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ABSTRACT
Changes in Auditing: A Three Part Investigation
Denise R. Hanes
Chairs of the Supervisory Committee:
Timothy B. Harbert Professor, Jean C. Bedard, Ph.D., CPA
Accountancy Department
and
Professor of Accountancy, Jay C. Thibodeau, Ph.D., CPA
Accountancy Department
This dissertation consists of three studies investigating changes in auditing. This
abstract summarizes each study, including purpose, methodology, and findings.
The first study synthesizes the extant literature examining geographically
distributed work arrangements in other disciplines such as management and social
psychology. Focusing on communication and coordination, knowledge sharing, work
design, and social identity in geographically distributed teams, I identify opportunities for
future research to expand our understanding of how geographically distributing audit
work impacts auditors, the audit process, and audit quality.
My second paper explores a key contributor to the success of geographically
distributed work highlighted in my literature review: the design of the work. Due to the
global distribution of audit work, staff auditors are likely to possess limited experience
with tasks performed abroad. Specifically, staff auditors are likely to gain experience
with such tasks primarily through review and follow up responsibilities. I investigate this
issue using an experiment in which task identity (the degree to which an auditor performs
a whole task from beginning to end) and perceived task significance vary between
participants. Results show that auditors who complete tasks that they did not start




perform at a significantly lower level when they perceive the work to be of lower
significance. I also find that auditors perform at consistently higher levels when they
either complete a task from start to finish or perceive the task to be of greater
significance.
The situation above, in which direct experience with a task is limited, is
comparable to audit professionals’ lack of direct experience with actual material
statement fraud. Given that knowledge is a fundamental contributor to performance, the
lack of experiential knowledge may make it difficult for auditors to make high quality
judgments in areas where experience is limited. My third study investigates the
usefulness of a knowledge tool, consisting of an industry-specific fraud scenario, in
improving auditors’ risk assessments and planning judgments related to fraud. The
findings of this experiment suggest that auditors who are supplied with a fraud story
assess overall engagement and fraud risk more conservatively, in line with experts,
relative to the two other competing interventions and control conditions.
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Part One
Geographically Distributed Audit Work: Theoretical Considerations
and Future Directions
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“The debate over the positive and negative features of geographically distributed work is
both intellectually and emotionally compelling” (MacDuffie 2007).
I.

INTRODUCTION

A significant portion of all audit work performed by public accounting firms,
including the most heavily relied upon audits in the United States, depends on the
effectiveness of geographically distributed audit arrangements (ALPG 2011; Doty 2011;
Jones 2011). In geographically distributed audit arrangements, auditors work across
cities, countries, and continents to deliver audit services (Cummings et al. 2009).
Working across geographical boundaries is both advantageous and necessary for audit
firms to remain competitive and serve the investing public. Specifically, geographically
distributed audit arrangements, such as group audits and offshoring, allow firms to reduce
labor costs, capture specific expertise, and perform audit procedures over foreign
components of a client’s business (Barrett et al. 2005; Spilker et al. 2013). Although
geographically distributed work arrangements are increasingly more prevalent in audit
practice, little is empirically known about how such arrangements impact auditors, the
audit process, and audit quality.
The purpose of this paper is to: (1) synthesize the extant geographically
distributed work literature; and (2) stimulate research investigating the implications of
geographically distributed work arrangements in auditing. Investigating whether work
can effectively be performed at a distance has long interested management,
organizational behavior, and psychology scholars. Focusing on work outcomes such as
productivity, knowledge, collaboration, and employee well-being, this literature stream
studies a specific case of work transformation whereby distance and technology are
2


simultaneously amplified (Hinds and Kiesler 2002). Overall, this body of research
suggests that the effectiveness of geographically distributed work arrangements depends
on communication and coordination, knowledge sharing, work design, and social identity
(see Figure 1.1). In discussing the extant literature in each of these four areas, I highlight
to standard setters, practitioners, and academics that geographically distributed audit
arrangements cannot be treated as merely replications of domestic processes abroad.
Rather, for geographically distributed work arrangements to be effective, challenges
specific to these arrangements must be properly identified, understood and considered.
To this end, I develop eighteen research questions, which provide a strong starting point
for future research to examine geographically distributed audit arrangements.
[Insert Figure 1.1]
There are several important reasons to examine the effects of distributing audit work
across geographic boundaries. The first is the economic importance of such work to the
investing public. It is common for audit firms to distribute a portion of the audit work
performed over the financial statements of large global companies to foreign affiliates
(Doty 2011). Large global companies are described as being prominent in investors’
portfolios, and thus are likely to have a significant impact on not only individuals’
financial well-being but also on the broader financial system (Doty 2011). Additionally,
the offshoring of domestic audit work to lower wage locations abroad is rapidly
expanding (Chan and Moser 2013). Estimates suggest that Big 4 audit firms use offshore
audit centers to perform between five and twenty percent of core audit work (APLG
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2011; Jones 2011). Because distributing audit work is a common strategy currently
employed by audit firms, it is important to understand the associated challenges.
Second, regulators have recently expressed concern over the ability of firms to
provide seamless service on global audits in which audit work is disbursed amongst
affiliated firms (Doty 2011). For example, PCAOB Chairman James Doty noted in an
address to the AICPA, that “inspectors have found obvious errors that could have, and
should have, been picked up by the principal auditor,” such as “unresolved audit issues
between affiliates” (2011). Interestingly, the identified deficiencies were not limited to
audits where foreign affiliates performed work for a principal auditor in the U.S., but
extended to audits where U.S. affiliates performed work for a foreign principal auditor
(Doty 2011). This suggests the issue is truly one of geographic distribution and not
necessarily the origin of the component auditor.
Third, distributing work across geographic boundaries alters auditor behavior and
perceptions, which impacts the performance of the audit in the aggregate (Barrett et al.
2005). As a result, geographically distributed audits are suggested to be significant
management feats fraught with challenges (Barrett et al. 2005). While recent evidence in
the auditing literature captures general concerns of the investing public and management
regarding the quality of engagements where work is geographically distributed (e.g.,
Chan and Moser 2013; Dee et al. 2013; Lyubimov et al. 2013), there is little research
pertaining to auditor behavior in such arrangements. This gap in the auditing literature is
significant considering how many audits no longer occur within the confines of a single
office, firm, or country.

Moreover, because geographically distributed work
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arrangements alter how auditors communicate, organize themselves, and perform audit
work, the literature is constrained in the solutions it can offer to the macro level audit
quality issues identified by standard setters. Thus further inquiry into this area is
beneficial for both audit research and practice.
The remainder of this paper proceeds as follows. Section two focuses on extant
literature investigating the implications of geographically distributed work arrangements
on communication and coordination. Section three reviews the extant literature
examining knowledge sharing across geographic distributed teams. Section four
synthesizes prior studies examining work design across geographic boundaries. Section
five focuses on social identity in geographically distributed work arrangements. I present
my conclusions in section six.
II.

COMMUNICATION AND COORDINATION

Collaboration is described as a “body contact sport” due to the substantial benefits
team members gain from working in close physical proximity to one another (Kiesler and
Cummings 2002, 57). When teams work in close physical proximity they are subject to
the same social environment and are provided with a greater opportunity for informal or
spontaneous communication (Nardi and Whittaker 2002; Hinds and Mortensen 2005).
Sharing experiences in a common environment influences team members’ expectations,
views, and understanding (Hinds and Bailey 2003; Kiesler and Cummings 2002). In
addition, working in close proximity fosters deeper relations between workers and
increases individuals’ ability to observe another, promoting information exchange (Kraut
et al. 2002; Nardi and Whittaker 2002). As a result, research suggests that team members
5


who share a common work environment are more likely to develop a single set of
behavioral norms and achieve a mutual understanding (Armstrong and Cole 2002; Hinds
and Mortensen 2005).
In contrast, geographically distributed teams members are more likely to develop
a wide range of norms, reflective of the different environments in which they are
entrenched (Kiesler and Cummings 2002; Hinds and Bailey 2003). Given that
geographically distributed team members are physically dispersed the opportunities for
these individuals to share information through informal or spontaneous communication is
additionally limited (Hinds and Mortensen 2005). Constrained to technology mediated
communication, geographically distributed team members are likely to receive fewer
information cues and experience difficulty in achieving a mutual understanding (Martins
et al. 2004). Indeed, research suggests that relying on technology to communicate across
distances reduces the extent to which team members are able to successfully articulate the
most salient parts of their message and expectations (Cramton 2001). As a result, the
limited information successfully conveyed becomes the recipients’ basis for
comprehension and action, amplifying its importance (Walther 1997). This is likely to
increase the effort required from team members and their frustration, as even the intended
meaning of silence and a non-response may be misinterpreted (Cramton 2001).
Prior work shows, however, that a more effective understanding between
geographically distributed team members may be achieved when individuals span only
spatial boundaries (i.e., separated by distance but not time) and can regularly employ
synchronous

communication

media

(Cummings

6


et

al.

2009).

Synchronous

communication media, such as the telephone or web conferencing, is suggested to be
superior in the sense that it allows for quicker responses, immediate feedback, and
provides a conversational flow by which to organize the information (Montoya-Weiss et
al. 2001; Walther 2002). In contrast, asynchronous communication media (e.g., e-mail) is
more likely to be disruptive and is associated with information overload, which occurs as
a result of individuals contributing on their own schedule to a number of open topics
(Montoya-Weiss 2001; Jett and George 2003; Kankanhalli et al. 2006). Perhaps as a
result, Cummings et al. (2009) find that teams separated by temporal boundaries do not
show coordination improvement as a result of increasing their use of asynchronous
communication.
Similarly, existing research contends that geographically distributed team
members can acquire additional information and social cues from technology mediated
communication over time. As a result, geographically distributed teams relying on
technology mediated communication are suggested to achieve similar levels of
information exchange, effectiveness, relations, and satisfaction to collocated teams,
provided additional time is available to obtain equivalent information (Baltes et al. 2002;
Walther 2002). Though time may attenuate many effects of reliance on technology
mediated communication, additional time may not always be available. Absent additional
time or improvements in the ability of groups to form relations and effectively
communicate, information is still likely to be exchanged at a slower rate and require
increased effort to be accurately conveyed (Cramton 2001). Ultimately, this is likely to
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impede the development of a shared understanding between team members and reduce
performance effectiveness (Cramton 2001; Kraut et al. 2002; Hinds and Bailey 2003).
The challenge geographically distributed teams face in establishing shared norms
and mutual understanding between team members is problematic, because it reduces the
efficiency and effectiveness of coordination, while increasing the likelihood of conflict
(Hinds and Mortensen 2005). For example, variation in norms increases the likelihood
that team members will violate one another’s expectations of appropriate behavior,
especially when team members’ work is highly interdependent (Srikanth and Puranam
2011). Similarly, without informal encounters to clarify information, receive subtle
feedback, and reach a mutual understanding, geographically distributed team members
are likely to feel a greater sense of uncertainty (Gibson and Gibbs 2006). As a result,
geographically distributed teams members are suggested to react more severely to the
perceived fairness of others actions, an effect which intensifies over time (Tangirala and
Alge 2006).
Despite the greater likelihood of conflict and dysfunctional behavior in
geographically distributed teams, research suggests that these teams are less adept in
conflict management and problem solving tasks (Baltes et al. 2002; Maruping and
Agarwal 2004). One potential explanation for this is the low levels of psychological
safety within geographically distributed teams, which prevent team members from openly
discussing mistakes, speaking up, experimenting, and gaining feedback (Mannix et al.
2002). Extant research supports that the process of sensemaking or achieving a congruent
understanding between individuals with different views and expectations requires team
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members to speak freely and challenge one another (Vlaar et al. 2008). However, without
an established understanding, trust, or shared history between team members, field study
evidence indicates that team members are hesitant to offer alternative viewpoints (Levina
and Vaast 2008).
The disparity between the frequency of conflict in geographically distributed
teams and their proficiency in conflict resolution is also likely to be explained by team
members’ lack of complete information when attributing blame. Because geographically
distributed team members are less likely to have a full understanding of each other’s
work environment and local constraints they are more likely to make the fundamental
attribution errors; blaming a team member’s traits or actions for causing a problem, while
failing to take into account invisible situational variables (Cramton et al. 2007; Vignovic
and Thompson 2010). This is significant because while geographically distributed teams
are more likely to make personal attributions, situational attributions are considered to
lead to more proactive conflict management behavior (Kankanhalli et al. 2006).
Conflict management interventions that focus on increasing situational
information sharing and self-disclosure show some promise in facilitating negotiations
and promoting situational attributions when the conflict involves technical errors (Moore
et al. 1999; Vignovic and Thompson 2010). However, the extant literature suggests that,
on an overall basis, both monitoring and information sharing interventions may
ultimately

exacerbate

performance

issues

in

geographically

distributed

work

arrangements (Hinds and Bailey 2003; Vignovic and Thompson 2010). In particular,
because behavioral control interventions do not attenuate differences in team members’
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interpretations, team members continue to interpret requirements differently, resulting in
persistent variation in expectations and expectation violations (Piccoli and Ives 2003).
Alternatively, staffing interventions that clearly define team roles, establish specialties,
and streamline resource allocation, may be a more viable solution, as role based norms
are more likely to be clearly understood and adhered to in forming expectations
(Montoya-Weiss 2001; Mannix et al. 2002).
Overall, the studies reviewed above and summarized in Table 1.1 suggest that
geographically distributed teams struggle to establish norms and a shared understanding
as a result of being entrenched in different environments and dependent on technology to
mediate communication. As a result, geographically distributed teams are more likely to
exhibit lower levels of performance and higher levels of conflict. While evidence as to
how auditors coordinate and communicate when distributed globally is limited, the
findings of Barrett et al. (2005) are aligned with much of the work detailed above.
Moreover, in studying the coordination of a multinational audit, Barrett et al. (2005)
highlight the prevalence of local interpretations and modifications of the audit strategy as
well as the presence of misunderstanding and distrust in the production of the global
audit.
A number of additional studies in auditing examine the effects of technology
mediated communication, albeit not in distributed work arrangements. The results of this
work suggest that technology mediated communication is beneficial when it brings
additional structure to audit tasks, prompts communication in contexts where it was
previously absent, or alleviates social pressures (e.g., Kerr and Murthy 1994; Bamber et
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al. 1996; Murthy and Kerr 2004; Lynch et al. 2009; Bennett and Hatfield 2013). At the
same time, this work warns that technology mediated communication can reduce an
auditor’s objectiveness in evaluating a client’s position as well as his/her effectiveness in
the preparation and review of audit workpapers (e.g., Brazel et al. 2004; Nteberg and
Hunton 2005; Agoglia et al. 2009). Because this body of work generally limits its
investigations to e-mail and other text based asynchronous communication, there is much
opportunity for research in this area as it relates to geographically distributed work
arrangements. The following questions relate to communication and coordination
effectiveness in geographically distributed arrangements.
RQ1: What communication and coordination challenges do geographically distributed
audit teams face as a result of being physically separated? What communication
technology media are most frequently employed by geographically distributed auditors?
Are there communication technology media available to geographically distributed
auditors, which should be more frequently relied upon?
RQ2: What effect does the sense of uncertainty and low level of psychology safety in
geographically distributed teams have on the audit review process and the effectiveness
of ensuing feedback? How does a shared history impact auditors’ discussions of mistakes
and willingness to voice alternative viewpoints?
RQ3: What strategies do auditors employ to resolve conflicts within geographically
distributed teams? How do error attribution and conflict management strategies impact
geographically distributed auditors’ relations? Do staffing interventions assist
geographically distributed audit teams in reducing conflicts?
RQ4: How effective are behavioral mechanisms such as instructions or audit firm
programs in reducing conflict between audit teams? If interpretation differences ensue
when such mechanisms are used, what interventions can be developed to assist auditors
in reducing conflict?
RQ5: When communication technology media inhibit geographically distributed auditors
from successfully articulating the intended message, what attributes of the message, the
technology, and the auditor increase the likelihood of misinterpretation?
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RQ6: How do temporal factors (e.g., regulatory deadlines and prior experience working
together) impact the success of geographically distributed auditors’ technology mediated
communication? Do these factors alter auditors’ intentions?
RQ7: Do geographically distributed auditors recognize the additional time and effort
required to effectively communicate over asynchronous media such as email? Does
awareness of the advantages and disadvantages of synchronous and asynchronous
communication media alter the way in which auditors communicate?
[Insert Table 1.1]
III. KNOWLEDGE SHARING
Geographically distributed workers are likely to possess divergent perspectives
and unique knowledge, providing a competitive advantage to firms (Baba et al. 2004;
Cummings et al. 2004). Ultimately, the effectiveness of geographically distributed teams
depends on successfully sharing divergent knowledge across team members (Quigley et
al. 2007; Dibbern et al. 2008). Indeed, the evidence demonstrates that a firm’s ability to
create conditions, in which knowledge is shared, generated, and actively put to use,
determines the benefits realized from geographically distributed work arrangements
(Baba et al. 2004; Quigley et al. 2007). Despite the importance of sharing and integrating
knowledge in geographically distributed work, the extant literature suggests that
knowledge does not always flow across geographically distributed teams (Sole and
Edmondson 2002). Instead, knowledge often becomes isolated to a single geographically
distributed work location (Sole and Edmondson 2002).
The challenge in achieving effective knowledge sharing in geographically
distributed work arrangements is that as work is divided amongst team members,
organizational practices are adapted to fit the unique characteristics of the various local
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work environments (Jensen and Szulanski 2004).1 Moreover, in performing everyday
practices geographically distributed team members are constantly updating their
knowledge based on the local social and physical environment (Orlikowski 2002).
However, this situated or local knowledge is often taken for granted by the sender and
invisible to the receiver (Sole and Edmondson 2002). As a result, essential contextual and
implicit information is inadequately conveyed, impeding geographically distributed team
members from acquiring and applying knowledge across locations (Leonardi and Bailey
2008).
Because the contextual elements shaping local work practices are often lost in
interpersonal communication, databases, and collaborative technologies, the extant
literature advocates that informal interactions between team members can be an effective
knowledge sharing mechanisms (Griffith et al. 2003). In particular, the opportunity for
informal interaction promotes communities of practice or social networks amongst team
members (Griffith et al. 2003). These informal webs increase team members’ ability to
establish behavioral norms and a sense of familiarity or trust, all of which positively
influence the transfer and use of knowledge in geographically distributed teams (Finholt
et al. 2002; Hansen and Lovas 2004; Quigley et al. 2007). Furthermore, the social nature
of the interactions afforded by such networks is likely to encourage team members to
verbalize their understanding, ask questions, and offer alternative viewpoints, particularly
when performing complex tasks (Vlaar et al. 2008). This process allows teams to clarify
implicit knowledge arising from individuals’ context and background to ultimately

1

Prior research suggests that the conditions vary in local work environments due to differences in culture,
regulations, preferences, management styles, and other similar factors (Jensen and Szulanski 2004).
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achieve a more congruent and actionable understanding (Straus and Olivera 2000; Vlaar
et al. 2008).
Still, many geographically distributed teams may be unable to achieve an informal
network between team members due to the inherent difficulties in creating opportunities
for informal and spontaneous interaction (Hinds and Mortensen 2005). An alternative
solution to overcoming boundaries created by implicit and situated knowledge in a
remote context is monitoring, particularly by knowledge brokers (Baba et al. 2004).
Knowledge brokers or domain experts translate shared knowledge to overcome implicit
knowledge boundaries between geographically distributed team members (Carlile 2004;
Leonardi and Bailey 2008). Such a strategy may be preferable to firms, because
knowledge brokers are likely to reduce the effort required from team members to
effectively share knowledge and lead to improved confidence within the team (Leonardi
and Bailey 2008). Additionally, knowledge brokers may allow the firm to circumvent
team members’ self-interest to employ knowledge based on their own strengths (e.g.,
Haas 2006).
A more direct approach to knowledge sharing, however, involves team members
working across sites. When team members have experience in more than one location,
research demonstrates that geographically distributed teams acquire and apply a broader
set of knowledge overall (Haas 2006). Expatriates, specifically, are likely to be beneficial
in knowledge sharing because they: (1) have deeper relationships across borders to
facilitate knowledge sharing; and (2) are able to function as both mentors and mentees
(Tsang 1999; Makela 2007). That is, expatriates are able to mentor local team members
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in the practices of their home unit, while being mentored in the practices of the host unit
(Tsang 1999). Such an approach is consistent with the practice-based perspective, which
considers knowledge sharing to be most effectively achieved when others are enabled “to
learn the practice that entails the knowing” (Orlikowski 2002, 271). Furthermore, in
achieving knowledge through action or doing team members are more likely to fully
understand the essence of the information and apply it appropriately across a variety of
contexts and conditions (Orlikowski 2002).
Overall, knowledge sharing is a challenging and critical issue for geographically
distributed teams. Both theory and prior research support that unique or divergent
knowledge is a valuable resource to firms when effectively leveraged (Straus and Olivera
2000; Baba et al. 2004; Cummings et al. 2004). Informal interactions between team
members, monitoring activities performed by knowledge brokers, and direct knowledge
sharing activities are all suggested to be valuable mechanisms in the transfer and use of
knowledge across spatial and temporal distance. In contrast, the boundaries created by
local adaptation of practices and transformation of knowledge are likely to impede the
sharing and use of knowledge when overlooked.
Vera-Munoz et al. (2006) synthesize the extant literature applicable to knowledge
sharing in public accounting firms, focusing on both the roles of information technology
and auditors’ interactions. The authors’ conclusions draw particular attention to the
interaction between the information technology and organizational culture in achieving
effective knowledge sharing, explicitly encouraging face-to-face interactions and
personal relations between team members (see Vera-Munoz et al. 2006). Subsequent
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audit research examines both organizations and individual characteristics, calling
attention to the adequacy of knowledge sharing incentives as well as individual level
variables such as competitiveness and behavioral intentions (e.g., Chow et al. 2008;
Wolfe and Loraas 2008; Lin and Fan 2011). However, the spatial and temporal
boundaries, which separate geographically distributed auditors introduce a number of
considerations that have yet to be addressed in the auditing literature. The following
research questions relate to knowledge sharing in geographically distributed audit
arrangements, with a specific focus on learning through doing, the critical role of context,
and the formation of informal networks across distances.
RQ8: How do expatriates facilitate knowledge sharing across geographically distributed
audit teams? How does mentorship by an individual with situated knowledge compare to
use of other knowledge sharing strategies in terms of the effectiveness and efficiency of
knowledge transferred across spatial and temporal boundaries?
RQ9: What role do knowledge brokers have in assisting geographically distributed
auditors in appropriately conveying contextual information, translating implicit
information, and improving auditors’ willingness to share knowledge? What alternative
knowledge sharing interventions are available to assist auditors in more adequately
conveying contextual information?
RQ10: What impact does prior experience working together and receipt of common
training have on the formation of informal networks? How is the use of these networks
affected by audit task characteristics?
IV. WORK DESIGN
As work is distributed across geographic boundaries, the attributes of the work
itself are likely to be altered (Fried et al. 2008). For example, an organization may choose
to redesign work to minimize the costs of communication and coordination across
boundaries, focusing on creating specialties within geographically distributed locations.
This would alter the attributes of team members’ work by reducing the breadth of the
16


activities and skills each member uses (Humphrey et al. 2007). Team members’ work,
however, is just as likely to be altered unintentionally by distance and technology. For
instance, a remote individual may perceive a task to be of less significance or value to the
team, because he/she is no longer able to observe cues and informally interact with
teammates to gauge the impact of the work on others (Fried et al. 2008). While the
changes to team members’ work design may or may not be intentional on the part of the
organization, work characteristics directly affect the attitudes and behaviors of both
individuals and teams (Sinha and Van de Ven 2005; Fried et al. 2008). As a result, there
is a renewed focus in the literature on understanding how individuals and teams respond
to the changes in their work and its various attributes in geographically distributed work
arrangements (Morgeson and Humphrey 2008).
Although historically the emphasis of the work design literature is on the
motivational attributes of work, more recent studies in work design expand the focus of
the literature to include the relational characteristics of work (see Grant and Parker 2009).
As work environments evolve to embrace technology and work across distances, team
members’ opportunity for social interaction may be diminished (Fried et al. 2008).
Because the social attributes of work positively influence workers, it is suggested that this
change could adversely affect work outcomes (Fried et al. 2008). The four relational
characteristics of work that are widely recognized in this literature include: interaction
outside the organization, feedback from others, social support (i.e., assistance and
advice), and task interdependence (see Humphrey et al. 2007). In the context of
geographically distributed work arrangements, Levina and Vaast (2008) present evidence
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that interacting with customers improves team members’ satisfaction, knowledge, and
perceived status or role within the team, in line with the predictions of the work design
literature. Despite these important findings, however, there is limited exploration of
external interactions, feedback from others, and social support in geographically
distributed work literature.
Task interdependence, in contrast, has received much greater attention in the
geographically distributed work literature. Two tasks become interdependent when the
value of performing each task is contingent on the other task (Puranam and Raveendran
2012). The work design literature generally finds that task interdependence is negatively
associated with turnover and positively associated with both satisfaction and performance
(Humphrey et al. 2007). However, in geographically distributed work environments task
interdependence can be problematic, because it requires work to flow between the team
members performing each task (Srikanth and Puranam 2011). Due to the challenges
geographically distributed teams face in adequately conveying information and
developing social networks across distances, interdependent tasks may produce more
costs than benefits for geographically distributed teams (Hinds and McGrath 2006).
Moreover, task interdependence is suggested to exacerbate conflict and its effects on
geographically distributed teams (Kankanhalli et al. 2006; MacDuffie 2007).
The negative effect of task interdependence on geographically distributed work
encourages organizations to consider the flow of work between team members in such
arrangements and redesign work processes (Srikanth and Puranam 2011). Indeed,
scholars advocate for organizations to modularize or loosely couple work performed
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across geographic boundaries (Hinds and McGrath 2006). The benefit of modularization
is that it allows tasks to be more independent, reducing the need for communication and
coordination, an inherent challenge for geographically distributed teams (Hinds and
McGrath

2006).

While

some

evidence

suggests

that

modularization

allows

geographically distributed teams to function more smoothly (King and Torkzadeh 2008),
other research suggests that modularization permits unidentified issues to persist until the
pieces of work are almost final and the total work product emerges (Hinds and McGrath
2006). As a result, tacit coordination achieved by enhanced transparency, a common
vocabulary, and shared training and work experiences, is suggested to be an emerging
alternative solution to interdependence challenges (Srikanth and Puranam 2011).
Relational characteristics of work, such as task interdependence, arise from the
social environment created by an organization in structuring the work process (Humphrey
et al. 2007). The social environment encompasses the task environment (see Figure 1.2),
from which the motivational characteristics of work arise (Morgeson and Humphrey
2008). As a result, the social characteristics of work are suggested to influence the five
motivational characteristics of work: autonomy, skill variety, task significance, task
identity, and feedback from the job (Morgeson and Humphrey 2008). Although over four
decades of research generally supports the notion that work high in motivational
characteristics fosters superior work outcomes (Humphrey et al. 2007), research that
considers the implications of changes in the social characteristics of work on the
motivational attributes is sparse. Since the purpose of altering relational attributes in
geographically distributed work is often to reduce costs or increase control (MacDuffie
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2007), the consequences of such actions to motivational attributes of work and
subsequently work outcomes should be of great interest.
[Insert Figure 1.2]
Initial evidence is beginning to emerge addressing how changes to the relational
aspects of work impact the motivational characteristics of work in geographically
distributed teams. Results from Levina and Vaast (2008) for example, suggest that
constraining geographically distributed workers’ interactions with those outside the
organization reduces team members’ ability to successfully complete a task from start to
finish (i.e., task identity) and make decisions about the work (i.e., autonomy). Other
research similarly suggests that because feedback from co-workers is more likely to be
limited when separated by geographic boundaries, workers’ perceptions of the value of
the work to others (i.e., task significance) and the ability of team members to effectively
observe the outcomes of their work (i.e., feedback from the job) may be adversely
affected (Fried et al. 2008). Overall, however, evidence as to how motivational
characteristics are altered in geographically distributed work environments and the
subsequent effects on performance, satisfaction, and well-being of geographically
distributed teams remains limited.
In summary, the extant literature on work design demonstrates that the extent to
which motivational characteristics and relational characteristics are present in team
members’ work results in superior work outcomes (Humphrey et al. 2007). While the
work structures being studied continue to change, concern over employee motivation,
dissatisfaction, and dysfunctional behavior have not (Oldham and Hackman 2010). In
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distributing work across geographic boundaries, the literature suggests that relational and
motivational attributes of work are likely to be altered. Such changes are likely to result
in unintended consequences, which informed managers can control through work design
choices (Fried et al. 2008; Moregeson and Humphrey 2008). As such, it is important for
both research and practice to understand how work attributes are altered in
geographically distributed work arrangements and the resulting effects of work outcomes.
In auditing, prior studies focus either on how working across distances affects
work outcomes (e.g., Spilker et al. 2013) or how stakeholders perceive and react to
geographically distributed audit arrangements (e.g., Chan and Moser 2013; Dee et al.
2013; Lyubimov et al. 2013). Although Barrett et al. (2005) focus on the coordination of
work in multinational audits, work design is not investigated in their study. In fact, only a
few studies in extant audit literature consider work design (e.g., Fogarty 1996; Fogarty
and Uliss 2000). While this work demonstrates the applicability of work design to the
auditing context, it does not examine how a specific change to the design of audit work
affects audit outcomes. The following research questions relate to work design in
geographically distributed audit teams.
RQ 11: How does distributing audit work across distance impact the relational
characteristics of work: interaction outside the organization, feedback from others, social
support, and interdependence? What impact do these characteristics have on work
outcomes in geographically distributed audit arrangements?
RQ 12: How does distributing audit work across distance impact the motivational
characteristics of work: autonomy, skill variety, task significance, task identity, and
feedback from the job? What impact do these characteristics have on work outcomes in
geographically distributed audit arrangements?
RQ 13: How do changes in relational characteristics of work impact motivational
characteristics of work in auditing? What is the joint impact of changes to relational and
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motivational characteristics on work outcomes in geographically distributed audit
arrangements?
V.

SOCIAL IDENTITY

Social identity theory suggests that as a way to reduce social ambiguity individuals
routinely distinguish “us” or what is referred to as the in-group, from “them” or what is
referred to as the out-group (Tajfel 1981). Moreover, individuals tend to focus on
similarities of in-group members and dissimilarities of out-group members. This process
of grouping or social categorization provides a way for individuals to break down their
social environment in order to understand and predict others’ behaviors (Tajfel 1981). In
geographically distributed work arrangements, physical proximity and common attributes
(e.g., age, education, ethnicity, position, sex, and tenure) are important ways in which
team members infer relative similarities to form subgroups (Cramton and Hinds 2005).
Although it is natural for team members to identify with others who resemble themselves
or whose preferences and behaviors are more easily understood, the formation of
subgroups in geographically distributed teams is problematic (Armstrong and Cole 2002).
In sharing a social identity team members act more favorably to the in-group, even when
exceptions or misunderstandings occur (Wilson et al. 2008). Absent this shared identity,
however, out-group members are often treated with greater hostility (Cramton and Hinds
2005). As a result, in-group and out-group formation in geographically distributed teams
is associated with overall higher conflict and reduced performance effectiveness (e.g.,
Armstrong and Cole 2002; Hinds and Mortensen 2005; Levina and Vaast 2008;).
Whether subgroups arise in geographically distributed work arrangements,
however, depends on the correlation between team members’ physical proximity and
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common attributes (Lau and Murnighan 1998). For example, when team members are
physically separated, but there are no other identifiable differences between them it is
unlikely that subgroups will form or become prominent (Earley and Mosakowski 2000).
In contrast, when team members differ in geographic location as well as attributes, such
as ethnicity or work experience, subgroups are more likely to be salient (Cramton and
Hinds 2005). Considering that distributed team members may vary in their demographics,
wages, access to resources, English proficiency, interaction with stakeholders, and
authority to make decisions, subgroups are likely to arise along a number of potential
boundaries in geographically distributed work arrangements (Levina and Vaast 2008).
As subgroups form and become salient in geographically distributed teams, the
boundaries dividing team members, whether they are economic, intellectual, social, or
symbolic, produce status differences between subgroups (Levina and Vaast 2008).
Inherently, as such boundaries become relevant the extant literature suggests that lower
status team members will seek to enhance their position (Metiu 2006). In response,
higher status team members are likely to take action to maintain their exclusivity (Metiu
2006). High status team members maintain their exclusivity by hoarding resources,
decisions, work, and discussion time, leading them to exert an even greater influence over
the team (Weisband et al. 1995; Metiu 2006). Such actions serve to further the status
divide between subgroups and strain relations between not only team members, but in
some instances the higher status subgroup and management (Broschank and Davis-Black
2006; Metiu 2006; Levina and Vaast 2008). As a result of the strained intra-team
dynamic and the diminished contributions of lower status members, status differences
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produced by subgroups inhibit cooperative behavior and effective performance in
geographically distributed work arrangements (Meitu 2006).
An implicit assumption in much of this literature, however, is that the
configuration or the arrangement of team members across geographically distributed
locations is not in itself a contributor to geographically distributed team effectiveness
(O’Leary and Cummings 2007). Work examining the degree of dispersion and balance in
geographically distributed teams, however, finds that teams which are either imbalanced
or only mildly dispersed form strong subgroups and pose the greatest threat to
geographically distributed team effectiveness. Moreover, the evidence supports that
geographically distributed work arrangements where work is dispersed over a smaller
number of locations experience greater conflict and less trust between subgroups,
compared to teams in which work is dispersed over more sites (Polzer et al. 2006).
Similarly, imbalance in the proportion of team members working at each geographic
location reduces the use of the team’s collective knowledge and increases coordination
issues and conflict between subgroups (O’Leary and Mortensen 2009). Thus, an
arrangement with ten percent of team members working in India and ninety percent of
team members working in the U.S. would be less effective than an arrangement where an
equal number of team members were working in India, the U.S., and Argentina. An
exception to this finding, however, occurs when geographically distributed teams involve
isolates, i.e., individuals working at a location separate from all other teammates. In such
instances, it appears that regardless of the number of team members at other locations,
isolated team members are not associated with the formation of subgroups and therefore
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can be advantageous to geographically distributed teams’ effectiveness (Polzer et al.
2006; O’Leary and Mortensen 2009).
Apart from isolating team members, geographically distributed teams can take
action to reduce the impact of subgroups on performance and enhance cross team
learning. Cramton and Hinds (2005) propose that the key is to instill an attitude of
“mutual positive distinctiveness” where the in-group is secure in its position, but the outgroup is viewed with indifference or even appreciation (246). To instill such an attitude
team members must share information and be motivated to engage across their
differences (Cramton and Hinds 2005). The extant literature suggests that managers can
assist teams in achieving such goals, in part, by renegotiating status boundaries (Levina
and Vaast 2008). Specifically, by sharing resources across the team and addressing lower
status members’ knowledge gaps, managers may assist in establishing equal status within
teams, promoting engagement (Levina and Vaast 2008). Likewise, institutional training
on the challenges of geographically distributed work arrangements, opportunities to
informally interact with distance team members, and a team assessment to improve
engagement are also likely to be beneficial (Ocker et al. 2009). Finally, deliberate efforts
to provide contextual information and include the entire team in information sharing are
proposed to positively influence the achievement of mutual positive distinctiveness
(Cramton and Hinds 2005).
Overall, the above discussion suggests that subgroups are likely to present
challenges for geographically distributed teams when team members differ between
locations on one or more additional attributes. As a result, geographically distributed
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teams are likely to exhibit lower performance effectiveness, in part due to the status
differences subgroups produce and reinforce within geographically distributed teams
(Levina and Vaast 2008). While this assertion may not be surprising, the effect of the
configuration or arrangement of geographically distributed team members on conflict and
performance provides an interesting intervention for managers to consider, along with
redistributing status and training (O’Leary and Cummings 2007).
In auditing, Cooper et al. (1998) and Barrett et al. (2005) provide evidence that ingroup and out-group dynamics indeed emerge in arrangements where auditors are
separated by geographic boundaries but also differ in risk preference, local practices, and
access to resources. Specifically, in each study the fact that the differences in auditors’
preferences, practices, and resources, were correlated with their location led to sentiments
of “us” versus “them” within a multinational audit team (Barrett et al. 2005) and a group
of partners focused on expanding the firm into a new country (Cooper et al. 1998). In
both instances the evidence suggests that such dynamics inhibit cooperative behavior in
geographically distributed audit arrangements and may lead to sub-optimal performance.
While this evidence is very much in line with the findings of the geographically
distributed work literature, auditing research has yet to compile conclusive evidence as to
the performance effects of subgroups or the moderating role of the proposed interventions
on geographically distributed audit teams.

The following questions relate to social

identity in geographically distributed teams.
RQ14: On which attributes do geographically distributed auditors most commonly differ
between sites? Which attributes are most commonly associated with the formation of
subgroups in geographically distributed audit arrangements? How do the boundaries that
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define the in-group and out-group differ between sites, i.e., are the boundaries universally
recognized by all team members?
RQ15: What consequences are associated with subgroup formation in geographically
distributed audit arrangements? How does subgroup formation impact individual auditor
and team performance?
RQ16: How do status differences arise within geographically distributed audit teams?
What are the key attributes along which status is measured? How do lower status and
higher status individuals react to their differences?
RQ17: How does the configuration or arrangement of auditors across geographic
locations affect subgroup formation, conflict, trust, and performance? Do isolated
auditors benefit geographically distributed audit teams? Do the benefits of isolated
auditors hold when they work in a larger office of auditors who are not part of the
geographically distributed audit team?
RQ18: Do interventions such as training and redistributing status alleviate the effects of
subgroups on performance in geographically distributed audit teams? What other
interventions may promote mutual distinctiveness between subgroups in geographically
distributed audit arrangements?
VI. CONCLUSION
Distributing work across geographic boundaries transforms work arrangements by
simultaneously amplifying distance and technology (Hinds and Kiesler 2002). In this
paper, I synthesize the extant management and social psychology literature examining
how geographic distribution affects team members’ coordination and communication,
knowledge sharing, work design, and social identity. Existing research finds that
geographically distributed teams face a unique array of challenges in each area, which
can inhibit teams from effectively performing work. Although geographically distributed
teams perform the same tasks as traditional teams who work side-by-side, my review
suggests that the understanding between geographically distributed team members as well
as the information and knowledge shared across the team is likely to differ. Furthermore,
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the motivational and relational features of work are likely to be altered in geographically
distributed work arrangements, as are team members’ work practices and social identity.
Overall, this suggests that geographically distributed work is likely to be very different
from work performed in more traditional work arrangements.
As geographically distributed work arrangements become increasingly prevalent
in auditing there is a need to understand and address the challenges facing geographically
distributed teams in auditing. Although geographically distributed audit arrangements
have received considerable attention from regulators (e.g., IAASB 2007; ASB 2011;
PCAOB 2011), research in this area is still emerging. To stimulate additional research in
this area, I propose eighteen research questions focused on building greater knowledge of
the changes in day-to-day auditing that have occurred as a result of geographically
distributing audit work and the implications of such changes. A number of questions
additionally focus on interventions proposed in the geographically distributed work
literature, which may moderate the challenges and performance implications of working
across distances. Research addressing such questions will provide a strong starting point
for audit researchers, standard setters, and practitioners to more fully understand and
address these issues. Given the economic significance of geographically distributed
audits and the present gap in this literature such research is critical.
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Part Two
Work Design and Performance:
The Implications of Geographically Distributed Audit Work on Staff
Auditors
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I.

INTRODUCTION

Geographically distributed audit work is becoming increasingly more prevalent
due to globalization, competitive pressures, complex transactions, and technological
advances (e.g., APLG 2011; Hinds et al. 2011; Spilker et al. 2013). In such arrangements,
auditors in different cities, countries, and continents perform a portion of the audit work
for the lead audit team (Cummings et al. 2009). Geographically distributed auditors are
commonly engaged due to their proximity to a component of the client’s business,
specific expertise, or lower labor costs (Barrett et al. 2005; Spilker et al. 2013). While
little is empirically known about geographically distributed audit work, such work
accounts for a significant portion of audit work performed by public accounting firms and
is an on-going focus of regulators (e.g., IAASB 2007; ASB 2011; PCAOB 2011).2
Attention to how geographically distributed work arrangements in auditing impact
auditors and the quality of their work is therefore an important issue for accounting
research.
The purpose of this paper is to investigate how task identity (defined as the degree
to which an auditor performs a whole task from beginning to end) and perceived task
significance affect an auditor’s performance (defined as the quality of an auditor’s work).
Though geographically distributed auditors are assigned to specific audit tasks, it is

2

The significance of geographically distributed audit work is supported by both regulators and
practitioners. In particular, PCAOB Chairman James R. Doty describes firms’ foreign affiliates as playing a
substantial role in the audits of the largest public companies (Doty 2011). Such companies “figure
prominently in many investors’ savings plans” and as a result this work is “relied upon by the greatest
percentage of the investing public” (Doty 2011). In addition to the work discussed by Chairman Doty,
public accounting firms use offshore audit centers to perform between five and twenty percent of core audit
work (APLG 2011; Jones 2011).
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ultimately the responsibility of the lead audit team to assess the sufficiency and
appropriateness of the audit work performed and evidence obtained (IAASB 2007;
PCAOB 2010; APLG 2011; ASB 2011). As a result of this responsibility, lead audit team
members are more likely to be required to complete a greater number of tasks that they
did not start, particularly at the end of the audit when there may be insufficient time to reengage geographically distributed auditors. Anecdotal evidence from audit practice,
obtained through interviews and the blog Going Concern, suggests that such situations
can occur when geographically distributed auditors require additional information that
they cannot directly access or when the work received is inconsistent with expectations.3
Despite the importance of completing such work, PCAOB Chairman James R. Doty
highlights that, “inspectors have found obvious errors” in global group audits including
“unresolved audit issues between affiliates” (Doty 2011). Given that reliance on
component auditors and offshore audit centers is likely to increase the extent to which
lead audit team members complete tasks started by geographically distributed auditors, it


3

Indeed, lead audit team members emphasize in their blog posts their frustration with performing or
“redoing” a portion of the work offshored when their team’s expectations are not met
(goingconcern.com/2011/7/what-if-20-percent-of-an-audit-was-performed-offshore). I conducted a series
of semi-structured interviews in which auditors discussed in greater detail the occurrence of partially
complete work in geographically distributed audit arrangements. For example, in reference to offshoring
one auditor stated, “If we are at the crunch, if we have deadlines coming up, I would rather either stay later
myself and get it done, or keep one of my guys here late to take care of the comments and fix things.” As a
result of “fixing things” onshore, another auditor commented on the inefficiencies she and her team often
created by “throwing a project to my first year that was half done.” Furthermore, in respect to group audits,
an auditor noted that a primary objective of reviewing component auditors’ work is to try to resolve all the
open items, which can result when part of the business process is handled at corporate. Interviews
performed focused either on offshoring or global group audits and all focused on general coordination and
communication processes. While the offshoring interviews were performed individually by the author, each
was recorded. For the international group audit interviews another researcher was present and transcriptions
were compared.
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may be that completing only part of an audit task contributes to the audit quality issues
described by Chairman Doty.4
I examine this issue through the lens of the literature on work design. Specifically,
I focus on how completing the remaining portion of an audit task affects an auditor’s
performance, irrespective of the personal characteristics (e.g., source credibility or
nationality) of the auditor who started the task. Work design is a structured approach to
understating how individuals respond to their work and its various characteristics
(Morgeson and Humphrey 2008). While work design theories have long been used to
help explain the behavior of workers, globalization and technological advances are
driving new developments in this field of research (Grant and Parker 2009). In particular,
more recent studies focus on the increasingly important role of cultivating perceptions of
task significance as a way to improve performance effectiveness (e.g., Grant 2007; 2008).
Perceptions of task significance can be formed by both objective features and subjective
evaluations of the work (Griffen 1983). Thus, how a firm portrays geographically
distributed audit work both internally and externally is likely to hold consequences for
auditors’ performance effectiveness. Given that public accounting firms tend to publicly
downplay the significance of offshored tasks (e.g., APLG 2011), this is concerning. The
literature, however, has yet to consider how varying perceptions of task significance
might interact with task identity in affecting work outcomes.
Drawing on the Job Characteristics Model (Hackman and Oldham 1975; 1976;
1980), a prominent theory in work design, I conduct a two (task identity: high or low) by

4

Component auditor is a term used to describe an auditor engaged to work on a piece of a group audit
(AICPA 2012).
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two (task significance: high or low) between-participants experiment, addressing the gap
in the work design literature. First-year auditors and accounting graduate students
completed a search for unrecorded liabilities task (Westermann 2013), which was (was
not) started by another associate, and is considered to be of great (little) importance and
value to the team’s achievement of a high quality audit. Participants were evaluated on
their task performance, a combined measure of participant’s accuracy in: (1) determining
the accounting period for each expense; (2) assessing whether management properly
accounted for the transaction in the financial statements; and (3) documentation of the
work.
I hypothesize and find that when auditors complete a whole audit task from start
to finish there is a significant improvement in the quality of their work. Following the
work design literature, I also expect auditors to perform at a higher level (i.e., produce
higher quality audit work) when a task is perceived to be of greater significance. The
statistical results, however, do not support this main effect. In considering the interaction
between task identity and task significance, I predict and find that the relationship
between performance and task significance depends on task identity. Specifically the
results support that high task identity attenuates the negative effect of low task
significance on auditors’ performance. Overall, the results indicate that auditors produce
the lowest quality audit work when performing a task low in both task identity and task
significance. Subsequent mediation analyses suggest that this effect is due to reduced
levels of meaningfulness and ownership experienced by auditors partially completing a
task that is perceived to be of lower significance.
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This study contributes to the literature by providing initial evidence on the
potential unintended consequences of recent changes to the structure and configuration of
audit engagement teams and audit work. In addition to identifying the potential negative
effects of geographically distributed audit arrangements on auditors’ performance, the
results also suggest several solutions. In particular, the results advocate for firms to take
steps to ensure that work assigned to geographically distributed auditors can be
performed from beginning to end remotely. Interestingly, the results also suggest that it
may be advantageous for firms to promote the significance and value of geographically
distributed audit work as a way to elicit higher quality work from their audit staff.
This study also advances work design research by testing the isolated and joint
effects of task identity and task significance on professionals’ performance. While the
present study was motivated by geographically distributed audit work, numerous
environments may require an individual to perform a task from a point in progress or
complete work that he/she perceives to be of little significance. As such, this study is
likely to hold implications for contexts such as: job sharing arrangements, reliance on the
work of others, and staff turnover.
The remainder of this paper proceeds as follows. Section two describes prior
research, theory, and outlines my hypotheses. Section three outlines the research method.
I present my results in section four and the conclusions with implications for audit
practice in section five.
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II.

HYPOTHESES DEVELOPMENT

Work Design
Rapid advancements in globalization and technology over the last two decades are
substantially changing the structure, content, and configuration of the work performed by
auditors and the companies they audit (Parker and Ohly 2008). For auditors, the impact of
globalization and technological advancements is compounded by industry-specific
developments, which include increases in: regulatory requirements, stakeholder scrutiny,
transaction complexity, fee pressure, and reporting deadlines (e.g., Barrett et al. 2005;
Ettredge et al. 2006; Martin et al. 2006; Ettredge et al. 2011). Emerging research and
recent regulatory focus suggest that audit firms’ strategies for managing the magnitude of
change include reliance on specialists, component audit teams, and offshore audit centers
(Martin et al. 2006; Doty 2011; Spilker et al. 2013). Consequently, the structure of audit
work is also changing as teams reorganize their work flows to leverage these additional
resources while complying with firm and regulatory standards. Such standards require
lead auditors to retain responsibility for all work performed and manage client
communications, which imposes structural constraints on geographically distributed audit
work (IAASB 2007; PCAOB 2010; APLG 2011; ASB 2011). Work design theories
consider the impact of work structure modifications, such as those currently occurring in
auditing, on individual, group, and organizational outcomes, with the intent of identifying
and minimizing unintended consequences (Grant and Parker 2009).
Interest in work design research began before the Industrial Revolution, growing
in empirical study during the early part of the 20th century when, not unlike the current
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audit environment, interest existed in specialization and standardization as a way to
maximize efficiency (Humphrey et al. 2007; Nicholson 2010).5 Early evidence in work
design research indicates that specialization and standardization often result in decreases
in motivation and performance of employees, many times culminating in turnover or
dysfunctional behavior (Humphrey et al. 2007; Oldham and Hackman 2010). This
suggests that considering work redesign from a purely mechanical perspective can be
problematic. Consequentially, later models of work design such as the Job Characteristics
Model, (Hackman and Oldham 1980), focus on the psychological underpinnings of an
individual’s performance in the workplace; a focus which continues to warrant attention
in professional work environments (Oldham and Hackman 2010; Lawrence 2010).
Job Characteristics Model
The Job Characteristics Model (JCM) is a prominent theory in work design,
which continues to be central in the development of research in the area (Humphrey et al.
2007; Grant et al. 2010). The model (see Figure 2.1) suggests that five core work
characteristics cause three critical psychological states, which in turn impact outcomes
such as performance. The underlying theory of the JCM asserts that the motivational
force an individual expends towards his/her work is impacted by how he/she perceives
the work. The JCM suggests that building particular characteristics into an individual’s
work fosters enhanced levels of motivation to do well, “by cultivating experiences of

5

Specialization is defined as the degree to which specific knowledge and skill is required to perform the
work (Humphrey et al. 2007). This study examines task identity, which is defined as the degree to which an
auditor completes a whole task from beginning to end (Hackman and Oldham 1980). As work becomes
specialized individuals may be more likely to perform partial tasks (i.e., experience low task identity), but
partial work performance is not a necessary or sufficient condition for specialization. Thus task identity and
specialization are distinctly different constructs.
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meaningfulness, responsibility, and knowledge of results” (Grant and Parker 2009, 6;
Oldham and Hackman 2010). While a number of studies amend this model by adding job
characteristics or modifying causal paths, the body of research provides ample support
that the model presents a realistic set of associations (Parker et al. 2001; Kinicki et al.
2002; Humphrey et al. 2007).
[Insert Figure 2.1]
Extant research, however, establishes relatively few direct links between the work
characteristics, the psychological states, and the model’s outcomes (Morgeson and
Campion 2003). Not surprisingly, prior literature calls for experimental work in this area
to better understand how specific objective changes in an individual’s work impact
psychological and behavioral outcomes (Hackman and Lawler in 1971; Farh and Scott
1983; Grant 2008). Despite these calls, the majority of existing JCM work is based on
field surveys, which gather individuals’ perceptions of the five work characteristics and
self-rated performance (Dodd and Ganster 1996). Of the few experimental studies in
work design, most simultaneously manipulate all five work characteristics, which
prevents the direct effects of individual work characteristics or specific work
characteristic interactions to be observed (Dodd and Ganster 1996). As such,
experimental work examining the direct effects of work characteristics, first in isolation
and then interactively, is needed (Moregson and Campion 2003; Grant 2008). This study
responds by constructing an experiment to provide evidence of the individual and joint
effects of task identity and task significance on performance.
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Task Identity
Task identity is defined as the degree to which an individual completes a whole
task from beginning to end (Parker and Wall 1998; Morgeson and Humphrey 2008). The
JCM suggests that when an auditor completes a whole task, as compared to simply a part,
the auditor will experience a sense of increased personal meaning towards the work;
ultimately improving psychological and behavioral outcomes (Hackman and Oldham
1980; Oldham and Hackman 2010).

This increased sense of meaning, which is a

component of intrinsic motivation, is thought to be derived from an affective reaction
(Parker et al. 2001). Pierce et al. (2009) expand on this idea, proposing that as an auditor
performs a task from start to finish he/she is able to observe the sequencing of the task,
and gain a more complete understanding of each component of the task and how they are
connected. Psychological ownership theory suggests that in doing so, the auditor will find
greater meaningfulness in the work and, as a result, be more likely to consider the task
his/hers (Pierce et al. 2009). Furthermore, due to the extent of their investment in the
work product, auditors who complete a whole task are likely to see “their reflection” in
the work, contributing to a greater sense of ownership (Pierce et al. 2002, 17). It is thus
the combination of: (1) the individual’s more complete understanding of the arrangement
of the task and its parts; (2) the strong motivation it engenders; and (3) the psychological
ownership it arouses which ultimately drives the individual’s performance.
Although theory supports that higher levels of task identity cultivate a sense of
meaning in one’s work, leading to greater performance, work design research has yet to
clearly establish this link. While prior research supports skill variety, autonomy, and
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work feedback as robust predictors of the theory’s outcomes, task identity has “seldom
emerged as a strong predictor of [work] outcomes” (Dodd and Ganster 1996, 331). In fact
the two major meta-analyses in this literature find only weak relationships between task
identity and performance measures (Fried and Ferris 1987; Humphrey et al. 2007).
However, of the 121 studies examining the impact of task identity, only seven studies
investigate the impact of task identity on objective performance (Humphrey et al. 2007).
Importantly, none of these studies experimentally manipulate task identity to observe its
isolated effects.

In addition, research examining work design in 21st century

environments suggests that because auditors operate in an environment where regulations
and standards constrain a number of work characteristics, the significance of task identity
is likely to be amplified (Fried et al. 2008).
Given the theoretical relationship between task identity and performance, the lack
of sufficient evidence to the contrary in the extant literature, and the unique
environmental constraints in auditing, I expect that by completing a whole audit task
from start to finish an auditor will perform significantly better than when completing only
part of a task that was begun by another auditor. Based on this discussion, I propose the
following hypothesis:
H1: Auditors’ performance will be significantly greater when task identity is high
than when task identity is low.
Task Significance
Task significance is defined as the degree to which an individual’s work is
important in a broader context, substantially impacting others either within the immediate
organization or externally (Hackman and Oldham 1980). An auditor’s perceptions of the
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task significance of geographically distributed audit work are likely to vary based on
objective features of the work and subjective evaluations (Salancik and Pfeffer 1978;
Hackman and Oldham 1980; Grant 2008). As a result, it is not only the inherent risk,
magnitude of the account, or judgment involved in an audit task that influences the
perceived significance, but also the socially constructed significance of the work created
by audit teams, management, regulatory focus, and the status ascribed to the individuals
performing the work (Griffin 1983; Levina and Vasst 2008). Thus, by portraying audit
work sent offshore as mundane, non-judgmental, and less value to the overall audit, audit
firms may be unintentionally reducing the perceived significance of this work (APLG
2011; Aubin and Chatterjee 2012).
The JCM theorizes that understanding the substantial impact an audit task has on
others will cultivate an experience of meaningfulness, enhancing work outcomes
(Hackman and Oldham 1980). In establishing a greater sense of importance to others,
work that is high in task significance intrinsically motivates an auditor to perform well,
because it ultimately feels good to do so (Oldham and Hackman 2010). Specifically, as a
result of perceiving the task to be of value to others an individual’s affective orientation
towards the work’s outcomes increases, enhancing the meaningfulness he/she experience
in the work (Oldham and Hackman 2010). As the task becomes more meaningful,
individuals increase their investment in the work, which subsequently results in high
levels of performance (Hackman and Oldham 1980).6

6

The JCM’s overall prediction that high task significance will positively impact individuals’ work
outcomes is further supported by social information processing theory, which similarly suggests that “once
perceptions of task significance are cultivated, employees are more likely to perform effectively” (Grant
2008, 109).
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In investigating the impact of task significance in auditing, prior research suggests
that although task significance may substantially impact auditor satisfaction and
organizational commitment, it has little bearing on auditors’ self-reported performance
(Fogarty and Uliss 2000). This finding is aligned with the larger body of work design
literature, which similarly suggests that task significance, like task identity, is a weak
predictor of work outcomes (Dodd and Ganster 1996). In fact, the two major metaanalyses show only marginal associations between task significance and performance
(Fried and Ferris 1987; Humphrey et al. 2007). In contrast, more recent research argues
that task significance is an increasingly important work characteristic for today’s worker
(Morgeson and Humphrey 2008). In particular, today’s work force is “increasingly
concerned with doing work that benefits other people and contributes to society” (Grant
2008, 108). More recent experimental research in work design supports this assertion,
finding that higher perceptions of task significance substantially increase the level of
performance in university fundraising callers. In this longitudinal experiment, Grant
(2008) increases the perceived significance of university fundraising work, by providing
information about the importance of the work to scholarship recipients at the university.
As a result of understanding the substantial impact of their work, individuals who receive
such information outperform those who do not (Grant 2008).
Although prior evidence in auditing suggests that task significance may not
impact an auditor’s performance, the events that have transpired during the last fifteen
years (e.g., Enron, Sarbanes-Oxley Act, and the Global Financial Crisis of 2008) have
undoubtedly increased the salience of the severe consequences that poorly performed
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audit work can have on individual auditors, their firms, investors, and society. In
addition, the current work force is increasingly focused on the impact their work has on
others (Morgeson and Humphrey 2008). As a result, I expect that when auditors perform
work perceived to be of greater significance, their performance will be higher than when
performing work perceived to be of less significance. Based on this discussion, I propose
the following hypothesis:
H2: Auditors’ performance will be significantly greater when task significance is
high than when task significance is low.
The Interactive Effects of Task Identity and Task Significance
The JCM, as developed by Hackman and Oldham (1980), does not by itself
provide an adequate theoretical basis to predict how task identity and task significance
will interact in influencing work outcomes.7 However, Pierce et al. (2009) offer insights
into the interactive effects of task identity and task significance by introducing
psychological ownership as a mediator of the JCM, which further develops and extends
the theory underpinning the model. This research describes how ownership feelings
emerge when an auditor completes a task from start to finish, due to his/her: (1)
investment in the work; and (2) intimate knowledge of the work, which are both “routes
to” psychological ownership (Pierce et al. 2009). In cultivating a feeling of ownership for
the task, psychological ownership theory suggests that the work becomes an extension of
the individual, influencing his/her concept of self (Pierce et al. 2002). Moreover, the

7

Hackman and Oldham (1980) develop an equation to predict how the JCM’s five work characteristics
interact to influence work outcomes. The equation, termed the Motivation Potential Score (MPS), suggests
that the effects of task identity, task significance, and skill variety are additive and interact with autonomy
and feedback. Overall, however, the literature provides little support for the MPS (Dodd and Ganster 1996;
Parker and Wall 1998).
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theory stipulates that an auditor who experiences feelings of ownership for his/her work
will internalize the socially ascribed meaning and prestige of the work (Pierce et al.
2002).

In doing so, the auditor will come to see the work as a reflection of

himself/herself; signaling to others who he/she is, what he/she does, and who or what
he/she might become (Rotchberg-Halton 1984; McCracken 1986).
Due to the strong association between the work and the individual, which conveys
the individual’s identity to others, an auditor who performs work that is perceived to be
of little value to others and experiences feelings of ownership for his/her work, may be
more likely to allocate additional effort in order to protect his/her sense of self (Pierce
and Jussila 2011). In particular, a discrepancy between the socially ascribed meaning of
the work and the identity the auditor wishes to convey to others is likely to spur the
auditor to improve the quality of the work, through both his/her investment in the work as
well as the intimate knowledge of the work he/she possesses (Pierce et al. 2002; Parker
and Ohly 2008). By allocating additional effort and enhancing the quality of the work the
auditor can signal to others a positive image of himself/herself, reducing the negative
influence of the work on the auditor’s identity. As such, I expect that auditors who
complete a less significant task from start to finish will experience feelings of ownership
for the work and as a result enhance their performance, attenuating the negative effect of
low task significance on performance (see Figure 2.2). Based on this discussion, I
propose the following hypothesis:
H3: The difference in auditors’ performance between high and low task
significance groups will be significantly greater when task identity is low,
compared to when it is high.
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[Insert Figure 2.2]
III. RESEARCH METHODS
Experimental Task and Design
In order to test the hypotheses, I conducted a two (task identity: high or low) by
two (task significance: high or low) between-participants experiment. The experimental
task was administered through an electronic link provided to participants via email. All
experimental materials were vetted by the national office of the participating firm. The
email, as well as the consent form, informed participants that their responses would be
kept anonymous and instructed participants to work alone.
Participants were asked to complete a search for unrecorded liabilities audit case
that was modified from materials used by Westermann (2013). Participants began by
answering 12 questions designed to test their knowledge of the purchasing-payables
cycle, before answering a short set of demographic questions. They then read the case
background, which tells participants to assume they are assigned to perform the search
for unrecorded liabilities on the audit of Carpenter & Weaver Construction, a client of the
international accounting firm they work for. In addition, the background materials
indicate that the search for unrecorded liabilities has yet to be started (was started by
another staff auditor) and is considered to be of great (little) importance and value to the
team’s achievement of a high quality audit for Carpenter & Weaver Construction.
Next, participants downloaded and reviewed: the search for unrecorded liabilities
instructions, the balance sheet, the trial balance, the accounts payable listing, the cash
disbursements listing for the first week of January 20x2, and supporting invoices.
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Depending on the experimental condition, the participants then either performed the
search for unrecorded liabilities testing for the first week of January 20x2 (high task
identity) or received the search for unrecorded liabilities testing for that period performed
by another audit associate (low task identity). Next, participants downloaded and
reviewed an updated cash disbursements listing for the second week of January 20x2 and
supporting invoices. All participants performed the search for unrecorded liabilities
testing for the second week of January 20x2. Participants’ testing of the five cash
disbursements made by Carpenter & Weaver Construction in the second week of January
20x2 form the basis for the dependent variable, which measured performance and is
described below. Upon completing these items, participants were asked if they wanted to
request additional information for any part of the search and were provided a listing of
the vendors to select from.
Participants then answered questions that measured the meaningfulness they
experienced in the work and their ownership of the work. Following completion of these
items, participants responded to the manipulation checks.
Independent Variable
Task Identity
The first independent variable TASK_IDENTITY manipulates whether or not
participants perform the work from start to finish (high vs. low task identity). The task
requires participants to either complete the whole search for unrecorded liabilities or
complete the search for unrecorded liabilities already started by another associate. The
wording for each condition specifically reads as follows:
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High Task Identity: The Search task has yet to be started, so you will need to
perform each step and follow the task through to completion.
Low Task Identity: The Search task was started by M.O., another audit staff, so
you will see pages with M.O.’s initials marking his/her work and you will need to
follow the task through to completion.
Following this prompt, participants either completed the first week of cash disbursement
testing for Carpenter & Weaver or were provided with the work of M.O., another audit
staff.
Task Significance
The second independent variable TASK_SIGNIFICANCE manipulates the degree
of perceived task significance, high or low, present in the task. The task instructs
participants that, “The search for unrecorded liabilities is of considered to be of great
(little) importance and value to your team’s achievement to a high quality audit for
Carpenter & Weaver Construction.” The low task significance condition, in particular, is
aligned with auditors’ descriptions of offshored audit work such as “not value added” or
“just hours taking up staff time.”8
Dependent Variable
Performance
In the second week of January 20x2, Carpenter & Weaver Construction made five
cash disbursements that required testing. For each disbursement, participants were asked
to document the date of cash disbursement, the check or wire number, payment amount,
invoice number, and invoice date. Participants then documented what year the expense

8

Such descriptions were gathered in semi-structured interviews and reinforced by auditors in panel
discussion (e.g., APLG 2011) as well as auditing blogs (goingconcern.com/2011/7/what-if-20-percent-ofan-audit-was-performed-offshore).
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related to and whether Carpenter & Weaver had properly (improperly) included
(excluded) the liability in the 20x1 financials. At the end of the testing, participants were
also asked if additional information was needed for any vendor. If the participants
responded that additional information was needed, they were asked to indicate which
vendor(s) they wanted to request additional information for. Participants’ responses to
each of the above were scored to create the dependent variable PERFORMANCE.
The scoring rules for PERFORMANCE assign points to correct responses in the
search for unrecorded liabilities task and result in a final performance score between 0
(low performance) and 42 (high performance). For each of the five cash disbursements,
one point is assigned to correctly documenting all the details of the cash disbursement
tested (i.e., cash disbursement date, invoice number, invoice date, check or transaction
number, and payment amount), two points are assigned to determining the correct year of
expense, and four points are assigned to correctly determining whether or not Carpenter
& Weaver has properly accounted for the cash disbursement. Thus, participants can
accumulate up to seven points on each of the five cash disbursements for a total of 35
points (see Appendix A). The final seven points of the performance score are assigned to
recognizing the need for and requesting additional information. Specifically, participants
are awarded three points for indicating that they would like to request additional
information from the client and four points for appropriately requesting support for the in
scope cash disbursement for which no information is provided. The scoring rules
intentionally weight the determination of the appropriateness of the company’s
accounting and intention to follow up on incomplete information more heavily, given that
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these items are more likely to directly contribute to the overall effectiveness of the audit.
However, importantly the scoring rules also recognize the emphasis regulators place on
accurate and robust documentation.9
Other Variables
Meaningfulness
The Job Characteristics Model predicts that meaningfulness mediates the effects
of task identity and task significance on auditors’ performance.10 Before completing the
debriefing questions and manipulation checks, participants answered two questions
designed to measure the experienced meaningfulness of the work. The scale asks
participants to assess the extent to which they agree with: (1) a statement that the work
was useless or trivial; and (2) a statement that the work was very meaningful. Participants
responded using seven point Likert scales, with 1 = disagree strongly, 4 = neutral, and 7 =
agree strongly. These scales are validated by previous research (Hackman and Oldham
1980; Fried and Ferris 1987) and exhibit high levels of internal validity ( = 0.78). The
variable MEANINGFULNESS is the sum of the participants’ answers to the two-question
scale, after reverse scoring question one.
Psychological Ownership
Psychological ownership is also theorized to mediate the effects of task identity
and task significance on auditors’ performance. After answering the meaningfulness
questions, participants answered three questions designed to measure their psychological

9

The results are qualitatively similar under a number of different scoring rules, such as equally weighting
documentation, year of expense, and conclusions pertaining to the company’s expense recognition.
10
Prior research supports that meaningfulness and task significance are two separate constructs, which load
on separate factors in a principle components factor analysis (e.g., John’s et al. 1992).
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ownership of the work. The scale, developed by Van Dyne and Pierce (2004), instructs
participants to think about an object they own (e.g., a car) and the feelings associated
with the statement “this is my car!” The scale then asks participants to assess the extent to
which they agree with three statements dealing with the “sense of ownership” they feel
for the search for unrecorded liabilities task. The three statements read as follows: (1)
This is my Search for Unrecorded Liabilities; (2) I feel a very high degree of personal
ownership for this Search for Unrecorded Liabilities; and (3) I sense that this is my work.
Participants responded using seven point Likert scales, with 1 = disagree strongly, 4 =
neutral, and 7 = agree strongly. The variable OWNERSHIP is the sum of the participants’
answers to the three-question scale.
Knowledge
Sufficient task-relevant knowledge and skill is necessary for task identity and task
significance to positively impact an auditors’ performance (Hackman and Oldham 1980).
When an individual possesses insufficient knowledge or skill to perform a task, the JCM
stipulates that his/her performance will not improve due to the enhanced design of the
work. Thus I measure task-relevant knowledge using a 12-question scale, in order to
identify potential student participants who do not possess sufficient knowledge to
perform the task.11 The scale results in a score between 0 (low knowledge) and 16 (high


11

The scale was previously validated by Westermann (2013). While theoretically general measures of
knowledge and skill such as GPA could also be used, I selected this scale as it provides a more specific test
of background knowledge needed for the task. Within the 12-question scale, ten questions test a single
piece of declarative or procedural knowledge related to the task and are each assigned one point towards
the final knowledge score. The remaining two questions test multiple pieces of declarative and procedural
knowledge related to the task and as a result are assigned two and four points respectively.
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knowledge), using both multiple choice and short answer questions similar to those used
in CPA exam study materials as well as accounting and auditing textbooks.
IV. RESULTS
Manipulation Checks
The experimental materials include three manipulation check questions. The first
question asks, “How do you believe the Search for Unrecorded Liabilities affects your
audit team and the achievement of a high quality audit for Carpenter & Weaver
Construction?” Participants responded using a scale with endpoints labeled 1=very
insignificantly and 7=very significantly. The mean (standard deviation) perceived
significance of the search for unrecorded liabilities is 6.1 (1.1) in the high task
significance condition and 5.1 (1.3) in the low task significance condition. The means are
significantly different, t=4.91 (p=<0.01 two-tailed), indicating a successful manipulation.
The second and third manipulation check questions test the task identity
manipulation. The second question asks, “In the Search for Unrecorded Liabilities, were
you provided with the results of work done to date by another audit staff (initials M.O.)
for some of the cash disbursements?” Of the 153 participants, 88.4 percent responded
correctly to this manipulation check. Those who responded “yes” to the second
manipulation check were then asked how they treated M.O.’s work.

To rule out

information effects as an alternative explanation for my results, all participants were
provided with the materials necessary to perform the total task. While all participants
confirmed that they familiarized themselves with each file, 40 low task identity
participants actually performed the work from start to finish (i.e., they re-performed the
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work of M.O.), thus violating their experimental condition and making it necessary to
exclude them from the sample.12 I also exclude participants who incorrectly responded to
the second manipulation check. However, the results are qualitatively similar when
participants who failed this manipulation check are left in.
Participants
As shown in Panel A of Table 2.1, the sample consists of 49 first year auditors
from a single international accounting firm and 65 accounting graduate students.13 The
auditors had just completed the firm’s onboarding training program and were in the initial
months of their employment with the firm. The students were enrolled in graduate
accounting programs at several universities on the east coast. To be included in the study,
students had to demonstrate purchase-payables knowledge consistent with the first year
auditors. On a scale of 0 (low) to 16 (high), first year auditors demonstrate a mean
knowledge score of 11.5, where the interquartile range is from 10.0 to 13.0. All students
included in the results presented below exhibit knowledge scores of 10.0 or above.14 Of

12

I measure growth need strength (or the auditors’ need for personal accomplishment) for a subset of the
sample to gain insight into why participants may choose to re-perform the work. I measure growth need
strength using a 12-question scale constructed by Hackman and Oldham (1975), which asks participants to
indicate their preference for one or two types of work. For example, the scale asks participants if they
would prefer work with a supervisor who respects them and treats them fairly (Work A) or work that
provides constant opportunities for them to learn new and interesting things (Work B). A positive
association between participants in the low task identity conditions who performed the task from start to
finish and growth need strength exists at marginally significant levels (r = 0.33, p < 0.06 two-tailed),
providing some insight as to why people might self-select out of these conditions. However, growth need
strength is not significantly associated with participants’ performance (r = 0.05, p = 0.79 two-tailed). As
such, removing the participants with higher growth need strength from these conditions does not confound
my results.
13
The search for unrecorded liabilities is considered an appropriate task for entry level auditors and their
equivalents based on comprehensive taxonomy published by Abdolmohammadi (1999). The search for
unrecorded liabilities requires similar levels of skill and experience to bank reconciliation testing,
confirmation testing, and tie-outs (Abdolmohammadi 1999).
14
Prior research suggests that students serve as valid proxies for auditors in experiments where the two
groups do not differ on characteristics of theoretical interest to the researcher (Waters-York and Curatola
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the 114 participants, almost all completed at least one auditing course (99.1%) and
approximately half completed an audit internship with a public accounting firm (51.8%).
Nearly one-quarter of all participants have previously completed a search for unrecorded
liabilities (22.8%).
[Insert Table 2.1]
Descriptive Statistics
As shown in Panel B of Table 2.1, mean (standard deviation) PERFORMANCE in
the low task identity-low task significance condition is 17.5 (8.0), compared to 22.3 (8.0)
for the low task identity-high task significance condition, 24.2 (9.2) for the high task
identity-low task significance condition, and 21.8 (7.8) for the high task identity-high
task significance condition. Univariate t-tests indicate that PERFORMANCE in the low
task identity-low task significance condition is significantly less than the low task
identity-high task significance condition (t = 2.03; p < 0.05 two-tailed), the high task
identity-low task significance condition (t = 2.68; p = 0.01 two-tailed), and the high task
identity-high task significance condition (t = 2.01; p < 0.05 two-tailed). None of the other
conditions are significantly different from one another at conventional levels.
Correlation Matrix
A correlation matrix for the independent and dependent variables is shown in
Table 2.2. The correlation between TASK_IDENTITY and PERFORMANCE is in the
predicted direction and significant in a one-tailed test (r = 0.16; p < 0.05). The correlation

1998; Peecher and Solomon 2003). Changing the inclusion criteria of students to knowledge scores of +/- 1
or 2 does not qualitatively change results. The median knowledge score for all potential student participants
is 10.0, 91 students fell below the median and are excluded from the study. Westermann (2013) also
suggests that 10.0 is an appropriate cutoff to differentiate lower and higher purchase-payables knowledge.
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between TASK_SIGNIFICANCE and PERFORMANCE is not significant (r = 0.04; p >
0.10). It is additionally important to point out that MEANINGFULNESS, the first
proposed mediator, is significantly correlated with both TASK_SIGNIFICANCE (r =
0.20; p < 0.05) and PERFORMANCE (r = 0.28, p = < 0.01), but not TASK_IDENTITY.
OWNERSHIP, the second proposed mediator, is significantly correlated with
PERFORMANCE (r= 0.29; p < 0.01) and MEANINGFULNESS (r= 0.39; p < 0.01), but
not TASK_IDENTITY or TASK_SIGNIFICANCE. While this suggests that neither
MEANINGFULNESS

OWNERSHIP

nor

mediate

the

association

between

TASK_IDENTITY and PERFORMANCE separately, it may be that one or both variables
mediate the relationship between the low task identity-low task significant condition
(LOWIDENTITY_LOWSIGNIFICANCE) and PERFORMANCE, which is explored
below.
[Insert Table 2.2]
Hypotheses Tests
Analysis of Covariance (ANCOVA) is used to examine the relationship between
the

dependent

variable

(PERFORMANCE)

and

the

independent

variables

(TASK_IDENTITY and TASK_SIGNIFICANCE). Participants’ prior experience with the
search for unrecorded liabilities (SEARCH) is used as a covariate in the model.15 In
addition, whether a participant completed an audit internship with a public accounting
firm (INTERN), was a first year auditor or a student (AUDITOR), and what school the

15

Prior experience with the search for unrecorded liabilities improves participants’ performance, but the
pattern of performance means across conditions is consistent whether or not participants have performed a
search for unrecorded liabilities previously. Furthermore the results reported below are consistent when
analyzing each group individually, providing evidence that my results are not sensitive to task expertise.
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student attended were all entered as covariates in initials models, but were found to be
insignificant and removed from the final model. The results, reported in Panel A of Table
2.3, indicate that the overall ANCOVA model is significant (F = 3.37; p = 0.01).
[Insert Table 2.3]
Main Effects: Task Identity and Task Significance
H1 predicts that PERFORMANCE will be significantly greater when
TASK_IDENTITY is high than when it is low. The results demonstrate that
TASK_IDENTITY significantly affects PERFORMANCE (F = 4.55; p = 0.04).
Specifically, mean PERFORMANCE in the high task identity condition of 22.9 is
significantly greater overall than in the low task identity conditions (mean 20.1). (These
results, however, must be interpreted with caution due to the significant interaction
discussed in the following subsection.) H2 predicts that PERFORMANCE will be
significantly greater when TASK_SIGNIFICANCE is high than when it is low. ANCOVA
results show that the main effect of TASK_SIGNIFICANCE on PERFORMANCE is not
significant (F = 0.19; p = 0.66). Contrary to H2, PERFORMANCE is similar in both low
and high task significance conditions (means = 21.4 and 22.0 respectively).
Interactive Effect of Task Identity and Task Significance
H3 predicts that TASK_IDENTITY and TASK_SIGNIFICANCE will jointly affect
PERFORMANCE; specifically, that TASK_SIGNIFICANCE will have a significantly
greater impact on auditors’ performance when TASK_IDENTITY is low, compared to
when it is high. Panel A of Table 2.3 shows a significant interactive effect of
TASK_IDENITY and TASK_SIGNIFICANCE on PERFORMANCE (F = 5.35; p = 0.02).
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Panel B of Table 2.3 presents a planned comparison, which tests whether the difference
between low and high TASK_SIGNIFICANCE is equal when TASK_IDENTITY is low,
compared to when it is high. The results support rejecting the null hypothesis, indicating
that

the

differential

effects

PERFORMANCE

of

between

high

and

low

TASK_SIGNIFICANCE are significantly greater when TASK_IDENTITY is low
(F = 5.12; p = 0.03).
Supplemental Analysis
Mediation Analysis
Meaningfulness.
MEANINGFULNESS

The
mediates

Job

Characteristics

the

effects

of

Model

predicts

that

TASK_IDENTITY

and

TASK_SIGNIFICANCE on auditors’ PERFORMANCE. The correlation matrix suggests
that MEANINGFULNESS does not mediate the task identity main effect, as
TASK_IDENTITY and MEANINGFULNESS are not significantly correlated. However,
the data suggest that results in low task identity-low task significance condition
(LOWIDENTITY_LOWSIGNIFICANCE) are significantly different from all other
conditions. In untabulated results, LOWIDENITY_LOWSIGNIFICANCE is significantly
correlated with both PERFORMANCE (r = -.24; p < 0.05 two-tailed) and
MEANINGFULNESS (r = -.21; p < 0.05 two-tailed) and as such I explore whether
MEANINGFULNESS mediates the effect of the LOWIDENTITY_LOWSIGNIFICANCE
on PERFORMANCE.
Baron and Kenny (1986) outline three criteria to establish mediation.

First,

LOWIDENTITY_LOWSIGNIFICANCE must significantly predict PERFORMANCE,
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demonstrating that there is an effect to be mediated. As shown in Table 2.4 Panel B, this
condition is met as the coefficient on LOWIDENTITY_LOWSIGNIFICANCE is negative
and significant (p = 0.01) in Equation 1. Second, LOWIDENTITY_LOWSIGNIFICANCE
must significantly predict MEANINGFULNESS, the mediator. Equation 2 shows that the
LOWIDENTITY_LOWSIGNIFICANCE coefficient is also negative and significantly
impacts MEANINGFULNESS (p = 0.03), satisfying the second criterion. Finally,
MEANINGFULNESS

must

affect

LOWIDENTITY_LOWSIGNIFICANCE.

PERFORMANCE,
The

results

of

while

controlling

Equation

3

show

for
that

MEANINGFULNESS has a significant impact on PERFORMANCE (p = 0.01), after
controlling for LOWIDENTITY_LOWSIGNIFICANCE. Furthermore, the significance of
LOWIDENTITY_LOWSIGNIFICANCE

is

reduced

by

the

presence

of

MEANINGFULNESS in the model (from p = 0.01 to p = 0.04). This satisfies condition 3
and

suggests

that

MEANINGFULNESS

partially

mediates

LOWIDENTITY_LOWSIGNIFICANCE on PERFORMANCE.

the

effect

of

To determine the

significance of this mediation the Z-statistic is calculated using the formula presented in
Panel D of Table 2.4 (Agoglia et al. 2009). The results suggest that MEANINGFULNESS
significantly

mediates

the

effect

of

LOWIDENTITY_LOWSIGNIFICANCE

on

PERFORMANCE (Z = -1.72; p = .04).
[Insert Table 2.4]
Psychological Ownership. OWNERSHIP is also theorized to mediate the effects
of TASK_IDENTITY and TASK_SIGNIFICANCE on PERFORMANCE. In particular,
psychological ownership theory describes MEANINGFULNESS as a precondition for
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OWNERSHIP (Pierce et al. 2009). As such, it is possible that the effect of
MEANINGFULNESS on PERFORMANCE is actually mediated by OWNERSHIP. I test
this following the same procedures as outlined above. Equation 1, shown in Table 2.5
Panel A, establishes that MEANINGFULNESS significantly predicts PERFORMANCE (p
= 0.00), satisfying the first criterion for mediation. Equation 2 demonstrates that
MEANINGFULNESS also predicts OWNERSHIP (p = 0.00), satisfying criterion two. In
the final equation, OWNERSHIP is found to have a significant effect on
PERFORMANCE (p = 0.05) after controlling for MEANINGFULNESS. The results of
Equation 3 additionally establish that OWNERSHIP mediates the effects of
MEANINGFULNESS on PERFORMANCE as its inclusion in the model eliminates the
significance of MEANINGFULNESS (p = 0.00 to p = 0.59).
[Insert Table 2.5]
Path Analysis
To provide greater parsimony to the mediation tests above I conduct a path
analysis. Figure 2.3 presents the results of my path analysis and model fit statistics.16
Overall, the fit statistics suggests that the model fits the data well. The Chi-squared
statistic is insignificant (Bollen 1989), the goodness of fit index and adjusted goodness of
fix indices are both above 0.90 (Byrne 2001), and the RMSEA is below 0.05 (Hu and
Bentler 1999), all of which are indicative of a well-fit model. Results of the path analysis
support that LOWIDENTITY_LOWSIGNIFICANCE directly affects MEANINGFULNESS


LOWIDENTITY_LOWSIGNIFICANCE is coded 1 if the participant was in the low task identity-low task
significance condition and 0 if otherwise. Sensitivity analyses support that paths not included in the model
are not significant.
16
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(critical ratio [CR] = -2.97, p-value <0.01). Psychological ownership theory suggests that
LOWIDENTITY_LOWSIGNIFICANCE will have a significant effect on OWNERSHIP
through MEANINGFULNESS. Consistent with this, the path from MEANINGFULNESS
to OWNERSHIP is significant (CR = 3.56, p-value <0.01). Psychological ownership
theory

and

the

above

mediation

LOWIDENTITY_LOWSIGNIFICANCE
PERFORMANCE

through

analysis

will

OWNERSHIP.

have
The

also
a
path

predict
significant
from

that

work

effect

OWNERSHIP

on
to

PERFORMANCE is significant (CR= 2.32, p-value <0.05) as expected. Finally, a direct
path from LOWIDENTITY_LOWSIGNIFICANCE to PERFORMANCE is also significant
(CR= -2.19, p-value <0.05).
Taken together these results suggest that LOWIDENTITY_LOWSIGNIFICANCE
significantly reduces PERFORMANCE by decreasing MEANINGFULNESS, which
subsequently lowers OWNERSHIP. Additionally, LOWIDENTITY_LOWSIGNIFICANCE
directly reduces PERFORMANCE, which may be due to auditors’ lack of intimate
knowledge of the work. These findings are in line with existing work design theory.
[Insert Figure 2.3]
V.

CONCLUSION AND LIMITATIONS

This study contributes to the emerging literature on geographically distributed
audit work by examining the effects of recent changes to the structure and configuration
of audit work on auditors’ performance. As lead audit teams increasingly rely on auditors
in different cities, countries, and continents to perform a portion of the audit work, lead
audit team members are more likely to be required to complete a greater number of tasks
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they did not start. Results of this study suggest that partially completing an audit task
significantly reduces auditors’ performance when the work is perceived to be of lower
significance. In contrast, auditors who either complete the whole audit task from
beginning to end or perceive the task to be of greater significance perform at a higher
level. While prior work design research questions the impact of task identity and task
significance on performance, the above results demonstrate the importance of both work
characteristics on auditors’ performance.
Further insight into the negative performance effects observed when auditors
complete work low in both task identity and task significance is provided by two
mediation analyses. The first mediation analysis suggests that meaningfulness mediates
the effect of low task identity and low task significance on performance, while results
from the second mediation analysis indicate that ownership mediates the effect
meaningfulness on performance. Taken together these results suggests that in completing
audit work low in both task identity and task significance, the meaningfulness auditors
experience in the work is negatively impacted, reducing their ownership of the work and
ultimately performance. This pattern is generally consistent with recent extensions of the
underlying JCM theory, incorporating psychological ownership theory. This is a major
contribution of the present study to the work design literature, which has not previously
tested the theorized effects of psychological ownership as a mediator or considered how
task identity and task significance interact to effect work outcomes.
Overall the results suggest that as firms advance their use of geographically
distributed audit arrangements, close attention to changes in auditors’ work design is
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warranted. Indeed, even a small change in the perception of a task’s significance
substantially reduced the quality of participants’ performance, when completing work
from a point in progress. Although it is possible that basic audit tasks, perceived to be of
lower significance, are less consequential to overall audit quality financial statement
frauds such as Satyam suggest otherwise. Specifically, Satyam illustrates the importance
of effectively performing basic audit work to ensure overall audit quality and protect
audit stakeholders. Fortunately, unlike many other aspects of auditing, firms and
engagement teams can exercise considerable control over work design choices
(Morgeson and Humphrey 2008). Thus, the results of this study suggest that when
deciding on the work to be sent to component auditors or offshore audit centers,
engagement teams should focus either on tasks that can truly be performed from
beginning to end remotely or work that is perceived to be of greater significance. As
such, future research investigating the conditions that allow remote auditors to perform
work from start to finish as well as mechanisms to promote task significance is
warranted. Because perceptions of task significance can be socially constructed it is
additionally important for firms to recognize the role that their messaging is likely to play
in promoting effective performance of geographically distributed audit work.
It is important to emphasize that the implications of this study extend beyond
offshoring to group audits. Prior research suggests that disparities in pay, language
proficiency, and access to the client or engagement leadership may result in lead audit
team members ascribing a lower social status to geographically distributed auditors and
their work (Levina and Vaast 2008). Thus, even if audit firms portray component
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auditors’ work to be of greater value to the overall audit, other factors may reduce the
socially ascribed significance of this work. As such, when lead audit team members
complete open items in component auditors’ work their perceptions of the work’s
significance may vary, which my results suggest is likely to reduce auditors’
effectiveness. This study’s findings therefore aim to further inform discussions regarding
balancing efficiency and effectiveness in the context of global group audits (Doty 2011).
Specifically, these results provide an important perspective as to why firms experience
challenges in delivering seamless services on global audits; audits which significantly
impact investors and the broader financial system. Given that the findings are likely to
apply to a significant portion of audit work performed by public accounting firms, this
study may encourage firms, researchers, and regulators to further consider the global
audit process at a more micro level to ensure high levels of audit effectiveness are
achieved.
As with any research, this study is subject to certain limitations. A portion of
participants, exhibiting a higher level of need for personal accomplishment, were
excluded from the sample performing the task from start to finish, thus violating the low
task identity condition. Further is needed to determine whether “high need” auditors
would perform a task received at a point in progress from start to finish, when faced with
competing responsibilities in the field. Such research would establish whether or not a
boundary condition exists for the results reported above.

Additionally, the work

participants received from another audit staff, in the conditions where the audit work was
performed from a point in progress, was accurate. Future research might consider how
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receiving work that is inaccurate impacts auditors’ performance of partially complete
audit work. Finally, the JCM theory suggests the results of this study are generalizable to
audit tasks where auditors possess sufficient task relevant knowledge and skill. However,
future research might investigate how, if all, less structured audit tasks and auditor
experience alter the effects of task identity and task significance on performance.
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Part Three
The Effect of a Fraud Scenario on Auditors’ Risk Assessments and
Planning Judgments
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I. INTRODUCTION
Financial statement fraud continues to be a significant issue for the investing
public and audit firms (ACFE 2010; Beasley et al. 2010). Although the frequency of
material financial statement fraud is relatively low, the potential impact on the investing
public and audit firms can be significant when fraud does occur. In addition, losses due to
fraud still average five percent of revenues, which would be material on almost any audit
engagement (ACFE 2010). As a direct result, both the professional standards and audit
firms emphasize the importance of appropriately assessing and responding to the risk of
material misstatement due to fraud (AICPA 2002; Wilks and Zimbelman 2004). It is
therefore important to consider how new techniques can help auditors develop the
appropriate mental representation of fraud characteristics when completing risk
assessments and staffing judgments during the audit planning process.
The purpose of this paper is to investigate the usefulness of a knowledge tool,
consisting of an industry-specific fraud “story”, to improve auditors’ risk assessments and
planning judgments related to fraud. Though auditors are required to assess and respond
to the risk of material misstatement due to fraud on every engagement, audit
professionals rarely experience actual material financial statement frauds at their audit
clients and as a result are likely to possess incomplete fraud knowledge (e.g., Albrecht
and Romney 1986; Loebbecke et al. 1989; Johnson et al. 1993; Nieschweitz et al. 2000).
Given that high quality judgments by experts are attributed to superior knowledge
structures and mental representations gained through experience, the lack of experiential
fraud knowledge may contribute to the difficulty experienced by auditors in making high
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quality fraud judgments (Kolb 1984; Libby and Luft 1993; PCAOB 2007, 2008; Rose et
al. 2012).
Audit researchers have long been interested in evaluating the effectiveness of
different types of interventions (e.g., decision aids, brainstorming) designed to improve
auditors’ judgment and decision making related to fraud. The results, however, are
largely inconsistent, showing promise in some studies (e.g., Checklists- Wilks and
Zimbelman 2009; Rose et al. 2012; Brainstorming- Carpenter 2007) while failing to
improve auditors’ judgments in others (e.g., Checklists- Pincus 1989; Asare and Wright
2004; Brainstorming- Brazel et al. 2010). It is possible that auditors’ lack of experiential
knowledge is limiting the effectiveness of previously examined decision aid
interventions. Decision aids that are designed to trigger existing knowledge are likely to
be constrained in their ability to aid auditors when the relevant knowledge may not exist,
in whole or in part (Schank 1986). In addition, interventions such as checklists are not
necessarily designed to provide insight about how a fraud may be perpetrated, and may
even interfere with deeper cognitive processing (Asare and Wright 2004).
We propose that a knowledge tool, consisting of an actual fraud story, will assist
auditors in developing pattern-based explanations, improving the mental representations
that are brought to bear when making risk assessments and staffing judgments related to
fraud. The theory of explanation patterns (Schank 1986) suggests that a scenario about an
unfamiliar event (like a fraud) will lead an individual to ask questions about the scenario
during cognitive processing in an attempt to link new information from the scenario into
a generalizable pattern that explains the event. This type of cognitive processing is
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common when an individual finds it challenging to explain or fully understand the event.
Using the theory of explanation patterns, we constructed a fraud knowledge tool that
could assist auditors in the field. We hypothesize that this knowledge tool will allow
auditors to develop mental representations by aiding them in establishing pattern-based
representations of the events and subsequently improve risk assessments and staffing
judgments related to fraud (Schank 1986). Furthermore, because interventions like
checklists may prevent auditors from developing a coherent story or thinking deeply
about the risk factors presented (Asare and Wright 2004), we hypothesize that auditors
receiving the industry-specific fraud story will outperform those receiving a checklist.
To test our hypothesis, we randomly assigned 150 practicing auditors across four
conditions of an experimental task, in a one by four between-subjects research design.
Our research design allows us to compare the usefulness of the fraud story against: (1) a
checklist based on the risk factors contained within the fraud story provided (i.e., an
internally valid checklist); (2) a checklist based on the risk factors contained within SAS
99 (i.e., an externally valid checklist); and (3) a control condition.17 Participants assessed
overall engagement risk, fraud risk at the account level, and the need for more
experienced personnel on an audit engagement for a client in the medical device
manufacturing industry. A panel of experts, comprised of three audit partners, also
assessed overall engagement risk, fraud risk at the account level, and the need for more

17

The internally valid checklist condition was created to rule out information effects as an alternative
explanation for our results. Specifically, we constructed a checklist that mirrored the fraud story in that it
features the exact same information as our fraud story and presenting the information in the same order or
sequence as the fraud story. Controlling for these information differences allows us to unambiguously
demonstrate the effectiveness of the providing a fraud story (i.e., a narrative) versus a checklist.
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experienced personnel on the Precision Equipment, Inc. engagement to provide a
benchmark to compare participants’ judgments against.
Based on Schank’s (1986) theory, we expect and find that the fraud story is
associated with assessments of engagement risk and fraud risk that are both more
conservative and closer to the expert benchmark compared to the other conditions.
Importantly, our comparison of the fraud story condition with the internally valid
checklist (i.e., a list containing the same set of risk factors as presented in the story)
reveals the value of the narrative context over and above a simple list of cues, consistent
with Schank’s (1986) theory. Additionally, we find that the fraud story affects auditors’
overall engagement risk through the fraud risk assessment, and affects auditors’ staffing
judgments through both the overall engagement risk and fraud risk assessments. Overall,
these findings are consistent with improvements in auditors’ mental representations,
supporting our theory as to why providing a fraud story will result in superior
performance. In summary, this study is expected to contribute to the fraud judgment
literature by introducing a tool that enhances auditors’ fraud knowledge and leads to
more appropriate risk assessments and responses to fraud risk.
The remainder of this paper proceeds as follows. The next section describes prior
research, theory, and outlines our hypothesis. Section three describes our method. We
present our results in section four and our conclusions in section five.
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II.

HYPOTHESIS DEVELOPMENT

Financial Statement Fraud
The importance of assessing and responding to fraud risk on an audit engagement
in an appropriate manner is emphasized by standard setters, litigation, and regulators
(Palmrose 1987; AICPA 2002; PCAOB 2007, 2008). The attention placed by auditors
and their constituents on financial statement fraud highlights that it continues to be a
significant issue (ACFE 2010). The Center for Audit Quality’s (2010) report on deterring
and detecting fraud suggests that the Sarbanes-Oxley Act of 2002 has had a positive
impact on corporate governance and has helped to decrease the incidence of financial
statement fraud. However, the evidence clearly demonstrates the need for continued
action. For example, in the most recent COSO report (Beasley et al. 2010) which
investigated AAERs issued by the SEC from 1998 to 2007, the median dollar amount of
the average fraud was almost three times the average fraud in the previous COSO report
(Beasley et al. 1999). In addition, the results of a recent Deloitte (2010) survey of over
2,000 business professionals predicted that financial statement fraud is more likely to
occur in the upcoming three years, as compared to the previous three years, because of
the pressure brought on by the current economic crisis.
Despite its significance, prior research and recent regulatory reports suggest that
responding to fraud risks is quite difficult for auditors (PCAOB 2007, 2008; ACFE 2010;
Beasley et al. 2010). In particular, this may be surprising when one considers that
financial statement errors and fraud are potentially identifiable during audit planning and
may occur in predictable ways and patterns (Houghton and Fogarty 1991; Brazel et al.
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2009). It may be that this apparent conundrum is attributable to an auditor’s lack of actual
experience with material financial statement fraud. This suggests that auditors should
continue to be concerned with taking actions to improve their financial statement fraud
prevention and detection efforts, but may need to consider doing so in new and different
ways.
Responding to Fraud Risk Factors
An auditor’s ability to appropriately respond to fraud risk factors is expected to be
influenced by fraud knowledge, and such knowledge is thought to be acquired from a
combination of ability and experience (Libby and Luft 1993). However, because fraud
occurrence is sporadic, most auditors lack direct experience with fraud (Albrecht and
Romney 1986; Loebbecke et al. 1989; Johnson et al. 1993; Nieschweitz et al. 2000).
Instead, for many auditors, their primary experience with fraud is likely limited to
training contexts. Unfortunately, prior research suggests that training may not always
present the best context, format, and environment needed to adequately build knowledge
(Butt 1988; Libby 1995; Westermann et al. 2013). Moreover, evidence from regulatory
reports, prior research, and documented audit failures suggests that despite existing
training efforts, auditors still have difficulty appropriately assessing and responding to
fraud risk (PCAOB 2007).
In an effort to improve auditor judgment and decision making related to fraud, a
number of different types of interventions have been investigated (e.g., checklists,
decision aids, brainstorming).

However, the prior literature investigating such

interventions reports only inconsistent improvement on auditor judgments. For example,
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standardized checklists reduce the appropriateness of auditors’ risk assessments in some
studies (e.g., Pincus 1989; Asare and Wright 2004), while contributing to appropriate or
superior risk assessments in others (e.g., Wilks and Zimbelman 2009; Rose et al. 2012).
Though traditionally checklists are a common aid used by audit firms, previous research
suggests that their organization prevents the auditor from forming a picture of how the
fraud may be perpetrated, and interfere with cognitive processing (Shelton et al. 2001;
Asare and Wright 2004). While recent research by Rose et al. (2012) suggests
incorporating experts’ knowledge structures into checklists may increase their
effectiveness, it is likely that auditors receiving extensive lists of cues in practice may
remain unable to strategically reason or think deeply about the cues (Asare and Wright
2004). Previous evidence additionally suggests that by brainstorming as a team, auditors
can improve the quality of the fraud ideas they generate as compared to working alone
(Carpenter 2007). However, while high quality brainstorming sessions are linked to
improve auditor’s risk assessments, one concern is that often the most effective
brainstorming procedures are not employed and that nearly 35 percent of brainstorming
interventions occur after the planning phase of the audit (Lynch et al. 2009; Brazel et al.
2010).
Previous interventions that focus on improving auditor’s risk assessments
additionally anticipate, but rarely find, auditors to effectively modify audit procedures
and engagement staffing in response to increased fraud risk. Specifically, studies have
shown that standardized checklists increase the number of budgeted audit hours, a proxy
for the extent of audit testing, but often do not lead to changes in the nature of
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engagement procedures or staffing (Zimbelman 1997; Asare and Wright 2004). This
finding is consistent with the challenges documented by prior archival research and
PCAOB inspection reports (e.g., Mock and Turner 2005; PCAOB 2007). With the more
recent advent of brainstorming, research suggests that the apparent disconnect between
risk assessments and audit engagement modifications may be reduced when specific
types of brainstorming methods are used or high quality brainstorming sessions occur
(Hoffman and Zimbelman 2009; Lynch et al. 2009; Brazel et al. 2010). However, this
remains dependent on the brainstorming method employed and the brainstorming
intervention occurring during the planning phase of the audit.
We posit that the inconsistent improvement noted in prior literature may be due to
auditors’ incomplete fraud knowledge and the nature of prior interventions. Specifically,
interventions such as checklists may prevent auditors from abstracting a complete
representation or coherent story, interfering with auditors’ cognitive processing (Hastie
and Pennington 1995; Asare and Wright 2004). Moreover, interventions that offer hints
that are intended to assist in knowledge retrieval (Bierstaker et al. 1999) and decision
making may be limited in their ability to aid auditors who lack sufficient relevant
knowledge (Schank 1986). As a result, auditors are likely to attempt to address nonspecific risks without an appropriate hypothesis concerning the source of risk
(Hammersley 2011). This action is likely to be costly and ineffective. It is therefore
important to consider how new techniques can help auditors develop the appropriate
mental representation of fraud characteristics when completing risk assessments and
staffing judgments during the audit planning process.
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The Story as a Knowledge Tool
Psychological learning theory emphasizes the importance of repeated experience
with worked cases to facilitate knowledge structure development (Atkinson et al. 2000).
Given the existence of specific patterns and the use of similar schemes across many
recorded examples of fraud (e.g., overstated Accounts Receivable and overstated Sales),
real examples are available to help provide auditors the necessary types of simulated
knowledge to compensate for the lack of experiential knowledge. As such, a knowledge
intervention that includes a story about a real fraud experience holds much appeal as a
manner in which to improve the mental representation of auditors in the field as well as
their overall response to fraud risk (Allen et al. 2006). This assertion is in line with prior
research and theory suggesting that such scenarios may lessen cognitive load, improve
mental representations, and result in more developed knowledge structures (Schank 1986;
Britton et al. 1990; Graesser et al. 1994; Gobeil and Phillips 2001). Particularly in
contrast to interventions such as standard checklists that may interfere with auditors’
cognitive processing and diminish their performance assessing risks (e.g., Pincus 1989;
Asare and Wright 2004), a story-based tool is expected to supplement auditors’
experience with fraud.
Explanation Patterns
In the current study, we rely on Schank’s (1986) theory of explanation patterns to
predict how a fraud story will improve auditors’ judgments related to fraud. The theory of
explanation patterns was developed through the artificial intelligence literature. Schank
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analyzed how humans understand events and build knowledge structures, in order to
inform artificial intelligence practices and design. His findings suggest that knowledge is
built when a scenario or input is encountered that cannot be accommodated by an existing
memory structure. As a result, “we feel the need to explain [the scenario] to figure out
exactly what the chain of states and actions were that led up to the event” (Schank 1986,
47).
A scenario that provides a specific instance of fraud is suggested to present
auditors with an anomaly, since auditors rarely experience financial statement fraud on an
engagement. In efforts to understand this anomaly, auditors will search earlier
experiences to recall a similar event. Because such an event is unlikely to exist in
auditors’ memory, they will begin “asking certain questions about the event in order to
fully understand it” (Schank 1986, 83). During the active questioning phase, individuals
creatively evaluate possible solutions using the information provided until an explanation
is attained, which links the factors into an understandable pattern (Schank 1986). The
established pattern is then applied back to the anomaly, where it is tested for its
coherence and either revised or accepted (Schank 1986). This iterative process will
continue until a pattern is found which adequately explains the scenario. In accepting this
pattern-based explanation, the auditor has linked an unfamiliar chain of events in
memory, “rendering a new piece of data comprehensible” (Schank 1986, 49). Following,
the explanation pattern is “indexed” into the auditors’ memory and applied to future
questions (Schank 1986).
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In order for auditors to apply an accepted pattern-based explanation to a future
question, the explanation must be activated. Activation occurs when the general question
being asked maps into one of the various indices or scripts the explanation pattern is
attached to (Schank 1986). As it pertains to a fraud scenario, fraud is the main index for
the explanation pattern because fraud is the anomaly that the pattern explains.
Additionally, there are likely to be a number of other relevant indices such as the industry
or account the fraud occurred in, which can be used to retrieve the mental representation
or script. In activating the mental representation, auditors connect their present question
to the explanation pattern and in doing so advance the level of understanding brought to
bear in completing the present task (Schank 1986).
However, because memory searches use very generalized forms of questions it is
possible that the explanation pattern brought to bear may not adequately explain the
specific circumstances being considering (Schank 1986). Indeed, the fraud scenario
auditors initially encounter may in many ways be different from circumstances auditors
are subsequently assigned to evaluate. In such instances individuals “tweak” the
explanation pattern, relaxing constraining assumptions within the pattern-based
explanation to explore its relevancy to the current question or situation (Schank 1986).
This suggests that while a level of commonality between the pattern-based explanation
and the subsequent circumstances facing auditors is beneficial, it is possible for auditors
to derive benefits from seemingly unrelated pattern-based explanations. In particular,
when multiple explanation patterns are available in an individual’s memory it becomes
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much easier for the individual to creatively apply the relevant aspects of stored patterns to
a seemingly different set of circumstances (Schank 1986).
Overall, the theory suggests that acquiring a new memory pattern through a fraud
scenario should assist auditors in achieving superior performance with respect to
assessing overall engagement risk, fraud risk at the account level, and deciding whether
to use more experience personnel in a subsequent audit case. In particular, improved
mental representations (from the story) should enhance an auditors’ ability to
appropriately understand the circumstances of subsequent tasks in which an auditor’s
knowledge of fraud is activated. The extant audit literature more specifically suggests
that well developed mental representations allow auditors to generate and test specific
hypotheses in an iterative process to identify relevant fraud risks (Hammersley 2011).
Although specific risks present in each set of circumstances are likely to vary, the theory
of explanation patterns suggests that auditors are still likely to exhibit more advanced
understanding from stored patterns, which are “tweaked” to explore their relevancy to
alternative circumstances (Schank 1986). As a result, it is expected that auditors will
assess fraud risk at superior levels (Hammersley 2011). Superior assessment of fraud risk
is subsequently expected to affect auditors’ overall engagement risk assessment, which
encompasses fraud risk (Shelton et al. 2001). Finally, in response to the fraud risk and
overall engagement risk assessments, we expect auditors with improved mental
representations (from the story) to make more appropriate staffing judgments, as
suggested by prior literature (Hammersley 2011).
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The expected performance improvement from receipt of the story is likely to be
greater than that of an internally valid checklist and an externally valid checklist, because
rather than improving auditors mental representations checklists focus on providing cues
to trigger auditors existing knowledge. Moreover, even a checklist that provides the cues
containing same information as a story (i.e., the internally valid checklist) is unlikely to
promote cognitive processing to allow auditors to properly understand how fraud occurs.
Given auditors’ infrequent experience with fraud it is therefore likely that these cues will
be limited in their ability to assist auditors who may have incomplete knowledge (e.g.,
Asare and Wright 2004). Similarly, in the no intervention condition, auditors are
expected to have difficulty finding the comparative experiences necessary to generate
fraud risk considerations (Bhattacharjee et al. 2007).
Given auditors’ infrequent experience with fraud, dependence on cues which
trigger existing memory structures and past client experiences are expected to result in
lower quality decisions in the audit task for the checklist and no intervention conditions
as compared to the fraud story intervention. Based on this discussion, we propose the
following hypothesis:
H1: Auditors who receive a fraud story knowledge tool will demonstrate superior
performance when assessing risks and making staffing judgments as compared to
auditors who receive an internally valid checklist, an externally valid checklist or
no knowledge tool.18


18

Superior performance is judged by the proximity of auditors’ judgments to benchmarks provided by an
expert panel of audit partners for overall engagement risk, fraud risk, and the need for more experienced
personnel on the Precision Equipment, Inc. engagement.
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III. RESEARCH METHODS
Experimental Task and Design
The current study involved a one by four (decision support: fraud story, internally
valid checklist, externally valid checklist, or control) between-participants experiment.
The experimental task was administered at two firm sponsored training sessions
conducted by a single firm during the same calendar year. At least one of the authors was
present to oversee the administration of the task at each of the two training sessions. Each
participant completed the task in one sitting, in a room free from interruption.
Participants were informed that their responses would be kept anonymous and were
instructed to work alone. An author verified that participants worked on their own and
did not consult with their colleagues in the completion of the experiment at each session.
Participants received the experimental materials in two envelopes. The first
envelope began with general instructions and told participants to assume they were
assigned to “finalize the planning phase of the audit of Precision Equipment, Inc.,” which
included completing various risk assessments and a staffing judgment. Following that,
participants were provided with the history, background, and summary financial
information for Precision, a medical equipment company. The case was modified from
materials used by Asare and Wright (2004), to reflect current industry trends and
pressures. In addition to describing the company and the industry, the case provides
information on past and current year audits, the control environment, and information
about inventory. Participants read risk factors interwoven into the details of the case, an
example of which is shown below.
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Since the early part of this decade, the company has been undergoing substantial
changes and faces major strategic challenges. Notable pressure exists for
Precision and other manufactures to produce low radiation CAT scanners. The
company’s business, historically, has centered upon lower margin products (i.e.
thermometers, blood pressure kits, and glucometers). A late entrant to the CAT
scanner and MRI market, the company began to devote increased efforts to this
critical and growing segment approximately 7 years ago. At the same time, the
company has continued to maximize its traditional product sales, which -while
diminishing over time- continue to account for 60% of its revenues.
All risk factors embedded were vetted with several public accounting partners and senior
managers to ensure that they are valid and appropriate.
Depending on the experimental condition (described below), the materials also
included a short fraud story, an internally valid checklist containing the same information
as in the fraud story, an externally valid checklist based on SAS 99, or no decision
support. According to their treatment condition participants were asked to consider the
decision support provided (if any) after reading the information about Precision
Equipment, Inc. Participants then filled out a demographic questionnaire that contained
four questions about their experience.19 Next, participants responded to the first set of
dependent variables (described below). Upon completing these items participants
returned the materials to the original envelope and sealed it.
Participants then were instructed to open the second envelope containing the
manipulation checks, a series of questions designed to measure professional skepticism
(Hurtt 2010), and three additional demographic questions on their audit experience.


19

The demographic questionnaire acted as a distracter task to clear the auditors working memory to ensure
differences observed in decision making were a result of changes mental representations and not
differences in information in working memory. Prior research validates the use of a demographic
questionnaire for such purposes (e.g., Borthick et al. 2006).
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Following completion of these items, participants returned the materials to the designated
envelope and sealed it.
Independent Variable
Decision Support
The independent variable DECISION_SUPPORT manipulates the presence of
decision support between participants. Participants were presented with a fraud story
(STORY), an internally valid checklist with identical information to the fraud story
(IV_LIST), an externally valid checklist based on SAS 99 (EV_LIST), or no decision
support (CONTROL). The fraud story is based on a past Accounting and Auditing
Enforcement Release (AAER) issued by the SEC and was vetted with several public
accounting partners and senior managers. Importantly, the fraud story featured a
manufacturing company that had some similarities, but was also significantly different
than Precision Equipment, Inc.. The theory of explanation patterns suggests that some
level of similarity between the fraud story and the Precision Equipment, Inc. case is
important to ensure that: (1) the explanation pattern is activated; and (2) auditors are in a
better position to modify or link their understanding from memory to the case context.
Figure 3.1 provides a detail list of the risk factors in the fraud story and case materials.
[Insert Figure 3.1]
To address the possible alternative explanation that a difference in information
contained in the fraud story produced the predicted effect; the internally valid checklist
was created. As shown in Figure 3.2, the internally valid checklist mirrored the fraud
story in that it asked participants to consider the same risk factors highlighted by the
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fraud story, using the same language to describe the risk factors and presenting the risk
factors in the same order as the fraud story. As a result of controlling for these
informational differences, we are able to isolate the effects of format differences between
the fraud story (narrative) and the internally valid checklist (list). To compare results
using the fraud story to prior research and aids traditionally used in practice, we also
created an externally valid checklist of common SAS 99 considerations (Shelton et al.
2001). The externally valid checklist is based on a SAS 99 checklist previously validated
by Asare and Wright (2004) and is different from the fraud story in respect to the
information it presents as well as the format (see Figure 3.2). While the externally valid
checklist differs in the information presented, importantly its content is applicable to the
Precision Equipment, Inc. experimental case (see Figure 3.3). Furthermore, the order of
the risk factors embedded into the Precision Equipment, Inc. experimental case is not
correlated with the order of the risk factors presented in the fraud story or either checklist
(see Figure 3.4). Participants in the fraud story, internally valid checklist, externally valid
checklist conditions were all told that the information was provided by the firm for their
consideration. Participants in the control condition did not receive a fraud story or list to
consider.
[Insert Figure 3.2, Figure 3.3, and Figure 3.4]
Covariates
Professional Skepticism
The first covariate is professional skepticism (SKEPTICISM), measured with the
Hurtt (2010) scale. This scale contains 30 items, which participants rate from 1 to 6,
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creating a final score between 30 (low skepticism) and 180 (high skepticism). Though our
study employs a randomized design, professional skepticism is important to measure to
rule out that participants do not differ on vary between conditions on trait based
skepticism. Thus, by measuring skepticism we are able to rule out the possibility that a
systematic pattern of skepticism within our participant pool alternatively explains our
results.
Fraud Experience
The second covariate is auditors’ experience with material financial statement
fraud (FRAUD_EXP), measured as described under “Participants”. While the literature
suggests that auditors rarely experience material financial statement fraud, it is important
to measure auditors’ experience with fraud as it is likely to have an effect of the quality
of their fraud related judgments (Libby and Luft 1993).
Dependent Variables
After receiving the decision support manipulation, and reading through the
background materials, participants were asked to make a series of risk assessments and
staffing judgments.20 The risk assessments included overall engagement risk
(OVERALL_RISK) and fraud risk for inventory (FRAUD_RISK).21 Participants assessed

20

We intentionally chose to measure staffing judgments and not audit procedure modification for the
following reason. It is our understanding that the largest public accounting firms employ automated audit
programs and expert systems which reduce procedural judgment at the individual engagement team level,
in favor of conservatism through a nationally developed and approved set of procedural risk responses
(Dowling and Leech 2013). Thus in today’s environment we feel that it is more important to assess
auditors’ judgment of the need for more experienced personnel to perform and review the engagement
work than it is for them to effectively suggest changes to the nature of the procedures performed.
21
Participants also assessed the risk of material misstatement (RMM) for inventory. Including this variable
in our analysis does not qualitatively change our results. However, the results pertaining to this variable
individually are insignificant as may be expected, given the definition of RMM is comprised of inherent
risk and control risk but the theoretical role of fraud risk is not explicitly addressed.
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risk on seven point Likert scales, with 1 = low, 4 = moderate, and 7 = high. Participants
were additionally asked to determine the need for more experienced personnel on the
audit engagement (STAFFING) using an eleven point Likert type scale, with 0 = not at
all, 50 = moderately, and 100 = extensively.22
Expert Panel
To evaluate the appropriateness of participants’ risk assessments and staffing
judgments, we use benchmarks provided by an expert panel consisting of three
experienced audit partners. The partners, who ranged in experience from 14 to 35 years,
all had experienced a material financial statement fraud on an engagement during the
course of their careers and were all employed by a single Big 4 firm. The experts were
blind to the purpose of the experiment and the hypothesis. All partners were asked to
work through the same instrument as participants, making planning judgments for
Precision Equipment, Inc. The partners were not provided any form of decision support
and thus answered the same version of the experimental materials as the control group.
Many prior studies judge the superiority or appropriateness of auditors’ fraud
judgments based on the conservatism observed in the outcome variables (e.g., Glover et
al. 2003; Asare and Wright 2004). Rather than base our conclusions on increases in
participants’ risk assessments or staffing judgments, we examine the differences between
participants’ and experts’ judgments to assess more conclusively the ability of the fraud
story to improve the quality of auditors’ judgments. Specifically, in our multivariate tests
we calculate the difference between participants’ and experts’ overall engagement risk

22

The scales used were previously validated by Asare and Wright (2004) as well as Bierstaker et al. (2009).
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assessments (OVERALL_RISK_DIFF), fraud risk assessments (FRAUD_RISK_DIFF),
and staffing judgment (STAFFING_DIFF). These difference scores allow us to observe if
the fraud story improves participants’ judgments in line with experts or results in
judgments which are overly conservative and may result in inefficient auditing (i.e., over
auditing).
IV. RESULTS
Participants
As shown on Table 3.1, participants in the experiment consist of 150 experienced
senior auditors at a Big 4 public accounting firm, with a mean (standard deviation) of
44.8 (10.01) months of audit experience. On a scale of 1 (no experience) to 7 (extensive
experience) with material financial statement fraud, auditors had a mean (standard
deviation) of 1.68 (1.05), suggesting that many of them lacked fraud experience (the
median rating was 1). Most of the participants (78 percent) are CPAs.
[Insert Table 3.1]
Manipulation Checks
Participants received three manipulation check questions. The first asked if they
received a fraud scenario, the second asked if they received a list, and the third asked
what type of list they received. In the fraud story/externally valid checklist/internally
valid list/control condition, 95 percent/73 percent/76 percent/89 percent of the auditors
responded correctly to the manipulation checks. In the list conditions, there were some
failed manipulation checks based on what type of list the auditors received. We present
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results using all participants, but results are qualitatively similar when auditors who failed
any of the manipulation checks are removed.
Descriptive Statistics
Expert Panel
As shown in Panel A of Table 3.2, the OVERALL_RISK mean for the expert panel
of audit partners is 4.67, while the FRAUD_RISK and STAFFING means are 5.67 and 70,
respectively.23 These means serve as the benchmark to evaluate the superiority of
performance in multivariate tests and are explored in univariate comparisons below.
[Insert Table 3.2]
Overall Engagement Risk
Auditors were asked to rate OVERALL_RISK from 1 (low) to 7 (high). As shown
in Panel B of Table 3.2, the mean (standard deviation) OVERALL_RISK rating for the
control group is 3.53 (1.25), compared to 4.31 (1.42) for the fraud story condition, 3.61
(1.20) for the internally valid list condition, and 3.79 (1.30) for the externally valid list
condition. Univariate comparisons using t-tests indicate that the fraud story condition rate
OVERALL_RISK significantly higher than the control group (t = 2.5; p = 0.01 two-tailed).
None of the comparisons of the other groups to the control group are significant at
conventional levels, see Table 3.2.
Fraud Risk
Auditors were asked to rate the risk of financial statement fraud for Precision
Equipment from 1 (low) to 7 (high). Auditors in the control group exhibit a mean

23

Using expert’s median judgments do not qualitatively change our results.
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(standard deviation) FRAUD_RISK rating of 3.89 (1.26), compared to 4.77 (1.35) for the
fraud story condition, 3.67 (1.24) for the internally valid list condition, and 4.21 (1.08)
for the externally valid list condition. Univariate comparisons using t-tests indicate that
the fraud story condition rate FRAUD_RISK significantly higher than the control group (t
= 2.9; p = <0.01 two-tailed). None of the comparisons of the other groups are significant
at conventional levels. Additionally, t-tests indicate that there is not a significant
difference between the rating of FRAUD_RISK by the fraud story condition and the
expert panel (t = 1.16; p = 0.25 two-tailed). All of the comparisons of the other groups to
the expert panel are significantly different at conventional levels, with the expert panel
being more conservative.
Staffing
Auditors were asked to rate the extent that experienced audit personnel were
needed for Precision Equipment, from 0 (not at all) to 100 (extensively). Auditors in the
control group exhibit a mean (standard deviation) STAFFING rating of 50.28 (21.45),
compared to 56.67 (22.28) for the fraud story condition, 48.33 (18.28) for the internally
valid list condition, and 53.08 (19.62) for the externally valid list condition. T-tests
indicate that the fraud story condition do not rate STAFFING significantly higher than the
control group (t = 1.3; p = 0.21 two-tailed). In addition, none of the comparisons of the
other groups are significant at conventional levels.
Correlation Matrix
A correlation matrix for the independent and dependent variables is shown in
Table 3.3. As expected, STORY is positively and significantly correlated with
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OVERALL_RISK (r = 0.22, p < 0.01) and FRAUD_RISK (r = 0.29; p < 0.01). The
correlation between STORY and STAFFING is in the predicted direction, and is
marginally significant in a one-tailed test (r = 0.13; p = 0.06). Perhaps surprisingly,
FRAUD_EXP is not correlated with OVERALL_RISK (r = 0.10; p > 0.10), FRAUD_RISK
(r = 0.08; p > 0.10), or STAFFING (r = 0.03; p > 0.10). However, this result can be
explained by the low levels of fraud experience reported by a majority of participants. It
is additionally important to point out that STORY is not significantly correlated with
SKEPTICIM (r = -.01, p = 0.92). This suggests that the fraud story’s impact on the above
risk assessments and staffing judgments is not due to higher levels of innate skepticism.
However, SKEPTICISM is negatively and significantly correlated with EV_LIST (r = 0.16; p < 0.05) and as such is controlled for in our initial multivariate analysis as a
covariate.
[Insert Table 3.3 about here]
Hypotheses Tests
MANOVA
Multivariate Analysis of Variance (MANOVA) is used to examine the
relationship between the three dependent variables and the independent variable
(DECISION_SUPPORT) to account for the inter-correlation between the dependent
variables (Field 2005; Stevens 1992).24 As shown in Table 3.3, OVERALL_RISK is
positively and significantly correlated with FRAUD_RISK (r = 0.46; p < 0.01) and

24

Additionally, a confirmatory factor analysis was performed on the professional skepticism scale. The
results suggests that the six underlying constructs established by Hurtt (2010) hold in our sample, with
similar levels of internal consistency (Cronbach’s alpha 0.89). Sensitivity analyses were performed
replacing professional skepticism with each of its six underlying constructs, one at a time, in the
MANCOVA model. These models were not significant.
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STAFFING (r = 0.44; p < 0.01), which are also positively and significantly correlated
with each other (r = 0.45; p < 0.01). Because the correlation between SKEPTICISM and
EV_LIST is negative and significant, we initially use a Multivariate Analysis of
Covariance (MANCOVA) to examine the relationship between the OVERALL_RISK,
FRAUD_RISK, STAFFING, DECISION_SUPPORT, SKEPTICISM, and FRAUD_EXP.
However in this untabulated analysis, neither fraud experience nor professional
skepticism is significant at conventional levels as main effects or interactions. As such,
we present MANOVA results.
The three dependent variables in the MANOVA model shown in Table 3.4 are
OVERALL_RISK_DIFF, FRAUD_RISK_DIFF, STAFFING_DIFF. The tests compare the
mean OVERALL_RISK_DIFF, FRAUD_RISK_DIFF, STAFFING_DIFF for each of the
DECISION_SUPPORT conditions to determine if there is a difference between
conditions. As shown on Panel A of Table 3.4, MANOVA results indicate that the overall
model is significant (F = 2.06; p < 0.05), suggesting there is a difference in the means
between DECISION_SUPPORT conditions after controlling for the dependent variable
inter-correlation. Panel B of Table 3.4 shows that the individual ANOVA model is
significant for OVERALL_RISK_DIFF (F = 2.76; p = 0.05) and significant for
FRAUD_RISK_DIFF (F = 5.66; p = 0.00), but is not significant for STAFFING_DIFF at
conventional levels (p > 0.10). The ANOVA results suggest that a significant difference
between DECISION_SUPPORT conditions is exhibited in OVERALL_RISK_DIFF and
FRAUD_RISK_DIFF means.

87


A planned contrast is used to test our specific hypothesis that the fraud story
condition will demonstrate superior performance compared to the other conditions. Panel
C of Table 3.4 shows the results of planned contrasts, which tests whether the mean
OVERALL_RISK_DIFF, FRAUD_RISK_DIFF, and STAFFING_DIFF in the fraud story
condition are different from the other three conditions. The mean difference score
between the average ratings of the expert panel and the participants in each condition are
also displayed in Panel C. The results indicate that the mean OVERALL_RISK_DIFF in
the fraud story condition (-0.36) is significantly different from the other conditions at the
p < 0.01 level, supporting H1. Also shown in Panel C of Table 3.4, the mean
FRAUD_RISK_DIFF in the fraud story condition (-0.90) is significantly lower when
compared to the other conditions (p < 0.01), providing further support for H1. In both
OVERALL_RISK_DIFF and FRAUD_RISK_DIFF the auditors in the fraud story
condition exhibit the smallest difference score, indicating their performance is closest to
that of the expert panel. Additionally, because the difference scores are negative the
results suggest that the fraud story condition is does not cause participants to make overly
conservative judgments that may result in inefficient auditing.
The mean STAFFING_DIFF for auditors in the fraud story condition (-13.33), is
significantly different from the other groups at p < 0.10, one-tailed. This score was the
closest to the judgment of expert panel, although caution must be used with this result
since the individual ANOVA model for staffing was not significant. These results suggest
that overall, H1 is partially supported.
[Insert Table 3.4]
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Supplemental Analysis
Path Analysis
The extant literature supports that auditors who assess fraud risk appropriately
often experience difficulty in properly responding to the fraud risk assessed in other
planning decisions such as budgeted audit hours or the nature of audit procedures (e.g.,
Zimbelman 1997; Glover et al. 2003; Asare and Wright 2004). Similarly, our results
suggest that while auditors in the fraud story condition make superior risk assessments
compared to auditors in the other conditions, the superiority of the fraud story condition’s
staffing judgments is not entirely evident. However, our analysis above does not explore
the specific order in which the fraud story is likely to impact auditors’ risk assessments
and staffing judgments. The theory of explanation patterns suggests that the fraud story
should result in improved mental representations that ultimately aid auditors in
understanding and assessing the risk of fraud. We posit that while the improved mental
representation from the fraud story will directly impact the auditors’ ability to assess
fraud risk, the story indirectly improves auditors’ OVERALL_RISK and STAFFING
decisions through FRAUD_RISK (see Figure 3.5). Moreover, because STAFFING is a
planning judgment made in response to the risk assessed we posit that the
OVERALL_RISK assessed by an auditor is also likely to positively impact STAFFING.
To explore whether STORY indirectly influences OVERALL_RISK and
STAFFING we conduct a path analysis. Figure 3.5 presents the results of our path

89


analysis and model fit statistics.25 Overall, the fit statistics suggests that the model fits the
data well. The Chi-squared statistic is insignificant (Bollen 1989), the goodness of fit
index and adjusted goodness of fix index are both above 0.90 (Byrne 2001), and the
RMSEA is below 0.05 (Hu and Bentler 1999), all of which are indicative of a well-fit
model.

The results of the path analysis suggest that STORY directly affects

FRAUD_RISK (critical ratio [CR] = 3.65, p-value <0.01) as predicted by H1 and
confirmed by the MANOVA. Our above discussion posits that STORY will have a
significant positive effect on auditors’ OVERALL_RISK through FRAUD_RISK. The path
from FRAUD_RISK to OVERALL_RISK is significant (CR = 6.39, p-value <0.01)
supporting our prediction.26 Furthermore, we posit that the fraud story will have a
significant positive effect on auditors’ STAFFING through both FRAUD_RISK and
OVERALL_RISK. The path from FRAUD_RISK to STAFFING is significant (CR= 4.01,
p-value <0.01), as is the path from OVERALL_RISK to STAFFING (CR= 3.65, p-value
<0.01). Taken together, these results provide support for that STORY indirectly impacts
OVERALL_RISK and STAFFING through FRAUD_RISK.
[Insert Figure 3.5]


25

The story variable in the path model is coded 1 if the participant was in the fraud story condition and 0 if
otherwise. This coding was chosen due to the robustness of our prior tests, which establish that the story
condition is significantly different from all other conditions. This treatment seemed particularly
appropriate, due to the model hinging on the initial link between the knowledge tool and fraud risk.
Replacing the fraud story condition with any other of the three conditions as the exogenous variable in the
path model fails to produce a positive significant link between the condition and fraud risk.
26
Sensitivity analyses additionally support that the path from story to overall engagement risk is not
significant.
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V.

CONCLUSION AND LIMITATIONS

Recent reports suggest that financial statement fraud is increasing both in dollar
amount and frequency (Beasley et al. 2010; Deloitte 2010), which is of concern given
that prior research and regulatory reports suggest that responding to fraud risks is quite
difficult for auditors (PCAOB 2007, 2008; ACFE 2010). This study demonstrates that
receiving a fraud knowledge tool, consisting of an industry-specific fraud story,
significantly improves auditors’ assessment of fraud risk during planning, which
subsequently has a significant positive effect on auditors’ assessment of overall
engagement risk and staffing judgments. Auditors who did not receive a fraud story
assessed overall engagement risk and fraud risk at significantly lower levels
comparatively. Importantly, our analysis shows that neither differences in professional
skepticism nor the unique information provided in the fraud story (as compared to a SAS
99 checklist) are responsible for our results.
Our findings are consistent with the theory of explanation patterns (Schank 1986)
and prior accounting research. Specifically, the theory of explanation patterns (Schank
1986) suggests a fraud knowledge tool in the form of story will allow auditors to
establish a pattern-based explanation, improving their mental representation of how fraud
is perpetrated.

Moreover, prior accounting research suggests that improved mental

representations will result in superior assessments of fraud risk and positively affect
subsequent planning judgments (Hammersley 2011). Another explanation for our results
may be that the fraud story increased auditors’ sensitivity to fraud risk, but did not
improve their mental representations. That is, the fraud story may have made fraud risk
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more salient to auditors relative to the checklist and control conditions. Future research
could provide further insight by testing the effect of a fraud story with a low fraud risk
client or employ additional analyses to measure changes in mental representations.
Our study assumes that auditors would use a fraud knowledge tool, consisting of
an industry-specific fraud scenario in the field. Future research, however might
investigate the effectiveness of using fraud scenarios as a formal training mechanism over
time, measuring the impact of fraud stories involving various industries and accounts on
auditors’ judgments. In addition, future research could explore how stories influence the
team dynamic, and the effectiveness of stories with audit teams as opposed to individuals.
In the present study auditors completed the task individually, whereas in practice they
would work in teams, benefitting from the review process and related discussion. It
therefore may be interesting to determine how stories influence the dynamic between a
novice auditor and a reviewer as well as in team discussions, such as brainstorming.
Overall, our findings are important because although checklists are commonly
used by auditors to assess fraud risks (Shelton et al. 2001; Asare and Wright 2004); our
findings suggest that a fraud story may be more effective to induce more conservative
risk assessments, and performance that is closer to an expert level. While audit firms may
use checklists in an attempt to impart firm knowledge to less experienced auditors, the
use of stories, based on actual SEC enforcement actions, provide another manner in
which an audit firm can manage fraud related knowledge through codification (i.e., the
process by which knowledge is embedded within a firm’s technological infrastructure).
Professional service firms have significant incentives to codify their internal firm

92


knowledge, because it facilitates an efficient dissemination of knowledge across the
organization (Morris and Empson 1998; Vera-Monoz et al. 2006). The use of stories may
be an effective means of codifying relevant fraud knowledge in the risk assessments
context. This could be a promising tool in the group audit context, where component
auditors may assess risks locally, but group auditors retain responsibility for their
assessments and ensuing work. Future research is needed to investigate if stories are
equally effective in this context as well as in other areas such as internal control
evaluation, where checklists or narrative memoranda are commonly used.

93


Figures, Tables, and Appendix

94

FIGURE 1.1
Effectiveness of Geographically Distributed Work Arrangements
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FIGURE 1.2
Relational and Motivational Characteristics of Work
(Morgeson and Humphrey 2008)
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FIGURE 2.1
Job Characteristics Model
(Hackman and Oldham 1975; 1976; 1980)
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FIGURE 2.2
Hypothesis 3 - Performance
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FIGURE 2.3
The Effect of Low Task Identity-Low Task Significance on Performance
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FIGURE 3.1
A Comparison of Risk Factors – Fraud Story and Precision Equipment, Inc.
Present in Fraud Story

Present in Precision Equipment, Inc.
Similarities
1. Manufacturing firms where gross margin pressure exists. Pressure is externally driven for
Precision Equipment Inc. and internally driven for the fraud story intervention.
2. Management is compensated through an earnings based bonus and stock option plan.
3. Great importance is placed on meeting or exceeding forecasts/guidance released to
analysts.
Differences
Inherent Risks
Expectations exist for a new acquired
Substantial FDA concern exists about radiation
subsidiary to make an immediate and dramatic levels in traditional CAT scanners. Traditional
difference in the current year financials.
CAT scanner inventory may be at risk for
obsolescence.
Management’s expectations for the current year Cost containment is a significant focus in the
are significantly questioned by analysts.
industry due to various healthcare reforms.
The financial reporting staff at the subsidiary is Lucrative incentives may be required to retain
laid off shortly after the acquisition.
customers and maintain market share.
The general ledger of the subsidiary is
The company records inventory using the Lastincompatible with the general ledger of the
In-First-Out (LIFO) method.
parent.
Supply chain efficiencies and other nonLower-margin products, historically, have
recurring events are relied on to support
represented most of the company’s sales.
operating expectations.
Control Risks
Management directs employees to “fix” the
The audit committee chair and the CFO are
gross margin problem to avoid an “unmitigated former partners at the same accounting firm.
disaster.”
The controller has the ability to prepare,
The President retains a high degree of control
review, and approve large manual journal
over management and financial reporting.
entries.
Great pressure is placed on the controller to
The Internal Audit (IA) Director position is
have the numbers meet released investor
vacant.
guidance.
Subordinates are manipulated to book
Both the Controller and the Financial
additional entries that they do not understand.
Reporting Manager have the same alma matter.
Journal entries reviewed in the year-end audit
Independent distribution channels are used in
are unsupported.
addition to marketing directly to end-users.
Detection Risks
Unsupported entries are booked to accounts
The company has a history of occasionally
which are tough to audit.
adopting aggressive accounting for estimates.
Adjustments to in-transit inventory, overhead,
and intercompany accounts permit the
company to understate the COGS for the
period.
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FIGURE 3.2
A Comparison of Risk Factors – Fraud Story and Checklists
Fraud Story
First Paragraph
ABC Company was a leading manufacturer. During 2009, the CEO and CFO informed investors that a
recent successful acquisition would result in an immediate and dramatic increase in gross margin and
operating income in 2010. In making the announcement, the executive team stressed that the ultimate
barometer of ABC Company’s operational success would be an increase in gross margin. As a result, ABC
Company’s senior executives and largely all of their managers participated in a substantial bonus plan tied
to the Company’s gross margin performance.
Internally Valid Checklist
First Questions
 Last year, did the CEO and CFO inform investors that a recent successful acquisition would result in
an immediate and dramatic increase in gross margin and operating income in the current year?
 In making the announcement, did the executive team stress that the ultimate barometer of the
company’s operational success would be an increase in gross margin?
 As a result, have senior executives and largely all of their managers participated in a substantial bonus
plan tied to the Company’s gross margin performance?
Externally Valid Checklist
First Questions
Management’s characteristics and influence over the control environment:
 Is a significant portion of management’s compensation represented by bonuses, stock options, or other
incentives, the value of which is contingent upon the entity achieving unduly aggressive targets for
operating results, financial position, or cash flow?
 Is there an excessive interest by management in maintaining or increasing the entity’s stock price or
earnings trend through the use of unusually aggressive accounting practices?
 Is there a practice by management of committing to analysts, creditors, and other third parties to
achieve what appear to be unduly aggressive or clearly unrealistic forecasts?
Similarities
Fraud Story and Internally Valid Checklist
 The inherent risks, control risks, and detection risks present in the Fraud Story (see Figure 3.1) are also
present in the Internally Valid Checklist.
For example, the inherent risk that expectations exists for a new acquired subsidiary to make an
immediate and dramatic difference in the current year financials is shown above in both the first
paragraph of the Fraud Story and the first questions of the Internally Valid Checklist.


The order the information is presented in the Fraud Story is consistent with the order the information is
presented in the Internally Valid Checklist.
Differences
Fraud Story
Internally Valid Checklist
Narrative format
Bullet point list
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Similarities
Fraud Story and Externally Valid Checklist
1. Considerable focus is placed on one financial measure (e.g., gross margin; earnings trends).
2. Management participation in substantial bonuses, stock options, and other incentives plans, which
are contingent on an aggressive target.
3. Management commits to third parties (e.g., analysis and investors) to achieve aggressive
forecasts/targets.
4. Management holds operating personnel to aggressive expectations.
5. Management is ineffective in communicating and supporting appropriate values or ethics.
6. Management is willing to employ ineffective accounting, information technology, or internal audit
staff.
7. Presence of significant, unusual, or highly complex transactions, especially close to year-end.
Differences
Fraud Story
Externally Valid Checklist
Inherent Risks
Expectations exist for a new acquired
 Degree of competition, market saturation, and
subsidiary to make an immediate and dramatic
overall industry health.
difference in the current year financials.
 Company’s financial health: ability to generate
Management’s expectations for the current
cash flows, need to obtain capital, vulnerability
year are significantly questioned by analysts.
to interest rate changes or hostile take over
 Unusual rapid growth or profitability compared
to companies in the same industry.
 Interest in minimizing earnings in appropriate
ways to reduce taxes.
 Personally guaranteed loans by management.
Control Risks
Management directs employees to “fix” the
 Regard (or disregard) for regulatory
gross margin problem to avoid an “unmitigated
authorities.
disaster.”
 Extent of senior management and board
The controller has the ability to prepare,
turnover.
review, and approve large manual journal
 Size of management group and oversight by
entries.
board of directors or the audit committee.
Subordinates are manipulated to book
 History of violations, claims, or fraud.
additional entries that they do not understand.
 Frequency of disputes with current or
Journal entries reviewed in the year-end audit
predecessor auditor.
are unsupported.
Detection Risk
Unsupported entries are booked to accounts
 Significance estimates involving unusually
which are tough to audit.
subjective judgments or uncertainties.
Adjustments to in-transit inventory, overhead,
and intercompany accounts permit the
company to understate the COGS for the
period.
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FIGURE 3.3
A Comparison of Risk Factors – Externally Valid Checklist and Precision
Equipment, Inc.
Present in Externally Valid Checklist
Present in Precision Equipment, Inc.
Similarities
1. Considerable focus is placed on one financial measure (e.g., gross margin; earnings
trends).
2. Management participation in substantial bonuses, stock options, and other incentives
plans, which are contingent on an aggressive target.
3. Senior management and board turnover.
4. High degree of control over management and financial reporting maintained by small
group/individual.
5. Great importance is placed on meeting or exceeding forecasts/guidance released to
analysts.
Differences
Inherent Risks
Degree of competition, market saturation, and
Substantial FDA concern exists about radiation
overall industry health.
levels in traditional CAT scanners. Traditional
CAT scanner inventory may be at risk for
obsolescence.
Company’s financial health: ability to generate Cost containment is a significant focus in the
cash flows, need to obtain capital, vulnerability industry due to various healthcare reforms.
to interest rate changes or hostile take over
Unusual rapid growth or profitability compared
to companies in the same industry.

Lucrative incentives may be required to retain
customers and maintain market share.

Interest in minimizing earnings in appropriate
ways to reduce taxes.
Personally guaranteed loans by management.

The company records inventory using the LastIn-First-Out (LIFO) method.
Lower-margin products, historically, have
represented most of the company’s sales.
Control Risks
Regard (or disregard) for regulatory authorities. The audit committee chair and the CFO are
former partners at the same accounting firm.
History of violations, claims, or fraud.
Both the Controller and the Financial
Reporting Manager have the same alma matter.
Frequency of disputes with current or
Independent distribution channels are used in
predecessor auditor.
addition to marketing directly to end-users.
Detection Risks
Significance estimates involving unusually
The company has a history of occasionally
subjective judgments or uncertainties.
adopting aggressive accounting for estimates.
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FIGURE 3.4
A Comparison of Risk Factor Order – Precision Equipment, Inc., Fraud Story,
Checklists
Present in Precision
Equipment, Inc.
Independent distribution
challenges are used in addition to
marketing directly to end-users.
Lower-margin products,
historically, have represented
most of the company’s sales.
Notable pressure exists for the
company to produce low
radiation CAT scanners (higher
margin product).
The company has a history of
occasionally adopting aggressive
accounting for estimates.
The Internal Audit (IA) Director
position is vacant.
The President retains a high
degree of control over
management and financial
reporting.
The audit committee chair and
the CFO are former partners at
the same accounting firm.
Both the Controller and the
Financial Reporting Manager
have the same alma matter.
Management is compensated
through an earnings based bonus
and stock option plan.
There is significant pressure to
meet analysts’ earnings forecasts.
Lucrative incentives may be
required to retain customers and
maintain market share.
Cost containment is a significant
focus in the industry due to
various healthcare reforms.

Present in Fraud Story and
Internally Valid Checklist.
Expectations exist for a new
acquired subsidiary to make an
immediate and dramatic
difference in the current year
financials.
Management stresses that the
ultimate barometer of success is
an increase in gross margin.

Present in Externally Valid
Checklist
Management compensation
through bonuses, stock options,
or other incentives, contingent on
meeting aggressive targets.

Management is compensated
through substantial bonuses tied
to gross margin performance.

Practice by management of
committing to analysts, creditors,
and other third parties to achieve
aggressive forecasts.
Interest in minimizing earnings in
appropriate ways to reduce taxes.

Management’s expectations for
the current year are significantly
questioned by analysts.
Supply chain efficiencies and
other non-recurring events are
relied on to support operating
expectations.
Management directs employees
to “fix” the gross margin problem
to avoid an “unmitigated
disaster.”
Adjustments to in-transit
inventory, overhead, and
intercompany accounts permit the
company to understate the COGS
for the period.
Unsupported entries are booked
to accounts which are tough to
audit.
The controller has the ability to
prepare, review, and approve
large manual journal entries.
Subordinates are manipulated to
book additional entries they do
not understand.
Great pressure is placed on the
controller to have the numbers
meet released investor guidance.
The general ledger of the
subsidiary is incompatible with
the general ledger of the parent.
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Excessive interest in maintaining
or increasing the entity’s stock
price or earnings trend.

Management is ineffective in
communicating and supporting
appropriate values or ethics.
Size of management group and
oversight by board of directors or
the audit committee.
Management fails to correct
known reportable conditions on a
timely basis.
Management holds operating
personnel to aggressive
expectations.
Regard (or disregard) for
regulatory authorities.
Willingness to employ ineffective
accounting, information
technology, or internal audit staff.
Extent of senior management and
board turnover.
Frequency of disputes with
current or predecessor auditor.
History of violations, claims, or
fraud.

Substantial FDA concern exists
about radiation levels in
traditional CAT scanners.
Tradition CAT scanner inventory
may be at risk for obsolescence.
The company records inventory
using the Last-In-First-Out
(LIFO) method.

The financial reporting staff at
the subsidiary is laid off shortly
after the acquisition.

Degree of competition, market
saturation, and overall industry
health.

Journal entries reviewed in the
year-end audit are not supported.

Company’s financial health:
ability to generate cash flows,
need to obtain capital,
vulnerability to interest rate
changes or hostile takeover.
Significance estimates involving
unusually subjective judgments
or uncertainties.
Presence of significant, unusual,
or highly complex transactions,
especially close to year-end.
Unusual rapid growth or
profitability compared to
companies in the same industry.
Personally guaranteed loans by
management.
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FIGURE 3.5
Results for Risk Assessment and Staffing Decision Model

STORY
3.65***

FRAUD_RISK

6.39 ***

4.01***

OVERALL_RISK

3.65***
STAFFING

Goodness of fit index: 0.99
Adjusted goodness of fit index: 0.97
*** Path is significant at p <0.01

Model Statistics:
Chi-squared = 1.70, p = .43
RMSEA = .00
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TABLE 1.1
Summary of Geographically Distributed Work Studies
Citation

Category

Purpose

Armstrong
Communication To study the issues facing
and Cole 2002 & Coordination; geographically distributed
Social Identity software product
development teams.

Baba et al.
2004

Knowledge
Sharing

To investigate whether
geographically distributed
teams are effective at
knowledge sharing and to
understand the factors
which affect knowledge
sharing in geographically
distributed teams.

Research
Method
Case Study

Ethnography

107

Key Findings
 Teams experienced misunderstandings and
conflict, which is rooted in the distance separating
members as well as distance created by differences
between members.
 Members have issues in forming a cohesive
group, but managers play a significant role in
overcoming boundaries and achieving integration.
 Knowledge sharing can be promoted through:
prior learning experiences in a common context;
use of knowledge brokers to translate implicit
knowledge; and altering team members’
motivation to promote collaboration.
 To effectively leverage the diverse knowledge
and unique perspectives brought together in
geographically distributed teams, member
differences must be recognized and validated early
and explicitly.

Baltes et al.
2002

Broschak and
Davis-Black
2006

Communication To conduct a meta-analysis
& Coordination of research examining
decision making in face-toface versus technologymediated communication
teams.

Metaanalysis

Social Identity

Survey

To examine how teams
formed of standard and
nonstandard workers affect
team members’ relations
with others and the
organization.
Cramton 2001 Communication To examine the effects of
& Coordination; technology mediated
Knowledge
communication and
Sharing
geographically distribution
on mutual knowledge.

Experiment

108

 Technology mediated communication decreases
performance effectiveness, requires greater time to
accomplish work, and decreases team member
satisfaction.
 Teams dependent on technology to mediate
communication are as effective as teams working
face-to-face when time is not limited.
 Greater numbers of nonstandard workers in
teams are associated with reducing relations
between standard workers and supervisors as well
as peers, increasing turnover intentions, and
decreasing helping behaviors.
 Teams experienced difficulties in establishing
mutual knowledge due to communication failures
and misinterpretation between distributed team
members reliant on technology mediated
communication. Misinterpretations can be a result
of individuals making up for the absence of
sufficient information by overattributing.
 Failure to establish mutual knowledge is
detrimental to the teams’ collaboration and
performance.

Cramton and
Hinds 2005

Social Identity

Cramton et al.
2007

Communication To investigate how
& Coordination situational invisibility
impacts team members
relations and conflict
attribution.
Knowledge
To examine the value of
Sharing
structural diversity on
knowledge sharing and
subsequent performance in
geographically distributed
teams.
Communication To examine the
& Coordination coordination delay arising
from the spatial and
temporal boundaries
separating geographically
distributed teams as well as
the communication
technologies used.

Cummings et
al. 2004

Cummings et
al. 2009

To identify the factors
likely to promote subgroup
salience and consider the
impact of subgroups on
geographically distributed
team effectiveness.

Theory
Building

Experiment

 Geographic distribution and differences in team
members attributes between locations together lead
to subgroup salience.
 Subgroup salience reduces learning and team
effectiveness unless mutual positive
distinctiveness can be facilitated amongst
geographically distributed team members.
 Personal conflict attributions are more common
than situational attributions in distributed teams.
 Personal attributions affect team members’
satisfaction and cohesion.

Field Study

 Knowledge sharing was more strongly associated
with performance when global teams were
dispersed over a larger number of locations,
represented more functional roles, reported to more
managers, and were mapped to more business units.

Survey

 Teams separated by distance but not time
experienced less coordination delays due to the use
of synchronous communication media.
 Teams separated by distance and time did not
experience improvement in coordination even
when increasing the use of asynchronous
communication media.
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Dibbern et al.
2008

Knowledge
Sharing

To investigate the
discrepancy in cost savings
between firms offshoring
their IT functions.

Semistructured
Interviews

Earley and
Mosakowski
2000

Social Identity

To examine the effects of
team dynamics on
geographically distributed
work outcomes.

Field Study

Finholt et al.
2002

Knowledge
Sharing

To examine how
information is shared over
distances.

Field Study

110

 The requirement for specific business knowledge
as well as geographic distribution and cultural
differences in offshore work arrangements are
associated with higher coordination,
communication, and control costs.
 As teams focus on transferring information and
overcoming boundaries distributed team members
ability to absorb and assimilate additional
information is reduced.
 Homogeneous and highly heterogeneous
geographically distributed teams were associated
with higher performance than moderate
heterogeneous teams where subgroups are more
salient.
 Employees accessed peer archives more than
expert archives to gain information, a result which
increased with employees distance from
headquarters.
 Peers provided information differed from expert
provided information in that they were less formal,
more personal and focused on “know-how” vs.
“know-why” information.

Fried et al.
2008

Gibson and
Gibbs 2006

Grant and
Parker 2009

Work Design

To examine how changing
work design characteristics
in modern work
arrangements may affect
work characteristics
historically studied in the
work design literature.
Communication To examine how virtual
& Coordination teams, intended to foster
innovation, may in fact
hinder.
Work Design

To review research over
the past decade in work
design, which inform the
emerging relational and
proactive perspectives on
work design.

Discussion

Semistructured
Interviews
and Survey
Literature
Review

111

 Work characteristics are likely to be altered as a
result of the dramatic changes occurring in modern
work arrangements.
 It is critical to examine work design in twentyfirst century business environments to more fully
understand its effects on worker attitudes,
behavior, and motivation.
 Diverse teams separated by distance and
dependent on technology mediated communication
hinder innovation due to the greater uncertainty
and absence of psychology safety felt by team
members.
 The relational work design model proposed
includes the following social characteristics of
work: support and undermining, interpersonal
interaction, impact on others, task
interdependence, interpersonal feedback,
emotional display rules, as well as a number of
moderators and mechanisms, which ultimately
determine the social characteristics impact on work
outcomes.
 The proactive work design model proposed
includes the traditional motivational characteristics
of work, as well as the social characteristics.
Moderators are suggested to determine whether or
not these characteristics cause individuals to shape
their own job designs and work context.

Griffith et al.
2003

Knowledge
Sharing

Haas 2006

Knowledge
Sharing

Hansen and
Lovas 2004

Knowledge
Sharing

To investigate how the
combination of information
technology and virtual
work change the
distribution of knowledge
across individuals, teams,
and organizations.
To examine how
cosmopolitans and locals
assist transnational teams
in obtaining and using
divergent knowledge.

To explore the roles of
formal organizational
structure, informal
relations, geographical
distance, and relatedness of
competencies in
knowledge transfers within
a multinational company.

Theory
Building

 The potential knowledge available to teams is
more likely to become usable when team members
are connected to communities of practice or
informal networks. More virtual teams have
greater access to such networks.

Field Study

 Teams can benefit from a mixture of both
cosmopolitans and locals, due to the divergent
knowledge each group brings to the team.
However, too many of either group is likely to be
detrimental to the teams’ acquisition and use of
divergent knowledge, as individuals are biased
towards applying information that represents their
own strengths or contributions.
 Informal relations improve hesitation to
approach subsidiaries that are spatially distant but
possess related competencies, as familiarity
appeared to be a more important determinant of
information seeking than knowledge of related
technologies.

Archival and
Survey

112

Hinds and
Bailey 2003

Hinds and
McGrath 2006

Communication To examine how distance
& Coordination and technology mediated
communication impact
team members, conflict,
and performance.

Work Design

To compare the structures
of geographically
distributed teams to more
traditional teams working
side-by-side.

Theory
Building

Survey

113

 Distance limits team members’ ability to share
the same context and informally interact. These
factors along with greater diversity can lead to
greater conflict which reduces performance unless
preventative measures and interventions are in
place.
 Technology mediation reduces the strength of
team members’ relations, slows information
transfer, and presents challenges to coordination,
resulting in increased conflict and reduced
performance unless preventative measures and
conflict handing interventions are in place.
 Reducing interdependence improves
coordination within geographically distributed
teams.
 Informal hierarchy network structures are
beneficial for coordination in geographically
distributed teams, but not teams working side-byside. This is due to the need for clarity and greater
certainty in geographically distributed teams.

Hinds and
Mortensen
2005

Communication
& Coordination;
Knowledge
Sharing; Social
Identity

To investigate the role of
spontaneous
communication, shared
identity, and shared context
in attenuating the effect of
distribution on conflict in
teams.

Survey

Humphrey et
al. 2007

Work Design

To conduct a meta-analysis
to test the findings of the
aggregate work design
literature and extend work
design theory.

Metaanalysis

Jensen and
Szulanski
2004

Knowledge
Sharing

To examine the effect of
local adaptation on
knowledge transfer,
transfer difficulty, and
stickiness of knowledge.

Survey

114

 Spontaneous communication, shared context,
and shared identity moderate the relationship
between distribution of team members and
conflict. Specifically, shared identity (shared
context) moderates the relationship between
distribution of team members and interpersonal
(task) conflict. Spontaneous communication is
associated with establishing both a shared identity
and shared context within geographically
distributed teams.
 The motivational characteristics of work
generally positively affect work outcomes and
explain a significant portion of the variance.
 The social characteristics of work generally
positively affect work outcomes and explained an
incremental portion of the variance beyond the
motivational characteristics.
 Local adaptation of organizational practices
significantly increases the difficulty in transferring
knowledge and neither employee motivation nor
institutional distance impacts this relationship.
Overall, the results suggest that reusing
organizational practices across multinational firms
to leverage knowledge may not be a successful
strategy.

Jett and
George 2003

Communication To define and classify the
& Coordination type of interruptions
experienced by workers so
the positive and negative
implications on
organizational productivity
can be more closely
studied.
Kankanhalli et Communication To examine the
al. 2006
& Coordination; antecedents of global
Work Design
virtual team conflict and
understand the
circumstances in which
conflict affects team
performance.

Literature
Review and
Theory
Building

 Advances in technology (e.g., electronic
communication, cell phones, and pagers) have
increased the number of interruptions experienced
by workers. Interruptions may take the form of:
intrusions, breaks, distractions, and discrepancies,
each of which may have different consequences
for worker and organizational productivity.

Case Study

 Higher levels of diversity and greater volume of
electronic communication can lead to conflict in
global virtual teams.
 The use of asynchronous media to communicate
can lead to conflict in global virtual teams.
 Task complexity, task interdependence, and
conflict resolution approach can moderate the
relationship between conflict and performance in
global virtual teams.
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Kiesler and
Cummings
2002

King and
Torkzadeh
2008

Communication To examine the benefits of
& Coordination working in close proximity
through prior research
focused on the presence of
others, face-to-face
communication, shared
social settings, and
spontaneous
communication.

Work Design

To review, provide details
of, and draw inferences
from a set of 43 research
papers submitted for
publication in a special
edition of MIS Quarterly
focused on information
systems offshoring prior to
introducing the published
manuscripts.

Literature
Review

Literature
Review and
Discussion

116

 Distributing work across spatial and temporal
boundaries is likely to yield coordination and
communication issues as the benefits of proximity
are lost.
 Technology mediated communication is unlikely
to attenuate the challenges facing teams separated
by distance, unless cohesion is established between
team members.
 Structured work approaches such as
modularization may assist geographically
distributed teams in overcoming the loss of
proximity.
 Findings span six categories: success factors,
project management, economic value, decision to
offshore, risk factors, and other findings.
 Task dispersion is associated with reducing
offshoring success, but task decomposition or
modularization is associated with reducing such
risk.

Kraut et al.
2002

Lau and
Murnighan
1998

Leonardi and
Bailey 2008

Communication To examine the
& Coordination effectiveness of current
computer-mediated
communication
technologies in
compensating for the loss
of proximity between team
members in geographically
distributed work
arrangements.
Social Identity To examine the treatment
of diversity within teams in
the extant literature and
propose a new concept
focused on the pattern of
attributes present in a team.
Knowledge
To investigate: (1) the
Sharing
problems arising from the
use of transformational
technologies in
geographically distributed
teams; and (2) how team
members respond to issues
experienced.

Literature
Review

 Computer-mediated communication does not
afford team members the chance to informally
interact and reduces communication as well as
visibility, generally leading to communication and
coordination problems.
 Computer-mediated communication can
facilitate collaboration over distances, but is likely
to require time and effort.

Theory
Building

 Faultlines represent one or more attributes that
divide a team. The more a team’s differences fall
along the same divide, the stronger the faultline.
 Strong faultlines are more likely to lead to
subgroup formation, which is associated with
increased conflict.
 Formal education and appropriate skills may not
be enough to allow geographically distributed
engineers to collaborate effectively using
transformational technologies (e.g., technologies
which allow inputs to be constantly updated in the
work process).
 Five work practices: defining requirements,
monitoring processes, fixing returns, routing task
strategically, and filtering quality can assist in
clarifying implicit knowledge to improve
performance.

Case Study
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Levina and
Vaast 2008

Communication
& Coordination;
Work Design;
Social Identity

MacDuffie
2007

Work Design

Makela 2007

Knowledge
Sharing

To investigate how
differences in country and
organizational context
create boundaries and
status differences in
geographically distributed
teams. To examine how
such boundaries and status
differences can be
renegotiated to promote
effective collaboration.
To review the existing
geographically distributed
work literature and explore
the implications for human
resource management.

Case Study

To investigate the role of
expatriates in knowledge
sharing from a social
capital perspective.

Case Study

Literature
Review

118

 Within everyday work activities differences in
team members’ access to economic, intellectual,
social, and symbolic capital are likely to give rise
to boundaries. Such boundaries are likely to
produce and reinforce status difference within
teams.
 Status differences reduce the performance
effectiveness of teams and may have subsequent
effects on worker satisfaction. To alleviate such
issues managers can work to actively redistribute
status across team members.
 There are four types of distance: cultural,
administrative/political, geographic, economic
(includes employment status), each of which
present challenges for geographically distributed
work.
 Among solutions available to teams to ease
coordination issues associated with distance is
work structuring or modularization, a strategy
which focuses on increasing worker autonomy and
reducing interdependencies.
 Expatriates (as compared to team members
across borders) increase depth and breadth of
relationships and are associated with higher level
of shared understanding, to enable effective
knowledge sharing.

Mannix et al.
2002

Communication To investigate conflict in
& Coordination distributed teams and the
challenges of conflict
management.

Literature
Review

Martins et al.
2004

Communication To review the virtual teams
& Coordination literature and propose
fruitful areas for future
research.

Literature
Review

119

 Distributed teams are likely to experience much
greater conflict than traditional teams working
side-by-side.
 Effective conflict management strategies are
necessary for geographically distributed teams to
be successful. Such strategies may focused on
building a strong team culture, clearly defining
team roles, staffing teams with individuals from a
common network, enhancing the team’s
transactive memory, and facilitating psychological
safety.
 Virtual teams (VTs) are characterized by the
existence of: locational boundaries, temporal
boundaries, and relational boundaries.
 VTs are constrained to leaner forms of
communication, which can affect their ability to
make inferences and anticipate members’
responses.
 VTs are likely to take longer to make decisions,
particularly when the task is ambiguous.
 Goal setting and media richness can improve
planning within VTs, facilitating interaction
processes, trust, and commitment.
 Virtual teams may reduce social loafing due to
the ability of members to review each individual’s
input.

Maruping and
Agarwal 2004

Metiu 2006

Communication To examine how virtual
& Coordination teams can be made more
effective through tasktechnology fit perspective.
Social Identity

To investigate status
dynamics within
geographically distributed
teams.

Theory
Building

Ethnography

120

 Pairing the functionalities of communication
media with conflict management,
motivation/confidence building, and affect
management needs will allow virtual teams to
achieve greater satisfaction, commitment, and
cohesiveness.
 Status differences are recognized and acted on by
both the low status and high status groups. The
geographic distance between the two groups
allows the high status group to more easily exclude
the low status group.
 As the lower status members attempt to enhance
their position within the team, the high status
group members will take action to maintain
exclusivity, widening the difference in status
between the two.

MontoyaWeiss et al.
2001

Communication
& Coordination

To investigate temporal
coordination as moderator
of the effects of conflict
management behavior on
performance in
geographically distributed
teams.

Experiment

Morgeson and
Humphrey
2008

Work Design

To integrate the job and
team design literature,
proposing a framework to
guide future research.

Literature
Review

121

 Synchronous communication is characterized by
a regulated flow and immediate feedback. These
factors are absent from asynchronous
communication where many topics are likely to be
active at the same time and individuals
contributing on their own schedule.
 Temporal coordination interventions reduce the
negative impact of common conflict management
strategies by providing a pattern for
communications and contributions of
geographically distributed team members to
follow, which reduces ambiguity in timing and
content of contributions.
 Work outcomes (e.g., attitudinal, behavioral,
cognitive, well-being, and organizational) are
impacted by task, social, and contextual
characteristics of work as well as the task, social,
and contextual characteristics of the worker.
 There is limited evidence beyond the main
effects of work characteristics, yet a great number
of configurations of task, social, and contextual
characteristics are possible. Specifically, there is a
great need to investigate the configuration of
characteristics present in modern work
environments.
 Work characteristics may be “fit” to workers
characteristics to yield the greatest effects on work
outcomes.

Moore et al.
2009

Nardi and
Whittaker
2002

Communication To investigate whether
& Coordination sharing a social category or
sharing personal
information (i.e., selfdisclosure) reduces the
challenges experienced in
computer mediated
negotiations.
Communication To examine the advantages
& Coordination and disadvantages of faceto-face communication to
facilitate a more accurate
understanding of the
appropriate use of
technology mediated
communication.

Experiment

 When individuals lack common in-group status
and do not share personal information negotiations
are less likely to result in a resolution.
 Sharing personal information and belonging to
the same in-group are each associated with
positively influencing negotiations.

Ethnography

 Face-to-face communication is considered
crucial for the ongoing health of social
relationships. Face-to-face communication
specifically, is suggested to be associated with
informal interactions and shared experiences, as
well as conveying commitment and commanding
attention.
 Face-to-face communication can also be
interruptive, because individuals can stop by
without coordinating availability. Furthermore,
face-to-face communication may not make the
greatest use of one’s time (e.g., formal meetings).
 A mix of face-to-face and technology mediated
communication is recommended based on the
specific characteristics and needs of the work and
work environment.
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Ocker et al.
2009

Social Identity

Oldham and
Hackman
2010

Work Design

O’Leary and
Cummings
2007

Social Identity

To examine how training
affects shared
identification, trust,
awareness, coordination,
competence, conflict, and
team performance in
distributed teams.
To assess the current state
of the job design literature
and its future directions.

Experiment

To consider an expanded
set of dimensions to
improve how researchers
define geographically
distributed teams.

Discussion

Discussion

123

 Team members who receive scenarios
illustrating the challenges facing distributed teams,
interview distant team members, and go through a
team assessment are more likely to achieve a
common identification, trust, awareness, effective
coordination, and competence, all of which reduce
conflict and improve team performance.
 The very subject (i.e., work arrangements) being
studied continues to change, but the conceptual
issue of designing work to enhance work outcomes
has not. There is a great need for a renewed focus
on work design in the literature to fully understand
the consequences of recent changes in work.
 Geographically distributed teams face spatial
(distance), temporal (time), and configurational
(team member formation) differences/boundaries.
 Configurational boundaries are not previously
considered in the literature. Configuration refers to
the number of locations team are spread across, the
proportion of team members at each site, and
whether team members are isolated at a given
location.
 Social distance is also noted to be a boundary for
geographically distributed teams, but is not
considered in this work.

O’Leary and
Mortensen
2009

Social Identity

Orlikowski
2002

Knowledge
Sharing

Piccoli and
Ives 2003

Polzer et al.
2006

To examine the impact of
geographically distributed
team configuration on
individual, subgroup, and
team dynamics.

To explore the possibility
that effective distributed
organizing occurs through
everyday practices.
Communication To investigate the role of
& Coordination behavior control on trust in
virtual teams.

Social Identity

To examine the effect of
geographic faultiness on
conflict and trust in
geographically distributed
teams.

Quasiexperiment

Field Study

Experiment

Experiment

124

 Teams with balanced subgroups experience
greater common identification, increased
transactive memory, and less coordination issues
than teams with imbalanced subgroups.
 Isolates experience greater common identity,
increased transactive memory, reduced conflict,
and less coordination issues than teams with
balanced subgroups.
 Knowing occurs through action and learning the
practices that entail the knowing. Knowledge is
not static, but is a constantly updated “social
accomplishment” grounded in local practice.
 Virtual teams using behavioral mechanisms,
which are typically effective in traditional teams
working side-by-side (e.g., regularly report on
team progress) are likely to experience lower
levels of trust compared to virtual teams that are
permitted to self-direct.
 Reduced trust results from the increased salience
of team members’ commitments and either failure
to follow through or failure to establish congruent
expectations.
 When “faultlines” divide a team into two equal
(in size and status) subgroups geographically
distributed teams will experienced the greatest
conflict and the least amount of trust.

Puranam and
Raveendran
2012

Work Design

Quigley et al.
2007

Knowledge
Sharing

To consider when
interdependence gives rise
to coordination and
communication issues as
well as to examine
methods for jointly
studying communication
and coordination issues.
To examine the
mechanisms which
facilitate knowledge
sharing and use of shared
knowledge to increase
performance.

Discussion

 Task interdependence may cause organizational
level consequences by amplify the effects of
cooperation and coordination problems.

Experiment

 Distributed organization effectiveness is
dependent on how well knowledge is shared,
however knowledge sharing incentives are not
likely to be enough to induce knowledge sharing in
teams.
 Group-oriented incentives accompanied by
norms for knowledge sharing enhances knowledge
sharing.
 Use of shared knowledge is likely to depend
more of self-efficacy than trust, which moderates
the effect of self-efficacy on individual goal
setting.
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Sinha and Van
de Ven 2005

Work Design

To develop a framework to
advance the study of work
design, building on
configuration and
complexity perspectives.

Theory
Building

Sole and
Edmondson
2002

Knowledge
Sharing

To examine the creation of
new knowledge and
negotiation of site-based
knowledge/practice
boundaries in
geographically dispersed
teams.

Field Study

126

 Changes in work design impact organizational
performance.
 Modularity, coordination, and networks are three
problems which manifest themselves in the
ongoing changes to work arrangements and are
fundamentally linked to overlooked
interdependencies.
 Grounded approaches to work design are
advisable to understand how conflicting demands
should be reconciled in work design.
 Situated knowledge is beneficial to teams,
because it is leverages the local competencies and
resources reflected in everyday local practices or
work activities.
 Sharing situated knowledge, however, does not
always lead to appropriate application or use of
knowledge. Specifically, unless the features of the
local context are properly communicated,
understood, and accounted for knowledge is
unlikely to be “usable”.

Srikanth and
Puranam 2011

Work Design

To investigate the
coordination of
interdependent tasks in
business process
outsourcing arrangements.

Survey

Straus and
Olivera 2002

Knowledge
Sharing

To examine how team
members acquire
knowledge in group
experiences and the impact
of technology on
knowledge acquisition in
virtual teams.

Literature
Review

127

 Task interdependence is problematic in
geographically distributed work arrangements due
to the need for “reciprocal predictability of action.”
On-going communication, modularization, and
tacit coordination investments improve
performance when tasks are interdependent.
 Tacit coordination relies on existing mutual
knowledge to reduce the need for on-going
communication or modularization. Tacit
coordination is effective in managing
interdependencies and may be more cost effective.
Prior experience working together, shared training,
and increased transparency are ways in which tacit
coordination is facilitated.
 Knowledge acquisition and elaboration (creation
of new knowledge) generally occurs in basic group
experiences (e.g., communication, interaction,
collaboration). Because direct observation,
contextual cues, acts of sense-making (i.e.,
questioning, challenging, clarifying) are key to
knowledge sharing virtual teams experience
challenges in knowledge acquisition and
elaboration.
 Shared knowledge generally promotes team
effectiveness and productivity.

Tangirala and
Alge 2006

Tsang 1999

Vignovic and
Thompson
2010

Communication To investigate the effects
& Coordination of technology mediated
communication on team
members’ reactions to
unfair events.

Experiment

Social Identity

To examine international
human resource
management strategies
from a knowledge-based
and learning perspective.

Semistructured
Interviews

Communication To examine how
& Coordination contextual information
affects e-mail recipients’
attribution of errors and
irregularities in the
sender’s message.

Experiment

128

 Reduction in social information makes fairness
more salient in groups dependent on technology
mediated communication. Moreover, the
uncertainty dispersed team members’ face (i.e.,
lack of familiarity) is likely to cause them to act
very positively (negatively) when treated fairly
(unfairly).
 Relying on heuristics over time, team members
dependent on technology mediated communication
are likely to exhibit more severe reactions at time 2
as compared to time 1.
 In designing international human resource
management strategies companies may fail to
account for the significant role expatriates play in
transferring knowledge (i.e., mentoring others in
home unit practices) and learning (i.e., being
mentored in local or host unit practices).
 Providing contextual information assists team
members in avoiding fundamental attribution
errors when the sender’s message contains
technical errors.
 Contextual information does not assist team
members in making situational attributions when
the sender’s message contains an etiquette
violation, such as brevity.

Vlaar et al.
2008

Walther 1997

Knowledge
Sharing

To investigate the sociocognitive activities and
communication processes
geographically distributed
team members use to
promote understanding.

Case Study

Communication To investigate how
& Coordination individual identity, short
term group membership,
and long term group
membership impact
relational communication
and social perceptions in
computer mediated teams.

Experiment

129

 The process of sense giving, sense demanding,
sense breaking, and sense making is critical to
establishing a shared understanding between team
members and achieve congruent outcomes.
 In order for the process of explaining, clarifying,
questioning, and testing of knowledge to take
place team members must possess divergent
knowledge and experience. Additionally, the task
itself must prompt team members to share
knowledge due to its complexity, novelty,
ambiguity, or instability.
 Teams members constrained to technology
mediated communication receive less
informational and social cues. The cues received
take on a significant value, which often results in
over attribution. As such, teams with short term
membership exhibit the lowest outcomes, while
teams with long term membership exhibit the
highest.

Walther 2002

Communication To review the literature
& Coordination examining the impact of
temporal factors of
technology mediated
communication in groups.

Weisband et
al. 1995

Social Identity

Wilson et al.
2008

Social Identity

To investigate whether the
effects of status are
equalized in technology
mediated communication.
To consider the factors
which promote perceptions
of proximity in efforts to
resolve existing conflicts in
the literature.

Literature
Review

Experiment

Theory
Building
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 Technology mediated communication, although
commonly relied on for “efficiency”, actually
requires more time than face-to-face interactions.
 Social information is limited in technology
mediated messages, but team members do extract
social information available in text based
messages, just at a slower rate. Team members
also extract information from the timing of replies
to messages, depending on the characteristics of
the work being discussed.
 Team members who expect to be working with
their distributed counterparts in the future will
exhibit different behavior or what is referred to as
the “shadow of the future.”
 Status differences (based on labels and
impressions) persist in both technology mediated
and face-to-face communication.
 The effects of physical proximity on perceived
proximity are likely to be moderated by team
members’ experience in distributed work
arrangements, openness to such experiences, the
network structure, and the level of certainty
(versus uncertainty) with a team.
 Communication and identification mediate the
effects of physical proximity on perceived
proximity.

TABLE 2.1
Descriptive Statistics
Panel A: Participant Demographics (n=114)
Item
First Year Auditors
Masters Degree
Bachelors Degree
Graduate Students
Experience
Auditing Course
Audit Internship
Search for Unrecorded
Liabilities

Frequency

Percentage

49
31
18
65

43.0%
27.2%
15.8%
57.0%

113
59

99.1%
51.8%

26

22.8%

Panel B: Mean (standard deviation) performance
Low Task
Identity
Cell 1
17.5
(8.0)
n=21
Cell 3
22.3
(8.0)
n=29
20.1 (8.3)
[n=50]

Low Task Significance
Mean
(SD)
High Task Significance
Mean
(SD)
Column Means (SD)

High Task
Identity
Cell 2
24.2
(9.2)
n=26
Cell 4
21.8
(7.8)
n=38
22.9 (8.4)
[n=64]

Panel C: Performance results graphed
25

20

Low Task
Significance
High Task
Significance

15

10
Low Task Identity

High Task Identity
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Row Means
(SD)
21.4
(9.2)
[n=47]
22.0
(7.8)
[n=67]

TABLE 2.2
Correlationsa
1. PERFORMANCE
2. TASK_IDENTITY
3. TASK_SIGNIFICANCE
4. MEANINGFULNESS
5. OWNERSHIPb
6. INTERN
7. SEARCH
8. AUDITOR

1
1.00
0.16*
0.04
0.28***
0.29**
0.18*
0.19**
-0.01

2

3

4

5

1.00
0.01
0.08
0.10
-0.13
-0.05
0.01

1.00
0.20**
0.08
0.17*
0.14
-0.05

1.00
0.39***
0.07
0.12
-0.11

1.00
0.03
0.15
-0.14

6

1.00
0.36***
0.17

7

8

1.00
0.12

1.00

***, **, and * indicate that the estimated coefficients are significant at the 1%, 5%, and 10% levels, respectively, in two-tailed tests.
a
I report Pearson correlations; Spearman correlations yield similar results.
b
The sample size for ownership is 72 as a result of the scale being added to the second round of data collection.
Variable Definitions:
PEFORMANCE= the participant’s performance score for the search for unrecorded liabilities where 0=low and 42=high;
TASK_IDENTITY= whether the participant was in the low (high) task identity condition (coded = 0 if low, 1 if high);
TASK_SIGNIFICANCE= whether the participant was in the low (high) task significance condition (coded = 0 if low, 1 if high);
MEANINGFULNESS= the meaningfulness participants’ experienced in the work to be where 0= low and 14= high;
OWNERSHIP= the participant’s psychological ownership of the work where 0= low and 21= high;
INTERN= whether the participant previously completed an audit internship with a public accounting firm (coded = 1, 0 otherwise);
SEARCH= whether the participant previously completed a search for unrecorded liabilities (coded =1, 0 otherwise); and
AUDITOR= whether the participant was a first year auditor (coded 1) or a graduate student (coded 0); and
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TABLE 2.3
Performance
Panel A: Analysis of Covariance
Independent Variable

df

F-statistic

p-valuea

TASK_IDENTITY
TASK_SIGNIFICANCE
Interaction (TASK_IDENTITY*TASK_SIGNIFICANCE)

1
1
1

4.55
0.19
5.35

0.04
0.66
0.02

1

4.96

0.03

F-statistic

p-valuea

5.12

0.03

Covariate
Search
Panel B: Planned Comparisons
Comparison
(Cell 3 - Cell 1) > (Cell 4 - Cell 2)
(22.3 - 17.5) > (21.8 - 24.2)
a

All reported p-values are two-tailed.
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TABLE 2.4
Mediation Analysis
Low Task Identity-Low Task Significance, Meaningfulness, Performance
Panel A: Descriptive Statistics-Meaningfulnessa

Low Task Significance
Mean
(SD)
High Task Significance
Mean
(SD)
Column Means (SD)

Low Task
Identity
Cell 1
10.0
(2.5)
n=21
Cell 3
11.3
(2.2)
n=29

High Task
Identity
Cell 2
10.8
(2.1)
n=26
Cell 4
11.3
(2.2)
n=38

10.7 (2.4)

11.1 (2.1)

α1LOWIDENTITY_LOWSIGNIFICANCE +
α2SEARCH + εi

LOWIDENTITY_
LOWSIGNIFICANCE
(p-value)
-5.00
(0.01)

Equation 2: MEANINGFULNESS = γ0 +
γ1LOWIDENTITY_LOWSIGNIFICANCE +
γ2SEARCH + εi

-1.16
(0.03)

Equation 3: Performance = δ0 +

-4.01
(0.04)

Panel B: Mediation
Analysis
Equation 1: PEFORMANCE = α0 +

δ1LOWIDENTITY_LOWSIGNIFICANCE+
δ2MEANINGFULNESS + δ3SEARCH + εi

Row Means (SD)
10.4
(2.3)
11.3
(2.2)

MEANINGFULNESS
(p-value)

0.86
(0.02)

Panel C: Mediation Model-Path Coefficients
MEANINGFULNESS

δ2 = 0.86
p = 0.02

γ 1 = -1.16
p = 0.03

LOWIDENTITY_
LOWSIGNIFICANCE

α1 = -5.00
p = 0.01
PERFORMANCE

δ1 = -4.01
p = 0.04
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Panel D: Significance of Mediating Effects
Z
Z = -1.72; p = .04
a

The internal consistency of the meaningfulness measure in my sample is similar to previously reported
values (Cronbach’s alpha = 0.68).
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TABLE 2.5
Mediation Analysis
Meaningfulness, Psychological Ownershipa, Performance
OWNERSHIP
MEANINGFULNESS
Panel A: Mediation
(P-value)
(P-value)
Analysis
0.98
Equation 1: PERFORMANCE = α0 +
α1MEANINGFULNESS + α2SEARCH + εi
(0.00)
0.73
(0.00)

Equation 2: OWNERSHIP = γ0 +
γ1MEANINGFULNESS + γ2SEARCH +εi

Equation 3: PERFORMANCE = δ0 +
δ1MEANINGFULNESS + δ2OWNERSHIP
+ δ3SEARCH + εi

0.27
(0.59)

0.52
(0.05)

Panel B: Mediation Model-Path Coefficients

OWNERSHIP

γ 1 = 0.73
p = 0.00

δ2 = 0.52
p = 0.05

α1 = 0.98
p = 0.00
PERFORMANCE

MEANINGFULNESS

δ1 = 0.27
p = 0.59
a

The sample size for this analysis is 72 as a result of the ownership scale being added to the second round of data
collection. The scale exhibits a high level of internal consistency in my sample (Cronbach’s alpha = 0.88).
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TABLE 3.1
Descriptive Statistics: Participant Demographics (n=150)
Itema

Range

Mean (Median)

Std. Dev.

Experience (Months)

24 - 97

44.82 (46.00)

10.014

Certification (Percentage)
CPA

78%

Other

6%

Material Financial Statement Fraud Experienceb

1-4

1.68 (1.00)

1.047

Material Financial Statement Error Experience

1-7

3.71 (4.00)

1.666

Primary Industry (Percentage)
Financial Services

31%

Insurance

11%

Consumer

8%

Manufacturing

8%

Other

42%

Experience Identifying Risk Factorsc (n= 91)

2-7

4.91 (5.00)

1.198

Experience Assessing Riskc (n= 91)

2-7

5.05 (5.00)

1.047

Experience with Preliminary Staffing

1-7

4.39 (4.00)

1.554

Professional Skepticism

104 - 166

135.11 (135.00)

13.191

a

All items, (other than months of experience, certification, industry, and staffing), were measured on a
Likert type scale, where 1=No Experience or Low and 7= Extensive Experience or High.
b
Due to skewness, this variable was winsorized at the 2% level.
c
The reduced sample size for the Experience Identifying Risk Factors and Experience Performing Risk
Assessments items are a result of the questions being added to the second round of data collection.
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TABLE 3.2
Descriptive Statistics: Risk Assessments and Staffing Judgments
Dependent Variable

Range

Mean (Median)

Std. Dev.

OVERALL_RISKa

4-6

4.67 (4.00)

1.15

FRAUD_RISK a

5-7

5.67 (5.00)

1.15

50 - 80

70.00 (80.00)

17.32

Panel A: Expert Panel

STAFFING a
Dependent Variable

Range

Mean
(Median)

Std. Dev.

T-test (p-value)b

Panel B: Participants by Condition
OVERALL_RISK a
CONTROL (n=36)

1-6

3.53 (3.00)

1.25

STORY (n=39)

1-7

4.31 (4.00)

1.42

2.5 (0.01)

IV_LIST (n=36)

1-6

3.61 (3.50)

1.20

0.3 (0.77)

EV_LIST (n=39)

1-6

3.79 (4.00)

1.30

0.9 (0.37)

CONTROL (n=36)

1-6

3.89 (4.00)

1.26

STORY (n=39)

2-7

4.77 (4.00)

1.35

2.9 (<0.01)

IV_LIST (n=36)

1-7

3.67 (4.00)

1.24

-0.8 (0.45)

EV_LIST (n=39)

1-6

4.21 (4.00)

1.08

1.2 (0.25)

CONTROL (n=36)

10 - 90

50.28 (50.00)

21.45

STORY (n=39)

10 - 100

56.67 (60.00)

22.28

1.3 (0.21)

IV_LIST (n=36)

10 - 80

48.33 (50.00)

18.28

-0.4 (0.68)

EV_LIST (n=39)

10 - 90

53.08 (50.00)

19.62

0.6 (0.56)

FRAUD_RISK a

STAFFING a

a

All items, (other than staffing), were measured on a Likert type scale, where 1= Low and 7= High.
Staffing was measured on a Likert type scale, where 0=Not at all and 100=Extensively.
b
T-tests scores compare the mean for each condition to the control group for each of the dependent
variables. All p-values reported are two-tailed.
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TABLE 3.3
Correlationsa
1. OVERALL_RISK
2. FRAUD_RISK
3. STAFFING
4. CONTROL
5. STORY
6. IV_LIST
7. EV_LIST
8. FRAUD_EXP
9. SKEPTICISM
10. CPA
11. COLLECTION

1
1.00
0.46***
0.44***
-0.13
0.22***
-0.09
-0.01
0.10
0.08
-0.05
-0.13

2

3

4

5

6

7

1.00
0.45***
-0.11
0.29***
-0.21**
0.03
0.08
-0.05
-0.01
0.06

1.00
-0.05
0.13
-0.11
0.03
0.03
0.07
-0.12
-0.14*

1.00
-0.33***
-0.32***
-0.33***
-0.16
0.05
0.00
-0.04

1.00
-0.33***
-0.35***
0.02
-0.01
-0.09
0.00

1.00
-0.33***
-0.06
0.13
-0.04
-0.00

1.00
0.20**
-0.16**
0.13
0.34

8

1.00
-0.09
-0.01
0.06

9

10

11

1.00
-0.07
-0.07

1.00
0.01

1.00

*, **, and ** indicate that the estimated coefficients are significant at the 1%, 5%, and 10% levels, respectively, in two-tailed tests.
a
We report Pearson correlations; Spearman correlations yield similar results.
Variable Definitions:
OVERALL_RISK= the participant’s assessment of the overall engagement risk less the experts’ agreed upon risk assessment where 1=low and 7=high
FRAUD_RISK= the participant’s assessment of fraud risk less the experts’ agreed upon risk assessment where 1=low and 7=high;
STAFFING= the participant’s assessment of the extent experienced audit personnel are needed less the experts’ agreed upon assessment where 0=not at
all and 100=extensively;
CONTROL= whether the participant was in the control condition (coded = 1, 0 otherwise);
STORY= whether the participant was in the fraud story condition (coded = 1, 0 otherwise);
IV_LIST= whether the participant in the internally valid list condition (coded = 1, 0 otherwise);
EV_LIST= whether the participant in the externally valid list condition (coded =1, 0 otherwise);
FRAUD_EXP= the participant’s experience with financial statement fraud where 1=low and 7=high;
SKEPTICISM= the participant’s combined score on the Hurtt (2010) scale of professional skepticism;
CPA= whether the participant is a CPA (coded = 1, 0 otherwise);and
COLLECTION= whether the participant’s response was collected in the first (coded 0) or second experimental sitting (coded 1).
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Table 3.4
Risk and Staffing Judgments
Panel A: Multivariate Analysis of Variancea
Sources of Variation
DECISION_SUPPORT

Df
9, 350

F-statistic
2.06

p-value
0.03

Panel B: Analysis of Variancea
Sources of Variation
DECISION_SUPPORT
OVERALL_RISK_DIFF
FRAUD_RISK_DIFF
STAFFING_DIFF

df

MS

F-statistic

p-value

3
3
3

4.65
8.65
493.11

2.76
5.66
1.18

0.05
0.00
0.32

Panel C: Planned Contrasts - Mean (Standard Deviations of) Assessments of Risk and Staffing Requirements b
OVERALL_RISK_DIFF

***

STORY
-.36
(1.42)

>

CONTROL
-1.14
(1.25)

=

IV_LIST
-1.06
(1.20)

=

EV_LIST
-.875
(1.30)

FRAUD_RISK_DIFF***

-.90
(1.35)

>

-1.78
(1.26)

=

-2.00
(1.24)

=

-1.47
(1.08)

STAFFING_DIFF *

-13.33
(22.28)

>

-19.72
(21.45)

=

-21.67
(18.28)

=

-16.92
(19.62)

*, **, and *** indicate that mean risk assessment for the story group was significantly greater than the means of all other conditions, as determined by Helmert
contrasts, at 10%, 5%, and 1% levels, respectively, in one-tailed tests.
a
Wilks-Lambda values reported.
b
The means reported represent the difference between the mean ratings of the expert panel and the participants in each condition.
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Appendix A
Performance Scoring Rules
Cash
Disbursements

Cash
Disbursement
Date
1/13/20x2

Invoice
Number

Invoice
Date

3456

1/14/20x2

Smith
Electrician
Account
Temps
Capital Tile

Larry’s
Plumbing
Office Plus

Payment
Amount

Points

Year of Expense

Points

10/15/20x1

Check/
Trans
#
654

$10,000.00

1

20x1

2

666

1/4/20x2

975

$4,323.74

1

Not an Expense

2

1/15/20x2

87

1/9/20x2

851

$28,100.00

1

20x1 and 20x2

2

1/15/20x2

76A

Missing

1704

$3,250.00

1

2

1/13/20x2

243

1/2/20x2

785-65

$17,765.67

1

Further Support
Required
Further Support
Required

Request for Additional Information
Indicating Desire to Request Additional Information
Requesting KD Ryan Trucking Information- In Scope Invoice Not Provided

141

2

Recognition

Dollar
Amount

Improperly
$10,000.00
Excluded
Improperly
$4,323.74
Included
Improperly
$14,500
Excluded and
(x1)
Properly
$13,600
Excluded
(x2)
Incorrect Invoice-Further
Information Required
Shipping Date Missing
(FOB Shipping Point)Further Information
Required

Points
4
4
2
2
4
4

Points
3
4
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