
Software Quality Research and its Implication for
the Research Model
Contemporary software quality research treats the
software quality construct as multi-dimensional, and
a distinct research stream within IS research has
emerged to address software quality. Information
systems quality, or more commonly referred to as
software quality performance, consists of system
development process quality and system product
quality [36, 37]. Development process quality is the
antecedent of product quality, and hence is a critical
determinant of product quality
[36, 37] and
consequently information systems success [21].
The above focus of software quality performance,
which includes both process and product quality, is
known as the organizational approach to software
quality management, influenced by total quality
management (TQM) principles [see 36 for a more
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detailed discussion and literature review]. Our use of
the term ISD refers to the systems development
process, and our goal is to examine how the
identified cognitive and affective factors can affect
the creative problem solving needs of information
systems development or the systems development
process.

preferred analytical methodology [10]. Significant
path coefficients between each exogenous construct
and IS quality would indicate the presence of
complementary effects. However, insignificant and
unstable path coefficients would indicate substitution
effects, as the instability would result from high
levels of multi-collinearity among the exogenous
constructs.

RESEARCH METHODOLOGY
DISCUSSION AND CONCLUSION
The unit of analysis for our study would be the
software developer, the key respondent for our
research. Data would be collected through a survey of
our key respondents. These software developers
would be drawn from firms that have significantly
downsized and those that have not downsized in the
last 12 months. This would help establish if creative
solutions were needed to adapt to a demanding work
condition resulting from downsizing. We would also
collect data on the projects that these developers
worked on to establish ISD quality independent of
the key respondents. A structured questionnaire
containing items measuring our constructs, would be
administered to software developers by obtaining
prior consent from the IS departments where these
developers work. The questionnaire will consist of
items that will be used from previous studies
wherever possible. Respondents will mark their
agreement and disagreement with the statements on a
7-point scale with 1 being “strongly disagree” and 7
being “strongly agree”.
Self-efficacy measures would be modified for this
study context from Compeau and Higgins’ [14]
instrument. Similarly, playfulness measures would be
modified from Webster and Martocchio’s [49]
instrument, and finally, creative self-efficacy from
Tierney and Farmer’s [42] instrument. Items
measuring software quality performance will be
developed primarily from [36]. It should be noted
that we have presented an overarching conceptual
model, and that this model will be detailed during its
operationalization. For example, software quality
performance will be elaborated to capture various
facets of systems development process quality, and
software product quality.
Data will be analyzed using the Partial Least Squares
(PLS) technique. Choice of PLS as the analysis
technique is two fold. First, PLS is a second
generation structural equation modeling technique
that has a higher power to analyze moderating effects
when compared to first generation regression
methods such as moderated regression analysis [11].
Second, ours is a theory generating and not a theory
confirming study, and in such situations PLS is the
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In this paper we argued for the consideration of
critical skills that can enable creativity that IS
personnel should possess in addition to technical and
business skills. To further our argument, we also
developed a research model that can enable further
academic discussion, and practitioner consideration,
for managing IS human resources. This research has
several contributions. First, this paper provides a
pioneering research model that incorporates selfefficacy, creative self-efficacy, and playfulness in one
integrated model to examine their collective impact
on information systems development. IS research has
acknowledged the importance of these factors in the
past; however studies have not examined their
collective impact in an IS development domain.
Second, this study provides a research model and a
research methodology to discern if the factors are
complementary or substitutional. Third, this study
aims to highlight to IS managers the importance of
managing individual variables such as self-efficacy,
creative self-efficacy and playfulness in the ISD
process with implication for software quality. With
commonly cited statistics that 50% of all software
development projects fail mainly on account of
inappropriate
software
development
process
management, this study provides key insights on how
that process can be managed better. In other words,
our study serves to reinforce the thought that the
success of an ISD is dependent on creativity, an issue
that deserves a much greater degree of attention
especially during a downsizing and IS worker
shortage era. We acknowledge that our model has not
been empirically validated, but defer that exercise
and also its refinement to a subsequent research
endeavor.
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a

Our use of the term IS personnel or IS workers
refers to personnel connected with IS development,
or software developers.
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