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ABSTRACT 

This study experimentally examines the effects of recent increases in off-site audit work 

(e.g., task-specific experience and social environment) on the judgment quality and development 

of staff auditors. First, I examine how preparing testwork (i.e. task-specific experience) affects 

the subsequent performance of staff auditors’ workpaper review. Second, I consider how the 

physical presence or absence (i.e., social environment) of a high-ranking auditor affects the 

judgment quality of staff auditors. I provide evidence that staff auditors, who have the 

opportunity to prepare basic audit tasks prior to reviewing workpapers, identify more mechanical 

seeded errors than auditors who only review workpapers. Further, I find that the presence of a 

high-ranking auditor improves the performance of staff auditors in completing a subsequent 

workpaper review task, especially when the participants prepare testwork prior to reviewing 

workpapers. The results of this study highlight the practical implications of the current audit 

environment; as well as contributing to the emerging literature examining off-site audit work. 
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CHAPTER 1 

INTRODUCTION 

Advances in technology (e.g., email, the Internet, cloud computing and electronic audit 

software) have yielded increases in off-site audit work (Pérez et al. 2002; Brazel et al. 2004). The 

increase in off-site audit work has resulted in fundamental changes to audit teams, specifically, 

which members perform certain types of work and the physical proximity of team members to 

other auditors. This study examines two factors associated with these changes: (1) task-specific 

experience and (2) social environment. 

Traditionally, audit teams have been formed based on an apprenticeship model, which 

results in staff auditors learning auditing fundamentals through experience. However, the off-site 

work of auditors results in two changes that potentially affect audit quality. First, because 

rudimentary tasks are increasingly completed by service centers, the apprenticeship model has 

been altered by of the decrease in hands-on learning opportunities for on-site novice auditors. 

Rudimentary tasks include, but are not limited to, cash and receivables confirmations, financial 

statement tie-outs, investment securities price testing, and analytical services (see further 

discussion in Chapter 2). For the purposes of this study, I define the use of services centers as the 

practice of engaging individuals in any geographically distant location to prepare basic audit 

tasks. I do not distinguish between direct (i.e., firm employee) and indirect hires (i.e., sub-

contracting/outsourcing), nor do I distinguish between the geographic locations of domestic (i.e., 

on-shoring) and abroad (i.e., offshoring). 
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Second, technological advances enable experienced auditors to work remotely (Agoglia 

et al. 2009; Carson and Dowling 2012), which increases the likelihood that on-site auditors 

conduct their work without the physical presence of high-ranking auditors (Westermann et al. 

2015) and further alters the apprenticeship model. Taken together, these two factors (i.e., task-

specific experience and social environment) affect how novice auditors develop expertise. The 

use of service centers, which allows for access to lower-cost labor, is rapidly increasing across 

large international audit firms (Daugherty et al. 2012). In some instances, as much as 20 percent 

of core audit work is performed off-site (Jones 2011), via service centers. The audit work 

performed by service centers typically consists of basic tasks (Goundar 2013) representing the 

core competencies of the eight largest US-based audit firms (Daugherty et al. 2012). As reported 

by Gondar (2013, 2), Greg Scates, the deputy chief auditor of the Public Company Accounting 

Oversight Board (PCAOB), observed, “[novice auditors] are not getting that experience with 

basic blocking and tackling, the basic fundamentals of auditing.” 

Shifting basic audit tasks to service centers could lead to impaired auditor judgment 

quality that extends to overall audit quality, because performing these tasks facilitates base 

knowledge acquisition early in an auditor’s career that will benefit him or her in subsequent 

career stages (Libby 1995). Further, basic audit tasks support the development of fundamental 

technical skills and knowledge (Ericsson et al. 1993) and provide the basis for acquiring higher-

level skills (Anderson et al. 2001). Additionally, the technical knowledge of a lead auditor is 

positively associated with higher audit quality (Ernstberger et al. 2015). Interestingly, the 

proportion of work performed by service centers to total audit work serves as a potential audit 

quality indicator (PCAOB 2015); this is in part because the use of service centers reduces the 
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amount of basic audit work completed by on-site audit team members (Daugherty et al. 2012; 

PCAOB 2015), as well as the opportunity to “learn by doing” (i.e., experiential learning). 

Novice auditors who do not perform basic audit work will likely have more difficulty 

transitioning to the role of reviewing auditors, because preparing (i.e., executing) testwork is a 

critical antecedent to reviewing (i.e., evaluating) the work of others (Kreitzer and Madaus 

1994).1 It is, therefore, important to understand how removing these basic tasks (i.e., changes in 

experiential learning) affect novice auditors’ development of auditing fundamentals and 

subsequent task performance. 

A second type of off-site audit work I examine is, remote work (i.e., working from home, 

the office, another client site, or a geographically distant location for the same client), which 

likely affects the social environment. Further, multilocation audit teams frequently engage high-

ranking auditors, regardless of geographic location, based on client-specific needs and auditor 

expertise (Barrett et al. 2005; Spilker et al. 2015). This ability to work remotely reduces 

turnover, increases employee satisfaction, and improves work-life balance (Gajendran and 

Harrison 2007) and provides experienced auditors more flexibility (Hooks and Higgs 2002; 

Frank and Lowe 2003). While working remotely provides several benefits, it reduces the 

likelihood of the physical presence of high-ranking auditors (Westermann et al. 2015) which 

changes the social structure of the on-site audit team (Hanes 2013). Audit managers, for 

example, conduct the majority of their workpaper reviews electronically, rather than face-to-face 

(Brazel et al. 2004). As advances in technology reduce the need for of face-to-face interactions, 

high-ranking auditors are less likely to be on-site (Westermann et al. 2015). Thus, the additional 

1 Although expertise can result from reviewing the work of others, the process of knowledge 
acquisition is cumulative, and eliminating the lower order process will likely result in slower 
acquisition of expertise (Anderson et al. 1981; Anderson et al. 2001). 

3 
 

                                                 



time that auditors spend working off-site results in less time with the audit team, which begins to 

break down the apprenticeship model. 

Remote working by high-ranking auditors affects social aspects of the audit environment 

(Hanes 2013) and changes the hierarchical audit environment, which in turn affects auditors’ 

judgment quality (Libby and Luft 1993). Further, social psychology research suggests that the 

presence of another person (typically a superior) positively influences an individual’s behavior 

and performance (Cottrell 1968; Aiello and Douthitt 2001). In this study, I draw on social 

facilitation theory, which suggests that, over time, individuals learn to associate the presence of 

another person with evaluation (Cottrell 1968; 1972). In the audit environment, an auditor’s 

actions and behaviors are constantly being observed and evaluated by those around him or her 

(DeZoort and Lord 1997). However, apart from a direct accountability perspective, social 

facilitation remains largely unexplored in auditing literature. 

Associating the presence of another person with evaluation leads to greater drive (Cottrell 

1968; 1972). This increase in drive (i.e., arousal) focuses attention, thereby increasing 

performance on familiar tasks (Aiello and Douthitt 2001). Thus, I expect a staff auditor’s 

performance to vary relative to prior experience and the presence of another (higher-ranking) 

auditor, such that prior experience and the presence of another (higher-ranking) auditor will have 

an interactive effect on performance. 

To examine the effects of task-specific experience and the social environment, I employ a 

2 x 2, between-subjects experimental design that manipulates whether the auditor has experience 

preparing an audit task before reviewing a similar task and whether a high-ranking auditor is 

present. During the first of two tasks, participants either prepared or reviewed substantive tests of 
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detail. By preparing testwork prior to reviewing, an auditor gains familiarity with the task-

specific audit work. 

I predict and find that preparing audit testwork facilitates performance on a subsequent 

review task and that participants, who prepare testwork in the first task, identify more 

mechanical seeded errors in the second task. Additionally, the results suggest that the presence of 

a higher-ranking auditor increases total (e.g., conceptual and mechanical) seeded error 

identification, especially when participants prepared testwork (e.g., gained task-specific 

familiarity) prior to the review task. This effect is strongest for the identification of mechanical 

errors. 

This study contributes to a growing literature examining how off-site audit work may 

negatively affect auditor judgments (Hanes 2013). Specifically, the results suggest that audit 

firms currently engaged in the use of service centers should develop a further understanding of 

the long-term implications of this strategy. Beyond the use of service centers, remote working by 

high-ranking auditors changes the social makeup of an audit team. The results of this study 

suggest that the presence of a high-ranking auditor positively influences the performance of 

novice auditors. This study furthers the auditing literature and answers a call by previous 

research (Hanes 2013) to investigate how changes in social factors affect auditor performance 

and judgment quality. Additionally, I extend prior audit literature (e.g., Libby 1995; Bonner 

2008) by examining experiential learning opportunities that likely affect a reviewing auditor’s 

judgment quality. This study’s findings suggest a need for further research into off-site audit 

work. 

The remainder of the paper includes theory and hypothesis development in Chapter 2; 

discussion of the experimental design in Chapter 3; and the results are reported in Chapter 4. 
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Chapter 5 reports the results of additional analyses. Chapter 6 discusses the implications of the 

findings for accounting research and also discusses opportunities for future research. 
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CHAPTER 2 

THEORY AND HYPOTHESIS DEVELOPMENT 

Geographically Distributed Audits 

One particular type of off-site audit work— use of service centers —is rapidly increasing 

(Youngdahl et al. 2010; Daugherty et al. 2012).2 However, the majority of the literature in this 

area focuses on theory development (Rich et al. 1997; Daugherty and Dickins 2009; Hanes 2013) 

and litigation risk (Barrett et al. 2005; Lyubimov et al. 2013). For example, in a field study, 

Barrett et al. (2005) examine how a multi-national audit affects an audit’s coordination and 

structure and suggest that multisite audits face an increase in litigation risk and represent the 

commercialization of the audit profession. Additionally, juror-assessed litigation risk increases 

and perceived quality decreases as audit work moves off-site (Lyubimov et al. 2013). 

Interestingly, Downey (2013) examines the effects of service centers partially preparing 

testwork, a common occurrence in geographically distributed audits, on novice auditor 

performance. She finds performance declines with lower task identity (e.g., partially completing 

rather that fully completing). However, the results suggest that full task identity (i.e., fully 

completing) can attenuate the negative effects of low task significance.  

Engaging service centers for audit work has positive and negative effects on the auditing 

profession as well as possible implications for academia and collegiate education (Daugherty et 

2 Large international audit firm representatives estimate that the use of service centers will 
increase over time from approximately 5 percent (in 2011) to approximately 8 to 10 percent of 
total US-based audit hours and may represent approximately 20 percent of total UK-based audit 
hours (Jones 2011; Daugherty et al. 2012). 
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al. 2012). On the positive side, audit firms are able to reduce personnel costs and conduct audit 

procedures in multiple time zones, leading to a quicker turnaround of certain audit tasks. In 

conjunction, these factors increase the efficiency of audit firms that engage service centers. On 

the other hand, Daugherty et al. (2012) note that service centers yield their own distinct 

challenges in supervision and engagement management, including an increase in required skills 

and knowledge for on-site novice auditors. The authors indicate that consensus exists among 

partners of large international firms that engaging service centers changes expectations of novice 

auditors. 

Apart from these studies, little empirical evidence exists as to the effects of the use of 

service centers on the audit process (Causholli et al. 2010). Engaging service centers is an 

emerging and important area to examine as the increasing amount of off-site audit work 

(Causholli et al. 2010; Hanes 2013) changes novice auditors’ experiential learning opportunities. 

 

Task-specific Experience and Experiential Learning 

Auditors perform tasks in accordance with the steps outlined in the audit program, which 

is developed during the planning phase of an audit. As noted by Rich et al. (1997, 87), “teams 

perform audits via a sequential and iterative process with multiple, hierarchical layers of 

review.” At any given point in an audit, auditors can take on one of two roles: preparer or 

reviewer. Using the steps outlined in the audit program, the preparer documents the objective, 

procedures, results, and conclusion relative to the supporting evidence available. Once the 

preparer completes a workpaper, it and the supporting documentation are provided to a reviewer. 

It is the role of the reviewer to examine the workpaper to ensure that “(1) the work was 

performed and documented; (2) the objectives of the procedures were achieved; and (3) the 
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results of the work support the conclusions reached” (PCAOB 2010a).3 Consistent with the 

apprenticeship model, novice auditors commonly occupy the role of preparer on basic audit 

tasks.  

Traditionally, novice auditors in the United States are afforded a period of on-the-job 

training during which they develop technical knowledge and skills. Auditors complete testwork 

early in their career and then, at a later point in their career, review the completed testwork 

performed by a novice auditor (Libby 1995). Partners consistently report that the development 

and refinement of their own technical knowledge is directly attributable to on-the-job 

experiences (Westermann et al. 2015). Further, these partners state their belief that the 

development of technical knowledge continues in much the same way for current- novice 

auditors, despite the rapidly changing audit environment. However, the basic audit tasks, which 

traditionally serve as the foundation for technical knowledge, are increasingly performed at 

service enters (Jones 2011; Daugherty et al. 2012).  

The use of service centers to perform fundamental tasks limits novice auditors’ access to 

experiences and knowledge development. The increased use of service centers transfers 

rudimentary tasks off-site and removes these foundational tasks from onsite novice auditors, thus 

requiring an increase in entry-level technical skills. Individuals, who serve on an audit team 

where such work is conducted at service centers, will require increasingly higher entry-level 

technical, communication, and supervisory skills (Daugherty et al. 2012). Novice auditors on 

audit teams that employ service centers will be initially assigned to higher-level tasks that may 

not allow them to develop fundamental technical knowledge. Further, the resulting gap in 

3 Reviews can take place with or without the preparer’s presence. When the preparer is present, 
discussion with the reviewer may or may not occur. Once the review is complete, the reviewer 
can communicate comments to the preparer electronically or face-to-face. 
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experience is not currently filled through the collegiate education process (Daugherty et al. 

2012).  

Engaging service centers to prepare foundational audit testwork creates an experience 

gap for novice auditors, which leads to a knowledge loss for US-based auditors. Removing 

opportunities for experiential learning could lead to unintended consequences for auditor quality, 

which would result from novice auditors experiencing a decline in their ability to detect errors 

and misstatements. This diminishing capability would likely result in a higher-than-estimated 

detection risk (Messier et al. 2014) and is a potential departure from AU 210, which requires 

auditors to have “adequate technical training and proficiency” (PCAOB 2010b).  

The gap in experience and fundamental technical knowledge for novice auditors could 

have a detrimental impact on audit quality, because lead auditors’ technical knowledge is 

positively associated with higher audit quality (Ernstberger et al. 2015). Additionally, staff 

auditors outperform audit seniors (Harding and Trotman 1999) and audit seniors outperform 

audit managers (Ramsay 1994) at detecting mechanical errors during workpaper reviews. 

However, the decline in opportunities for US-based novice auditors to perform fundamental and 

technical testwork might, in turn, decrease the likelihood of identifying errors related to 

mechanical failure. 

 

Determinants of Knowledge and the Relationship to Performance 

Knowledge acquisition theory suggests that experience leads to the development of 

knowledge, which, in turn improves performance (Bonner and Pennington 1991; Libby and Luft 
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1993; Libby 1995) and the acquisition of expertise (Bédard and Chi 1993).4 Libby (1995, 179) 

defines experience as a “wide variety of first- and second-hand task-related encounters that 

provide opportunities for learning in the audit environment.” He details four types of firsthand 

task experience: (1) task completion, (2) reviewing the work of others, (3) process feedback, and 

(4) outcome feedback.5 Of interest in this study are task completion (i.e., preparing) and 

reviewing the work of others (i.e., reviewing). 

Consistent with knowledge acquisition theory, the hierarchical theory of learning 

suggests that the experience of learning-by-doing (e.g., preparing testwork) is an essential 

antecedent of the knowledge necessary for high-quality performance (Ackerman 1987; Anderson 

et al. 2001). Further, Anderson et al. (2001) define application as carrying out a procedure in a 

given situation, for example preparing testwork by completing substantive audit procedures 

which were developed by more senior auditors during the planning phase. In addition, the 

hierarchical theory of learning suggests that evaluation (i.e., reviewing the work of others) is a 

cognitive process requiring higher-order skills that rely on prior acquisition of lower-order, task-

specific skills such as remembering, understanding, application, and analysis (Anderson et al. 

2001). Evaluation is defined as making judgments based on criteria or standards (i.e., reviewing 

the work of others to ensure that “(1) the work was performed and documented; (2) the 

objectives of the procedures were achieved; and (3) the results of the work support the 

4 Ability is positively related to both knowledge and performance for unstructured tasks (Libby 
and Luft 1993; Bonner and Walker 1994). In this study, the tasks are structured 
(Abdolmohammadi 1999); therefore, I do not make predictions related to ability. 
5 Prior literature finds support for knowledge acquisition and performance gains through process 
feedback (Bonner and Pennington 1991) and outcome feedback paired with explanatory 
instructions (Bonner and Walker 1994).  
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conclusions reached” (PCAOB 2010a)). Figure 1 depicts the hierarchical theory of learning as 

adapted from Anderson et al. (2001). 

Integrating knowledge acquisition theory and the hierarchical theory of learning, the 

firsthand, task-related experiences of preparing testwork and reviewing the work of others align 

with the cognitive processes of application and evaluation, respectively. Thus, knowledge 

acquisition is cumulative, such that eliminating exposure to a lower-order process will likely 

result in slower acquisition of higher-order skills. Drawing from these theories, I predict that 

auditors who have the experience of preparing testwork prior to reviewing the work of others 

will achieve higher-quality performance when subsequently reviewing the work of others. Stated 

formally: 

Hypothesis 1: Novice auditors who first prepare audit testwork will identify more seeded 

errors during a subsequent workpaper review task as compared to novice auditors who 

have not previously prepared a similar task. 
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FIGURE 1 
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A Social Factors and the Audit Environment  

In addition to the effect of experiential learning on the judgment quality of auditors, prior 

literature suggests off-site audit work affects the social aspects of the audit environment (Hanes 

2013). Further, the hierarchical group setting affects judgment quality (Libby and Luft 1993). 

Thus, changes in the hierarchical social environment, arising from high-ranking auditors working 
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remotely present an important line of inquiry relative to the impact on auditors’ judgment 

quality. 

 

Social Facilitation 

Social psychology is rich in research examining social facilitation—that is, the effect of 

the presence of another individual on performance (e.g., Triplett 1898; Allport 1924; Asch 

1952). Although several theoretical derivations of social facilitation theory exist, each 

demonstrates that the presence of another person affects an individual’s behavior and 

performance (Aiello and Douthitt 2001). For example, individuals learn to associate the physical 

presence of another (typically high-ranking) person with evaluation (Cottrell 1968; 1972). Cohen 

(1980) suggests that the presence of another person signals the possibility of evaluation, which 

leads to an increase in drive. Further, Cohen suggests this increased drive increases attentional 

focus (i.e., effort).  

Auditing is a fitting environment in which to examine the effects of social facilitation, 

because auditors’ actions and behaviors are generally observable and subject to evaluation by 

those physically present (DeZoort and Lord 1997). Incorporating social facilitation theory into 

the audit environment, an auditor’s expectation of evaluation is salient, especially in the presence 

of other auditors. Apart from the effects of accountability to a reviewer, discussed below, social 

facilitation remains largely unexplored in auditing literature.  

Auditing research has examined the effects of the anticipated presence (face-to-face) of 

an audit manager during a workpaper review on preparer performance (e.g., Brazel et al. 2004; 

Fargher et al. 2005; Payne et al. 2010). Audit seniors expecting a face-to-face review of their 

going concern assessment provide higher-quality judgments and are more effective, but they also 

14 
 



spent more time on task (Brazel et al. 2004). Additionally, Payne et al. (2010) find that 

anticipating an interactive review improves audit seniors’ performance of conclusion-oriented 

audit procedures and identification of trends indicative of fraud. The majority of research uses 

unstructured tasks such as analytical procedures and going concern assessments, whereas I focus 

on the structured substantive testwork that would be done by novice auditors (Abdolmohammadi 

1999).  

Prior audit literature provides support for my prediction that novice auditors’ 

performance will improve in the presence of a high-ranking auditor. For example, auditors 

performing a ratio analysis with high knowledge and ability show an increase in performance 

when accountability is high (Tan and Kao 1999) and a decrease in performance when 

accountability is low (Tan et al. 2002). However, the literature has yet to examine the effects on 

novice auditor performance of the physical presence of a high-ranking auditor. To address 

accountability concerns, I remove direct accountability to the physically present high-ranking 

auditor. As in the case of multilocation or geographically distributed audit teams, it is not 

uncommon for staff auditors to work in close proximity to high-ranking auditors to whom they 

do not directly report, while the high-ranking auditor that will review their work is working 

elsewhere. See the Research Design section for further discussion. 

Recall, performance gains attributed to social facilitation are derived from an increase in 

attentional focus (i.e., effort). That is, an increase in effort would increase performance on a 

familiar task. Furthermore, performance gains attributed to social facilitation increase in 

magnitude when the task is familiar (Schmitt et al. 1986; Seta and Seta 1995). As prior task-

related preparing experience increase, so does task-related familiarity. Such that, the presence of 

a high-ranking auditor will increase performance more when participants have an increase of 
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familiarity with task procedures from preparing testwork prior to a review task. As Figure 2 

shows, I predict that novice auditors will perform better in the presence of a high-ranking auditor 

than when performing alone and that novice auditors who have the experience of preparing 

testwork prior to reviewing the work of others will have relatively higher performance in the 

presence of a high-ranking auditor (see Figure 2). Stated formally:  

Hypothesis 2: The improvement in seeded error detection resulting from the presence of 

a high-ranking auditor will be greater when novice auditors have previously prepared a 

similar task compared to when they have previously reviewed a similar task.  

Figure 2 provides the main effect and interaction effects predicted in Hypothesis 1 and 

Hypothesis 2. 
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FIGURE 2 
 

Predicted Effects of Presence of a High-ranking Auditor on Performance of a Review Task 

 
 
Figure 2: Hypothesized ordinal interaction of Task 1 (review or prepare) and a high-ranking 
auditor (absent or present) on novice reviewer performance. H1 and H2 predict that identification 
of seeded errors on a review task is jointly affected by Task 1 experience and the presence of a 
high-ranking auditor. 
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CHAPTER 3 

METHOD 

Participants 

Participants were 76 Masters of Accountancy students, as Master’s students with 

internship experience are commensurate to, and serve as a proxy for, novice auditors 

(Liyanarachchi 2007). Demographic information, both in summary and by experimental 

condition, are provided in Table 1. Prior audit experience ranged from no prior experience to 24 

week of experience, with an average of approximately 7 weeks. Discussions with practicing 

audit managers and seniors revealed that staff auditors of this experience level are expected to be 

generally familiar with the types of testing and procedures presented. Further, postinternship 

debriefings suggested that returning students have very little, if any, experience with investments 

(specifically, marketable securities) testwork, which is consistent with the findings of Daugherty 

et al. (2012), see Figure 3. I intentionally chose marketable securities to control for the potential 

confounding of prior experience and designed the workpapers so that some exposure to audit 

testing (e.g., hands-on casework from an undergraduate accounting course) would be acceptable, 

but not necessary.6 

  

6 Further, all analyses used to test hypotheses were also performed using demographic data (e.g., 
experience, prior task familiarity) as covariates. Such inclusion did not significantly affect the 
results or change the inferences drawn. In addition, there were no significant differences among 
experimental conditions for these variables, see Chapter 5 for further discussion. 
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TABLE 1 
 

Participant Demographics 
       
  Experimental Conditions  

  

Absent, 
Review 

Present, 
Review 

Absent, 
Prepare 

Present, 
Prepare Overall 

Task familiarity:  
general   

1.9 1.7 2.4 1.9 2.0 

       
Task familiarity: 
investments  

0.4 0.4 0.8 0.8 0.6 

       
Auditing experience  
(in weeks)  

6.6 5.9 9.2 8.43 7.5 

       
Percentage of time 
spent auditing public 
companies  

53.0 58.5 64.2 41.0 54.8 

       
This table provides descriptive statistics on demographic information of all participants. 
Task familiarity is a consolidated measure ranges from 0 (none) to 6 (very experienced). 
 

  

19 
 



FIGURE 3 
 

Audit Tasks Performed by Service Centers 
 
Adapted from Daugherty et al. (2012) 

 
Coordination of distribution and receipt of cash, debt, receivables, contracts, derivatives, 

attorney inquiries, and investment confirmations. Such activities include selection, 
preparation, mailing, tracking, and second requests 

Computerized testing (footing, unusual items, recalculation) of subsidiary ledgers (e.g., 
receivables, payables, fixed assets, lease obligations, stock options) 

SAS 70 workflow 
Interface with client systems and set-up of auditors’ workpapers (e.g., load client opening 

general ledger balances into firm software) 
Financial statement tie-outs to include agreeing to prior year, internal consistency, 

mathematical accuracy, agreement to earnings releases 
Investment securities price testing to include completeness, comparison with external 

corroborating evidence, reconciliation, analysis of variances 
Coordination of deliverable schedules and deadlines for multi-location audit engagements 
Detailed testing to include mathematical accuracy, sample selections, preparation of standard 

templates, and recalculations 
Analytical services to include business and industry research in the formulation of 

expectations, populating analytical work papers, difference identification, and comparison to 
tolerable thresholds 

General ledger testing to include reconciliation to support and verification of approvals 
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Experimental Tasks 

I employ a 2 (task-specific experience: prepare or review) by 2 (social environment: high-

ranking auditor absent or present) between-participants experiment. See Figure 4 for an illustration of 

the full experimental design. The experimental materials, administered via Qualtrics, included a 

task-specific knowledge pretest, background information on two hypothetical audit clients, 

relevant workpapers with supporting documents for each task, a knowledge posttest, and a 

postexperiment questionnaire. See Figure 5 for an illustration of the experimental timeline. First, 

participants were randomly assigned one of four conditions, escorted to their assigned 

workspace, asked to assume the role of a new staff auditor at a fictional audit firm. 

 

 

FIGURE 4 
 

Experimental Design 
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FIGURE 5 
 

Experimental Timeline 
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Participants begin the study by completing a task-specific knowledge pretest consisting 

of ten questions, adapted from Messier et al. (2014) and Johnstone et al. (2015), with a total of 

20 points possible. The pretest serves as a measure of prior task-specific knowledge regarding 

investments. The questions and possible answers are presented in random order, see Appendix A. 

These same ten questions are repeated (in random order) in the posttest. 

During Task 1, all participants received the same background information, financial 

statements, audit procedures, and supporting documentation for the same hypothetical audit 

client, Halcyon Boards. The tasks were adapted, with permission, from an instructional resource 

presented in Johnstone et al. (2015). After completing the Task 1, all participants responded to 

the same feedback questions, as timely feedback increases effort (Lambert and Agoglia 2011) 

and improves performance (Earley 2003). I included three feedback questions and the correct 

response. Feedback question one was included to encourage participants to complete the 

experiment within the time provided, and questions two and three were designed to highlight the 

types and classification of investments, respectively. Figure 6, provides the specific feedback 

questions as well as all possible responses. 
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FIGURE 6 
 

Feedback Questions 
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To avoid carryover effects (O'Donnell and Schultz 2005), Task 1 and Task 2 presented 

different hypothetical audit clients (Halcyon Boards and Kinetic Canoes, respectively), each with 

its own background information, financial statements, and workpapers. Additionally, 

experimental materials stated, “Thank you again for your hard work HBI! Please begin the 

review of Kinetic Canoes, Inc. Remember, the two clients you are working on today are separate 

entities and NOT related in any way. So please do your best to keep them separate.” Next, all 

participants completed Task 2, where the dependent variables are measured. Finally, the 

participants completed a posttest and responded to an exit questionnaire that included 

manipulation check questions and demographic information. 

 

Independent Variables 

Task-specific Experience 

To manipulate underlying task experience, I varied Task 1 (substantive testwork over 

investments) at two levels: prepare and review.7 In both conditions, participants received the 

same underlying information and documentation, all with no seeded errors. The only difference 

is that the review condition included all sign-offs, cross-references, recalculations, and notations 

of completed testwork. In the interest of time, footing and cross-footing were completed by the 

experimenter in both conditions, and participants were told to “assume all footing and cross-

footing is correct” and no errors were seeded in the footing or cross-footing, see Appendix B for 

illustrative example of Task 1. 

The experimental materials hold constant the quality and quantity of the prior experience 

and only manipulate the nature of the experience. Therefore, participants in the prepare condition 

7 Consistent with Abdolmohammadi (1999), the substantive testwork task in this experiment was 
appropriate for a novice auditor. 
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were asked to complete audit procedures related to substantive testwork over investments and 

annotate sign-off and cross-referencing as well as conclude. Participants in the review condition 

were asked to review these same procedures completed by “a first-year staff auditor” and provide 

any review notes as well as their own conclusion. After Task 1, the remainder of the experiment 

was the same for all participants.8 In an effort to reduce possible carryover bias, after completing 

Task 1, all participants were reminded that Task 2 was for a different hypothetical client.9 Task 2 

provides the dependent variable measures and is discussed below. 

Social Environment – the Presence of Another 
I manipulated the presence of a high-ranking auditor by using a confederate, such that 

participants either completed the experiment in a workspace with a confederate assuming the 

role of a high-ranking auditor (present) or alone (absent), see Figure 7. For the participants 

assigned to the present condition, the confederate was in the workspace when the participant 

arrived and remained throughout the entire experiment. Further, in the present condition 

participants were introduced to the confederate and told she was “assuming the role of an audit 

manager working on a different task and would not review their work.”10 This was further 

reinforced via an email from an audit senior, which stated, “Also, Lynn Clark, a manager, will be 

working in the conference room as well. However, she oversees other areas and will not be 

reviewing your work.” Further, the confederate was instructed, “not [to] initiate conversation.” In 

the event that a participant initiates conversation, the confederate was instructed to say, “I’m 

8 Several studies have shown that procedural knowledge can be acquired from one task (e.g., 
Anderson et al. 1981; Ahn et al. 1992; Westermann 2016).  
9 Additionally, participants in the reviewing condition were informed that there were two 
different preparers for Task 1 and Task 2 (O'Donnell and Schultz 2005). 
10 To avoid deception, I disclosed the true nature of the confederate before participants began 
Task 1. Further, to eliminate accountability, I reminded participants that the confederate would 
not review their work, see IRB Certification at Appendix C. 
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working on a different area and am not familiar with the work assigned to you.” Participants in 

the absence of another condition conducted the experiment in an equivalent workspace alone. 

 
FIGURE 7 

 
Workspace 
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Dependent Variable 

The dependent variables were captured via Task 2, in which participants were asked to 

review substantive testwork over investments for a hypothetical company, Kinetic Canoes. 

Participants were provided with partially audited financial statements, the investments in 

marketable securities audit program, lead sheet, audit memoranda, marketable securities 

schedule, and supporting documentation; all of these materials were provided electronically and 

in hard copy, and included sign-offs, cross-references, indicated footing, cross-footing, and 

recalculations as well as other relevant tickmarks. Consistent with Owhoso et al. (2002), eight 

errors were seeded into this workpaper review task (see Figure 8 for description of errors), and 

participants were asked to document their review comments electronically, within Qualtrics. The 

main dependent variables of interest relate to the participant’s judgments and decisions while 

completing the workpaper review in Task 2; those are (1) the number of seeded errors identified 

and (2) the type of the seeded errors identified.  

Each seeded error is a coded as a dichotomous variable (1 = error identified and 0 = error 

not identified). Consistent with Lambert and Agoglia (2011), any comments requesting 

additional work, further discussion with the preparer, or guidance from a superior auditor 

counted as an error discovered. An error was only categorized as an error not discovered if the 

participant provided no comments related to the error or noted that the workpapers appeared 

appropriate. Errors identified were aggregated, in total and by error type (i.e., mechanical or 

conceptual), for analysis. 
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FIGURE 8 
 

Listing of Seeded Errors 
 

 
W/P 
Ref. Error Description Type of Error 

1) I-01 Staff auditor did not reference where work was completed for 
procedure 1.07, which states, “Verified sales price by 
examining invoices or broker's statement.” 
 

Mechanical 

2) I-02 The workpaper does not have preparer’s sign off. 
 

Mechanical 

3) I-02 Staff auditor proposed an adjustment to correct accrued 
interest but did not adjust for accrued interest on the 
commercial paper. 
 

Mechanical 

4) I-02 Investment in CVS debenture bonds should be classified as 
Available for Sale; this investment and related interest should 
be reclassified accordingly. 
 

Conceptual 

5) I-02 The commercial paper should not be classified as a Trading 
Security. Proper classification as Available-for-Sale or Held-
to-Maturity would require additional documentation. 
 

Conceptual 

6) 1-02 Proposed audit adjustment number 14 has the debit and credit 
backwards. 

Mechanical 

7) I-04 Investment portfolio contains securities other than S&P 500 
for equity securities and AA for debt securities. 

Mechanical 

8) I-05 
series 

Staff auditor tested the purchase price and failed to test year-
end valuation of the commercial paper, yet signed off on audit 
procedure “Determined current market value through reference 
to a financial reporting service or a similar source.” 
 

Conceptual 
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CHAPTER 4

RESULTS 

Manipulation Check Questions 

Participants were asked to answer two manipulation check questions during the exit 

questionnaire. To examine their attentiveness to the manipulation of experiential learning, 

participants were asked, “What was the first audit task you completed?” To address whether the 

experiment was successful in manipulating social facilitation and to parse out unintended 

feelings of accountability among participants to the person in the room, the participants were 

asked, “Was the person that will be reviewing your work in the room while you completed Task 

1 and Task 2?” Ten of 68 participants (15%) failed the task-related questions, and only one 

participant (1%) failed the second question. The participant who failed the second question also 

failed the first, task-related, question. As I am unable to disentangle the effects of accountability 

from social facilitation, for this one participant, I exclude all of this participant’s responses from 

analysis. However, the remaining nine participants, who incorrectly answered the task questions, 

remain in the final sample as their incorrect answer regarding Task 1 does not change their 

exposure to the task and related learning opportunity. Additionally, excluding these nine 

participants does not change the significance of the results and the inferences drawn from them. 

 

Hypotheses 1 and 2 

 In conjunction, H1 and H2 specify the ordinal interactive effect of the two independent 

variables on novice auditors’ identification of seeded errors that is illustrated in Figure 2. As 
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such, I expect novice auditors who prepare testwork in Task 1 to identify more seeded errors in a 

subsequent workpaper review task than those who review testwork in Task 1. Further, I expect 

novice auditors working in the presence of a high-ranking auditor to identify more seeded errors 

in a subsequent review task than those who work alone, especially for novice auditors who 

prepare testwork in Task 1. Following my predictions specified by H1 and H2, I test the 

hypotheses with a planned contrast using the following weights: –3 for the review/absent 

condition (Cell 1), –2 for the review/present condition (Cell 2), +1 for the prepare/absent 

condition (Cell 3), and + 4 for the prepare/present condition (Cell 4). Consistent with Rosnow et 

al. (2000) I use the harmonic mean sample size. 

 

Total Seeded Errors Identified 

 To test H1 and H2 I measure review performance as the number of seeded errors the 

participant identifies. Table 2 presents the descriptive statistics (Panel A) and results from the 

contrast (Panel C) used to test H1 and H2, along with results of the traditional ANOVA (Panel 

B), for the total number of seeded errors correctly identified. Visually, the cell means (Figure 9 

Panel A) are in a pattern partially consistent with the contrast, with Cell 4 highest, followed by 

Cell 2, Cell 1, and Cell 3 (means = 1.57, 1.06, 0.83, and 0.68, respectively). The planned contrast 

is marginally significant (p = 0.077). Further, the ANOVA interaction term is marginally 

significant (p = 0.086) and the main effect of prepare/review lacks significance (p = 0.227). 

These results do not support an experiential learning main effect (H1) and provide only marginal 

support for the interaction (H2). In other words, participants who worked in the presence of a 

high-ranking auditor and prepared testwork in Task 1, identified more seeded error in a testwork 

review task.  

31 
 



TABLE 2 
 

Total Seeded Errors Identified 
   
Panel A: Mean (Std. Dev.)     

    
High-ranking 

Auditor Absent  
High-ranking 

Auditor Present  
Row Means 

(SD) 
Stage 1 Task Review  Cell 1  Cell 2   
 Mean   0.83  1.06  0.94 
 (SD)   (0.92)  (0.85)  (0.89) 
    n=18  n=16  n=34 
         
Stage 1 Task Prepare  Cell 3  Cell 4   
 Mean   0.68  1.57  1.06 
 (SD)   (0.75)  (1.34)  (1.12) 
    n=19  n=14  n=33 
         
Column Means  0.76  1.30   
 (SD)   (0.83)  (1.20)   
    n=37  n=30   
         
Panel B: Conventional ANOVA results         
Independent Variable  df  F  p-valuea 
Presence   1  5.50  0.011 
Prepare   1  0.06  0.227 
Presence * Prepare  1  1.93  0.086 
         
Panel C: Planned contrast   
Test: Performance will be highest in the prepare/present condition (cell 4), lower in the 
prepare/absent condition (cell 3), lower in the review/present condition (cell 2) and lowest in 
the review/absent conditions (cell 1); as such contrast weights (in cell order) are –3, –2, +1, 
and +4. 
Source of Variation  df  F  p-value 
Contrast   1  3.24  0.077 
Residual b   2  2.13  0.102 
         
aAll p-values relating to directional hypotheses are one-tailed; otherwise p-values are two-
tailed.  
bThe residual sum of squares represents the between-group variance not explained by the 
contrast weights used to test the hypotheses (Buckless and Ravenscroft 1990). An 
insignificant F-statistic for the residual indicates that the specified contrast is a good fit 
(Lambert and Agoglia 2011). 
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Seeded Errors Identified by Type 

Further, I decompose the total error into the categorization by type of error (i.e., 

mechanical and conceptual). Prior research finds that staff auditors typically outperform audit 

seniors, who outperform audit managers at detecting mechanical errors during a workpaper 

review (Harding and Trotman 1999; Ramsay 1994). Further, audit seniors are more likely to 

identify more mechanical than conceptual errors (Owhoso et al. 2002). Therefore, it is important 

to understand the results of this study relative to detecting mechanical errors. 

Consistent with total errors identified, to test H1 and H2, I measure review performance 

as the number of mechanical seeded errors the participant identifies. Table 3 presents the 

descriptive statistics (Panel A) and results from the contrast (panel C) used to test H1 and H2, 

along with results of the traditional ANOVA (Panel B), for the total number of mechanical 

seeded errors correctly identified. Cell means are in a pattern (Figure 9 Panel B) mostly 

consistent with the planned contrast, with the Cell 4 highest, followed by Cell 2, Cell 1, and Cell 

3 (means = 1.14, 0.38, 0.33, and 0.26, respectively). Such that only Cell 3 (absent/prepare) falls 

outside of the expected pattern. The planned contrast is significant (p = 0.021).11 These results 

support both H1 and H2. Further, analysis of the number of conceptual seeded errors identified 

does not provide support for H1 or H2, see Table 4.  

  

11 As noted above, consistent with Rosnow et al. (2000) I use the harmonic mean sample size to 
calculate the contrast coefficient 
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FIGURE 9 
 

Effects of a High-ranking Auditor on Performance of a Review Task 
 
Panel A: Total Seeded Errors Identified 

 
Panel B: Mechanical Seeded Errors Identified 
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Table 3 
 

Mechanical Seeded Errors Identified 
 
Panel A: Mean (Std. Dev.)  

    
High-ranking 

Auditor Absent  
High-ranking 

Auditor Present  
Row Means 

(SD) 
Stage 1 Task Review  Cell 1  Cell 2   
 Mean   0.33  0.38  0.35 
 (SD)   (0.49)  (0.62)  (0.54) 
    n=18  n=16  n=34 
  

       
Stage 1 Task Prepare  Cell 3  Cell 4   
 Mean   0.26  1.14  0.64 
 (SD)   (0.56)  (1.10)  (0.93) 
    n=19  n=14  n=33 
  

       
Column Means  0.30  0.73   
 (SD)   (0.52)  (0.94)   
    n=37  n=30   
         
Panel B: Conventional ANOVA results         
Independent Variable   df  F  p-valuea 
Presence   1  7.09  0.005 
Prepare   1  4.07  0.024 
Presence * Prepare  1  5.87  0.009 
         
Panel C: Planned contrast         
Test: Performance will be highest in the prepare/present condition (cell 4), lower in the 
prepare/absent condition (cell 3), lower in the review/present condition (cell 2) and lowest in 
the review/absent conditions (cell 1); as such contrast weights (in cell order) are –3, –2, +1, 
and +4. 
Source of Variation   df  F  p-value 
Contrast   1  8.88  0.021 
Residualb   2  0.06  0.191 
         
aAll p-values relating to directional hypotheses are one-tailed; otherwise p-values are two-
tailed.  
bThe residual sum of squares represents the between-group variance not explained by the 
contrast weights used to test the hypotheses (Buckless and Ravenscroft 1990). An 
insignificant F-statistic for the residual indicates that the specified contrast is a good fit 
(Lambert and Agoglia 2011). 
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Table 4 
 

Conceptual Seeded Errors Identified 
 
Panel A: Mean (Std. Dev.)  

    
High-ranking 

Auditor Absent  
High-ranking 

Auditor Present  
Row Means 

(SD) 
Stage 1 Task Review  Cell 1  Cell 2   
 Mean   0.50  0.69  0.59 
 (SD)   (0.62)  (0.60)  (0.61) 
    n=18  n=16  n=34 
  

       
Stage 1 Task Prepare  Cell 3  Cell 4   
 Mean   0.42  0.50  0.45 
 (SD)   (0.51)  (0.52)  (0.51) 
    n=19  n=14  n=33 
  

       
Column Means  0.46  0.60   
 (SD)   (0.56)  (0.56)   
    n=37  n=30   
         
Panel B: Conventional ANOVA results         
Independent Variable   df  F  p-valuea 
Presence   1  0.92  0.171 
Prepare   1  0.92  0.171 
Presence * Prepare  1  0.15  0.344 
         
aAll p-values relating to directional hypotheses are one-tailed; otherwise p-values are two-
tailed.  
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CHAPTER 5

ADDITIONAL ANALYSES 

Experience, Task Familiarity, and Distractibility 

Additional analysis considers the possible effects of three participant-specific factors, that 

have been demonstrated to affect performance: (1) prior audit experience (Waller and Felix 

1984), (2) prior task-specific familiarity (Bonner et al. 1997), and (3) distractibility (Bridger et 

al. 2013; Normand et al. 2014).12 Experience was measured in weeks and familiarity was 

measured using a seven-point scale (1 = Not at all experienced and 7 = Very experienced) and 

include general and investments specific questions about preparing and reviewing experience 

prior to this study. Finally, I measured distractibility using the Cognitive Failures Questionnaire 

(CFQ) (Broadbent et al. 1982), as highly distractible individuals tend to have lower performance 

quality (Bridger et al. 2013; Forster and Lavie 2014; Normand et al. 2014). The CFQ is a self-

reported measure of failures in perception, memory, and motor function, is highly cited in the 

psychology literature, and is robust in test-retest applications (Wallace et al. 2002) for examining 

participants’ distractibility. The post-experiment questionnaire includes a series of self-reported 

measures designed to capture and test for any such effects (see Figures 10 and 11). In an analysis 

of variance, there is no significant effect of presence, prepare, or presence x prepare on 

experience, task familiarity, or distractibility (see Tables 5.1 - 5.3). 

12 While it is possible that each of these factors either individually or in combination may covary 
with judgment quality, random assignment of participants to each of the conditions should 
control for any related effects. 
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I test the moderating effect of these variables. The inclusion of these variables, 

individually or together, as covariates in the main analysis does not change the inferences 

associated with hypothesis testing described in Chapter 4 when examining total seeded errors 

(see Tables 6.1 - 6.2), mechanical seeded errors (see Tables 7.1 - 7.2), conceptual seeded errors 

(see Tables 8.1 - 8.2).  

 
 

FIGURE 10 
 

Experience and Task-specific Familiarity Measures 
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FIGURE 11 
 

Distractibility Measure 
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TABLE 5.1 
 

Univariate Results: Experience 
       
Panel A: Mean (Std. Dev.)  

  
High-ranking 

Auditor Absent  
High-ranking 

Auditor Present  
Row Means 

(SD) 
Stage 1 Task Review       

Mean  6.56  5.94  6.26 
(SD)  (5.13)  (6.82)  (5.90) 

  n=18  n=16  n=34 
       
Stage 1 Task Prepare       

Mean  9.16  8.43  8.85 
(SD)  (4.97)  (6.07)  (5.39) 

  n=19  n=14  n=33 
       
Column Means  7.89  7.10   

(SD)  (5.15)  (6.49)   
  n=37  n=30   
       
Overall Means  7.54     

(SD)  (5.76)     
  n=67     
       
Panel B: ANOVA Results     
  F  p-value   
Presence  0.23  0.634   
Prepare  3.27  0.076   
Presence * Prepare  0.002  0.969   
       
This table provides descriptive statistics and ANOVA results of total weeks of audit 
experience. All p-values are two-tailed. 
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TABLE 5.2 
 

Univariate Results: Task Familiarity 
       
Panel A: Mean (Std. Dev.)  

  
High-ranking 

Auditor Absent  
High-ranking 

Auditor Present  
Row Means 

(SD) 
Stage 1 Task Review       

Mean  8.78  8.25  8.53 
(SD)  (4.53)  (4.19)  (4.32) 

  n=18  n=16  n=34 
       
Stage 1 Task Prepare       

Mean  10.37  9.29  9.91 
(SD)  (4.40)  (4.01)  (4.21) 

  n=19  n=14  n=33 
       
Column Means  9.59  8.73   

(SD)  (4.47)  (4.07)   
  n=37  n=30   
       
Overall Means  9.21     

(SD)  (4.29)     
  n=67     
       
Panel B: ANOVA Results     
  F  p-value   
Presence  0.58  0.450   
Prepare  1.54  0.220   
Presence * Prepare  0.07  0.794   
       
This table provides descriptive statistics and ANOVA results of participants’ self-
assessed level of experience related to workpapers. Task familiarity is a consolidated 
measure ranging scale from 1 (none) to 28 (very experienced). All p-values are two-
tailed. 
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TABLE 5.3 
 

Univariate Results: Distractibility 
       
Panel A: Mean (Std. Dev.)  

  
High-ranking 

Auditor Absent  
High-ranking 

Auditor Present  
Row Means 

(SD) 
Stage 1 Task Review       

Mean  30.33  30.25  30.29 
(SD)  (4.88)  (5.85)  (5.27) 

  n=18  n=16  n=34 
       
Stage 1 Task Prepare       

Mean  29.26  27.43  28.48 
(SD)  (6.18)  (9.44)  (7.65) 

  n=19  n=14  n=33 
       
Column Means  29.78  28.93   

(SD)  (5.53)  (7.73)   
  n=37  n=30   
       
Overall Means  29.40     

(SD)  (6.57)     
  n=67     
       
Panel B: ANOVA Results     
  F  p-value   
Presence  0.35  0.558   
Prepare  1.43  0.237   
Presence * Prepare  0.29  0.593   
       
This table provides descriptive statistics and ANOVA results of participants’ self-
assessed level of distractibility. All p-values are two-tailed. 
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TABLE 6.1 
 

Total Seeded Errors ANOVA Results including all Covariates:  
Experience, Task Familiarity, and Distractibility 

 
  F  p-value   
Audit Experience     0.23  0.630   
Task Familiarity  >0.01  0.963   
Distractibility    0.23  0.597   
Presence    5.54    0.011*   
Prepare    0.43    0.257*   
Presence*Prepare    1.94    0.085*   
       
This table provides ANOVA results of the total number of seeded errors identified by 
participants. P-values marked with an * are one-tailed, consistent with directional hypothesis. 
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TABLE 6.2 
 

Total Seeded Errors ANOVA Results including individual Covariates:  
Experience, Task Familiarity, and Distractibility 

 
Panel A: Audit Experience included as a covariate 
  F  p-value   
Audit Experience  0.30  0.586   
Presence  5.57    0.010*   
Prepare  0.37    0.272*   
Presence * Prepare  1.90    0.087*   
 
Panel B: Task Familiarity included as a covariate 
  F  p-value   
Task Familiarity   0.20  0.654   
Presence  5.58    0.010*   
Prepare  0.45    0.252*   
Presence * Prepare  1.93    0.085*   
 
Panel C: Distractibility included as a covariate 
  F  p-value   
Distractibility  0.18  0.103   
Presence  5.55    0.011*   
Prepare  0.65    0.212*   
Presence * Prepare  1.96    0.084*   
 
This table provides ANOVA results of the total number of seeded errors identified by 
participants. P-values marked with an * are one-tailed, consistent with directional hypothesis. 
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TABLE 7.1 
 

Mechanical Seeded Errors ANOVA Results including all Covariates:  
Experience, Task Familiarity, and Distractibility 

 
  F  p-value   
Audit Experience     0.40  0.531   
Task Familiarity  >0.01  1.000   
Distractibility    0.03  0.859   
Presence    7.12    0.005*   
Prepare    3.05    0.043*   
Presence*Prepare    5.71    0.010*   
       
This table provides ANOVA results of the number of mechanical seeded errors identified by 
participants. P-values marked with an * are one-tailed, consistent with directional hypothesis. 
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TABLE 7.2 
 

Mechanical Seeded Errors ANOVA Results including individual Covariates:  
Experience, Task Familiarity, and Distractibility 

 
Panel A: Audit Experience included as a covariate 
  F  p-value   
Audit Experience  0.79  0.379   
Presence  7.39    0.005*   
Prepare  3.12    0.041*   
Presence * Prepare  5.87    0.009*   
 
Panel B: Task Familiarity included as a covariate 
  F  p-value   
Task Familiarity   0.41  0.526   
Presence  7.29    0.005*   
Prepare  3.55    0.032*   
Presence * Prepare  5.91    0.009*   
 
Panel C: Distractibility included as a covariate 
  F  p-value   
Distractibility  >0.01  0.993   
Presence    6.94    0.006*   
Prepare    3.92    0.026*   
Presence * Prepare    5.75    0.010*   
 
This table provides ANOVA results of the number of mechanical seeded errors identified by 
participants. P-values marked with an * are one-tailed, consistent with directional hypothesis. 
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TABLE 8.1 
 

Conceptual Seeded Errors ANOVA Results including all Covariates:  
Experience, Task Familiarity, and Distractibility 

 
  F  p-value   
Audit Experience   >0.01  0.935   
Task Familiarity  >0.01  0.959   
Distractibility    0.10  0.751   
Presence    0.91    0.172*   
Prepare    0.71    0.401*   
Presence*Prepare    0.13    0.362*   
       
This table provides ANOVA results of the number of seeded errors identified by participants. 
P-values marked with an * are one-tailed, consistent with directional hypothesis. 
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TABLE 8.2 
 

Conceptual Seeded Errors ANOVA Results including individual Covariates:  
Experience, Task Familiarity, and Distractibility 

 
Panel A: Audit Experience included as a covariate 
  F  p-value   
Audit Experience  0.02  0.890   
Presence  0.89    0.175*   
Prepare  0.81    0.187*   
Presence * Prepare  0.15    0.350*   
 
Panel B: Task Familiarity included as a covariate 
  F  p-value   
Task Familiarity   >0.01  0.988   
Presence  0.90    0.173*   
Prepare  0.89    0.175*   
Presence * Prepare  0.15    0.350*   
 
Panel C: Distractibility included as a covariate 
  F  p-value   
Distractibility  0.14  0.710   
Presence  0.96    0.166*   
Prepare  0.79    0.195*   
Presence * Prepare  0.13    0.359*   
 
This table provides ANOVA results of the number of conceptual seeded errors identified by 
participants. P-values marked with an * are one-tailed, consistent with directional hypothesis. 
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Time on Task 1 

 The time spent on an experiential learning task is commonly associated with increased 

subsequent performance by accounting (Salterio 1994) and psychology research (Shell et al. 

2010). To rule out increased time on Task 1 as a potential confound with the experiential 

learning manipulation (i.e., reviewing or preparing in Task 1), I examine the mean time on Task 

1, as recorded by Qualtrics, across experimental conditions. The overall mean time on Task 1 is 

22.8 minutes. In an analysis of variance, there is no significant effect of condition on the time 

spent on Task 1, see Table 9. Accordingly, it appears that the experiential learning manipulation 

is not confounded with time on Task 1. 
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TABLE 9 
 

Univariate Results: Time on Task 1 
       
Panel A: Mean (Std. Dev.)  

  
High-ranking 

Auditor Absent  
High-ranking 

Auditor Present  
Row Means 

(SD) 
Stage 1 Task Review       

Mean  20.55  23.49  21.93 
(SD)  (9.28)  (8.14)  (8.76) 

  n=18  n=16  n=34 
       
Stage 1 Task Prepare       

Mean  22.77  25.09  23.76 
(SD)  (8.94)  (7.43)  (8.29) 

  n=19  n=14  n=33 
       
Column Means  21.69  24.23   

(SD)  (9.05)  (7.73)   
  n=37  n=30   
       
Overall Means  22.73     

(SD)  (8.52)     
  n=67     
       
Panel B: ANOVA Results     
  F  p-value   
Presence  1.55  0.217   
Prepare  0.82  0.368   
Presence * Prepare  0.02  0.884   
       
This table provides descriptive statistics and ANOVA results of participants’ time (in 
minutes) spent on Task 1. All p-values are two-tailed. 
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Time on Task 2 

I examine participant time on Task 2 as a proxy for effort. To rule out increased time on 

Task 2 as a potential explanation for the results noted in Chapter 4, I examine the mean time on 

Task 2, as recorded by Qualtrics, across experimental conditions. The overall mean time on Task 

2 is 16.2 minutes, see Table 10.1. In an analysis of variance, there is no significant effect of task-

specific experience on the time spent during Task 2 (p-value = 0.74). However, there is a 

significant effect of the presence of a high-ranking auditor on the time spent during Task 2 (p-

value = 0.02). Accordingly, I examine time on Task 2 as a potential covariate and find that 

including participants’ time on Task 2 as a covariate, does not change inferences made on 

Chapter 4, see Table 10.2. 
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TABLE 10.1 
 

Univariate Results: Time on Task 2 
       
Panel A: Mean (Std. Dev.)  

  
High-ranking 

Auditor Absent  
High-ranking 

Auditor Present  
Row Means 

(SD) 
Stage 1 Task Review       

Mean  14.98  17.98  16.39 
(SD)  (5.79)  (5.05)  (5.58) 

  n=18  n=16  n=34 
       
Stage 1 Task Prepare       

Mean  15.37  18.44  16.67 
(SD)  (4.83)  (5.31)  (5.19) 

  n=19  n=14  n=33 
       
Column Means  15.18  18.19   

(SD)  (5.24)  (5.09)   
  n=37  n=30   
       
Overall Means  16.52     

(SD)  (5.35)     
  n=67     
       
Panel B: ANOVA Results     
  F  p-value   
Presence    5.52  0.022   
Prepare    0.12  0.744   
Presence * Prepare  >0.01  0.979   
       
This table provides descriptive statistics and ANOVA results of participants’ time (in 
minutes) spent on Task 1. All p-values are two-tailed. 
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TABLE 10.2 
 

ANOVA Results including Time on Task 2 as a Covariates 
 
Panel A: Total Seeded Error Identified 
  F  p-value   
Time on Task 2  2.99  0.089   
Presence  3.22    0.029*   
Prepare  0.48    0.245*   
Presence * Prepare  1.96    0.084*   
 
Panel B: Mechanical Seeded Error Identified 
  F  p-value   
Time on Task 2  7.75  0.007   
Presence  3.60    0.032*   
Prepare  4.02    0.025*   
Presence * Prepare  6.45    0.007*   
 
Panel C: Conceptual Seeded Errors Identified 
  F  p-value   
Time on Task 2  >0.01  0.997   
Presence    0.83    0.182*   
Prepare    0.90    0.173*   
Presence * Prepare    0.15    0.350*   
 
This table provides ANOVA results, including Time on Task 2 as a covariate, of the number 
of seeded errors identified by participants. P-values marked with an * are one-tailed, 
consistent with directional hypothesis. 
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Pretest/Posttest 

The apprenticeship model allows auditors to develop technical knowledge and skills 

through on-the-job learning (Westermann et al. 2015). In this study, I examine participants’ task-

specific knowledge ex-ante and ex-post, analyzing the results between and within subjects. To 

rule out prior task-specific knowledge as a potential confound with experiential learning 

manipulation, I examine the results of the task-specific knowledge pretest. The overall mean 

score is 15.42 correct (out of 20 possible points), and the results of an analysis of variance, 

indicate no significant differences in pretest scores across conditions, see Table 11.1. Further, 

including participants’ pretest score as a covariate, does not change inferences made on Chapter 

4, see Table 11.2. 
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TABLE 11.1 
 

Univariate Results: Pretest 
       
Panel A: Mean (Std. Dev.)  

  
High-ranking 

Auditor Absent  
High-ranking 

Auditor Present  
Row Means 

(SD) 
Stage 1 Task Review       

Mean  14.72  14.88  14.79 
(SD)  (3.46)  (3.05)  (3.22) 

  n=18  n=16  n=34 
       
Stage 1 Task Prepare       

Mean  15.89  16.29  16.06 
(SD)  (2.47)  (2.16)  (2.32) 

  n=19  n=14  n=33 
       
Column Means  15.32  15.53   

(SD)  (3.01)  (2.73)   
  n=37  n=30   
       
Overall Means  15.42     

(SD)  (2.87)     
  n=67     
       
Panel B: ANOVA Results     
  F  p-value   
Presence  0.15  0.700   
Prepare  3.38  0.071   
Presence * Prepare  0.03  0.866   
       
This table provides descriptive statistics and ANOVA results of participants’ pretest 
score. All p-values are two-tailed. 
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TABLE 11.2 
 

ANOVA Results including Pretest score as a Covariates 
 
Panel A: Total Seeded Error Identified 
  F  p-value   
Pretest  3.71  0.059   
Presence  5.28    0.013*   
Prepare  0.10    0.376*   
Presence * Prepare  1.88    0.088*   
 
Panel B: Mechanical Seeded Error Identified 
  F  p-value   
Pretest  1.06  0.308   
Presence  6.82    0.006*   
Prepare  3.01    0.044*   
Presence * Prepare  5.76    0.010*   
 
Panel C: Conceptual Seeded Errors Identified 
  F  p-value   
Pretest   3.58  0.063   
Presence  0.78    0.190*   
Prepare  1.91    0.086*   
Presence * Prepare  0.19    0.331*   
 
This table provides ANOVA results, including pretest score as a covariate, of the number of 
conceptual seeded errors identified by participants. P-values marked with an * are one-tailed, 
consistent with directional hypothesis. 

 

Task-related experience develops task-related knowledge (i.e., Bonner and Walker 1994; 

Herz and Schultz 1999). Specifically, several studies have demonstrated that procedural 

knowledge can be acquired from one task (e.g., Ahn et al. 1992; Westermann 2016). In a within-

subjects analysis of variance, there is no significant effect of condition on the declarative 

knowledge portion of the pre/posttest score (p = 0.131), see Table 12, Panel B. However, a 

within-subjects analysis of variance, provides support of an interacting effect of condition on the 

procedural knowledge portion of the pre/posttest score (p = 0.034), see Table 12.  
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TABLE 12 
 

Repeated Measures ANOVA Results for Pretest/Posttest scores 
 
Panel A: Total Score 
  F  p-value   
Pretest/Posttest    0.57  0.455   
Presence    0.88    0.176 *   
Prepare    0.07    0.400*   
Presence * Prepare  >0.01    0.472*   
 
Panel B: Declarative Score 
  F  p-value   
Pretest/Posttest  0.05  0.833   
Presence  0.85    0.181*   
Prepare  0.11    0.268*   
Presence * Prepare  1.28    0.131*   
 
Panel C: Procedural Score 
  F  p-value   
Pretest/Posttest     1.07  0.306   
Presence    0.08    0.390*   
Prepare  >0.01    0.477*   
Presence * Prepare    3.47    0.034*   
 
This table provides within subjects ANOVA results for pretest/posttest score. All P-values 
use the Greenhouse-Geisser test. P-values marked with an * are one-tailed, consistent with 
directional hypothesis 
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CHAPTER 6 

CONCLUSION 

This study examines two potential effects of off-site audit work on the judgment quality 

and development of staff auditors. First, I consider the effects of experiential learning that 

reviewing auditors may miss as basic tasks are moved to service centers. Second, I examine the 

effects of the presence vs. the absence of high-ranking auditors on the judgment quality of staff 

auditors. By examining the potential unintended consequences resulting from the increase in off-

site audit work, this study contributes to the profession and auditing literature in several ways. 

First, this study contributes to the base-level understanding of how the use of service centers for 

basic audit tasks affects staff auditors. Further, I anticipate that audit firms may examine how the 

labor-cost reductions realized from service centers might be offset by the increased cost of 

training and development of on-site staff auditors. Additionally, by examining how changes in 

the experiential learning opportunities affect a reviewing auditor’s judgment quality, the results 

of this study extend prior audit literature (e.g., Libby 1995; Bonner 2008). Finally, this study 

provides insight into the social effects of the presence of a high-ranking auditor on the judgment 

quality of staff auditors.  

This study is subject to several limitations, several of which provide an opportunity for 

future research. Foremost, given the scope of this study, I am unable to test if missing 

experiential learning early in an auditor’s career persists into the long-term. Future research 

could examine whether knowledge acquisition and technical skills develop over a long period to 

compensate for the experiential learning losses due to off-site audit work. Additionally, I 
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examine the effects of off-site audit work on the review of substantive testwork in only one audit 

area (i.e., investments). Perhaps future research could examine whether the findings of this study 

can be generalized to the review of substantive testwork in other audit areas as well as controls 

testing. Further, future research could explore how experience in preparing workpapers in an 

audit area transfers to a review task in a different audit area. Finally, I hold constant the physical 

presence and the lack of previous interactions between the participant and the confederate. When 

examining auditor judgment quality, future research could consider positive and negative prior 

interactions and, consistent with Aiello and Douthitt (2001), the “electronic” presence of another 

auditor. 

 

Limitations and Opportunities for Further Research 

This study is subject to several limitations, several of which provide an opportunity for 

future research. Foremost, given the scope of this study, I am unable to test if missing 

experiential learning early in an auditor’s career persists into the long-term. Future research 

could examine whether knowledge acquisition and technical skills develop over a long period to 

compensate for the experiential learning losses due to off-site audit work. Additionally, I 

examine the effects of off-site audit work on the review of substantive testwork in only one audit 

area (i.e., investments). Perhaps future research could examine whether the findings of this study 

can be generalized to the review of substantive testwork in other audit areas as well as controls 

testing. Further, future research could explore how experience in preparing workpapers in an 

audit area transfers to a review task in a different audit area. Finally, I hold constant the physical 

presence and the lack of previous interactions between the participant and the confederate. When 

examining auditor judgment quality, future research could consider positive and negative prior 
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interactions and, consistent with Aiello and Douthitt (2001), the “electronic” presence of another 

auditor. 
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APPENDIX B 

 
RESEARCH INSTRUMENT – TASK 1 

 
This appendix presents the independent variable portion of the research instrument (beginning on 

the next page) provided to participants. 
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