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The Effects of Documentation Levels on Auditors' Memory, Performance and Efficiency
ABSTRACT: This study examines whether using a reduced form of documentation affects memory, performance and efficiency compared to traditional documentation.  Using educational psychologists' research on notetaking, we develop and test a model of the effects of different forms of documentation on cognitive processes that auditors use during audit testing. The results of path analysis show that neither form of documentation directly affects the two performance measures; rather, each form of documentation affects performance indirectly through different cognitive processes. Auditors who prepare detailed workpapers spend more total time on the task, and total time is associated with identifying more exceptions and better integration of evidence. Auditors who prepare summary memos examine the evidence items a greater number of times, which is associated with increased memory and indirectly enables them to perform at the same level as the detailed workpaper preparers. The net result is that preparing a summary memo requires significantly less time to perform, leads to greater auditor memory and does not decrease audit effectiveness. Thus, memo documentation should be considered by auditors as a more efficient means of documentation. Finally, additional analysis reveals that if auditors prepare detailed workpapers, they can significantly improve their performance by performing a final overall review of the evidence in the workpaper.
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Data Availability: Data are available from the author upon request.
I. INTRODUCTION

The Public Companies Accounting Oversight Board (PCAOB) recently adopted Auditing Standard No. 3 Audit Documentation (AS No. 3) to improve audit quality and enhance public confidence. The standard requires that "documentation of auditing procedures that involve inspection of documents or confirmations, such as tests of details and tests of operating effectiveness of controls, should include identification of the items tested. Identification of the items tested may be satisfied by indicating the source from which the items were selected and the specific selection criteria” (PCAOB 2004b). The standard permits a minimum level of documentation that is sufficient to enable an experienced auditor to understand the nature, timing, extent, and results of the procedures performed, evidence obtained and conclusions reached, as well as who performed the work, the date it was performed, who reviewed the work, and the date of the review (PCAOB 2004b). 
In recent years, auditing firms have typically used a reduced level of documentation for certain audit tests in order to increase efficiency and reduce litigation risks (Rich et al. 1997).  Such documentation may consist of only a summary memo detailing procedures and findings.  Such a memo would satisfy the minimum requirement imposed by AS No. 3.  However, in releasing AS No. 3, the PCAOB discusses how documentation affects the quality of work performed. The PCAOB  recognizes that documentation affects the actual performance of audit procedures.
 The release accompanying the standard notes "the need to document the procedures performed, the evidence obtained, and the conclusions reached demands a disciplined approach to planning and performing the engagement" (PCAOB 2004b). One might surmise from this discussion that reduced documentation in the form of a summary memo may impair auditor's performance compared to using more detailed workpaper documentation. 
 In this study, we examine documentation of internal control testing. Our discussions with numerous practitioners revealed that testing internal controls is an area in which firms typically use a reduced level of documentation. Given the increased importance of testing internal controls required in Auditing Standard No. 2 (PCAOB 2004a), it is important to know if decreased documentation of internal control tests affects auditors' memory, performance and efficiency.  Specifically, auditors must be aware of whether reduced documentation might result in failure to fulfill the requirements of Auditing Standard No. 2.
Prior studies in auditing have examined how different types of documentation affect assessment of the internal control system. For example, studies have compared the use of flowcharts, narratives, and questionnaires while developing an understanding of the internal control system. The use of a questionnaire results in a greater amount of data collected during the assessment process than flowcharts or narratives (Purvis 1989). However, there are no performance differences in evaluation of internal controls when information is presented in a narrative only format compared to presentation of both a narrative and flowchart (Bierstaker and Brody 2001). We extend this work by examining the effects of documentation on effectiveness and efficiency of testing internal controls, and we attempt to gain an understanding of how different levels of documentation affect the manner in which auditors examine the evidence and the cognitive processing used during the task.  By using a model of cognitive processing, we are able to examine direct and indirect effects of documentation on such processing.

Research on the effects of student notetaking on the acquisition and retention of knowledge
 suggests that the form of documentation may affect the depth of processing of audit information, which in turn may affect auditors' memory and performance.  However, it is unclear whether deeper processing results from creating detailed workpapers or from drafting a summary memo.  Detailed workpapers would be expected to take more time, but creating a summary memo might involve going back over the evidence numerous times.  Either might result in deeper processing.


We develop and test a model of effects of documentation on both memory and performance. Auditors must rely on long-term memory of audit evidence during the course of an engagement. Therefore, the accuracy of long-term memory is, in many instances, a critical precursor to the accuracy of audit judgments and decisions (Sprinkle and Tubbs 1998; Libby and Luft 1993; Moeckel and Plumlee 1989). Accurate performance of other audit tasks, however, may not entirely depend upon the accuracy of memory but may still be affected by the level of workpaper documentation. 
We measure performance in terms of both error detection and information integration. The ability to detect errors implanted in the case is the most straightforward measure of performance.  However, the ability to integrate audit evidence is also extremely important due to the large amount of information that must be considered in forming audit opinions. Prior research shows many factors affect an auditor's ability to integrate, including closer proximity and similarity of information, and the experience of the auditor (Moeckel 1991). The current study adds to this literature by examining the effects of documentation levels on the ability to integrate. 
Staff and senior level auditors participated in a computerized case study involving testing internal controls for write-offs of accounts receivable. The results of path analysis show that documentation level does not directly affect memory or performance. Instead, detailed documentation increases the total amount of time spent on the task, which in turn increases performance. Summary documentation results in examining evidence items a greater number of times, which increases memory for the evidence, and indirectly increases performance.  Thus, audit efficiency is improved and effectiveness is not impaired by using summary memo documentation, and meeting the minimum requirements of PCAOB No. 3 appears to be sufficient. 


The next section of this paper provides a theoretical foundation and develops testable hypotheses. Following this is the method section which describes the participants, experimental task and results. The paper concludes with a discussion of the results, including implications for practice, and limitations of the research.

II. PRIOR RESEARCH, THEORY, AND MODEL DEVELOPMENT
Notetaking Research and Theory


Preparing audit documentation is arguably similar to taking notes from reading in that the auditor examines evidence and summarizes relevant information in the workpapers.  Educational psychologists have devoted substantial research to understanding the effects of student notetaking on the acquisition and retention of knowledge (see Caverly et al. 2000 for a review). These studies describe such notetaking as a complex elaboration strategy—one that encourages recognition and subsequent elaboration of material both during and after reading. In general, students rewrite what they have learned from reading (Weinstein and Mayer 1985).

The text comprehension theory (Kintsch and van Dijk 1978, van Dijk and Kintsch 1983) is often used to explain the benefits of notetaking while reading. This theory is a constructivist theory of learning that emphasizes knowledge construction rather than just mere acquisition (Kintsch and Kintsch 1996). The theory states that readers construct mental representations during reading at three levels of analysis. At the lowest level, the surface structure is encoded, which is the actual words and phrases in the text and the linguistic relations between them. At the next level, the textbase is formed from the semantic content and its rhetorical structure. At the deepest level, a situational model is developed from elaboration of text content and inferences from the reader's own prior knowledge, with which the situational model becomes integrated
. Passive reading may result in deep enough processing to recall and summarize information (first and second levels of analysis), but much deeper processing is required to develop the richly-elaborated situational model (Kintsch and Kintsch 1996). 

Notetaking varies in format, ranging from verbatim expressions to structural notations and critical evaluations (Eanet and Manzo 1976), as well as in quantity and quality. Therefore, notetaking may be a generative process or nongenerative (Lonka et al. 1994). Generative processes help to identify the relations between the parts of the reading materials and/or the relations between the reading materials and the reader's prior knowledge (Kiewra et al. 1991), thereby resulting in deeper processing of the information. Generative processing is aided by summarizing and by creating tables, graphs, analogies and conclusions, whereas nongenerative activities include rehearsal, underlining, copying and rereading already-generated material (Lonka et al. 1994). Prior notetaking research supports these concepts and shows that summarized notes result in more coherent subsequent essay writing than verbatim notes, and that text comprehension is positively related to the quantity of notes taken (Slotte and Lonka 1999). Summarizing also leads to deeper-level mental representations than verbatim notes, underlining or mere copying (Lonka et al. 1994; Lahtinen et al. 1997). Summary or paraphrased notes also result in better memory than verbatim or no notes (Bretzing and Kulhavy 1979).


Memory and learning are often correlated such that memory is a prerequisite for learning, but in other cases they are not correlated (Kintsch 1994). Sometimes one can have good memory of facts, but little comprehension and vice versa. Learning strategies (including notetaking) that create a solid textbase generally result in good recall of meaningful details (van Dijk and Kintsch 1983). However, strategies aimed at deeper processing to achieve an elaborate situational model often result in reduced retention of facts because the text details are changed as they are integrated with prior knowledge (Mayer 1984).

We have combined the ideas contained in the text comprehension theory and the results from prior research to develop a general theoretical model of the effects of notetaking while reading, which is shown in Figure 1. The first link in the model shows that different forms of notetaking affect the level of cognitive processing during encoding (Bretzing and Kulhavy 1979; Slotte and Lonka 1999). The three levels previously described in the text comprehension theory (Kintsch and van Dijk 1978, van Dijk and Kintsch 1983) are the surface structure, textbase, and situational model. The next link in the model shows that the level of cognitive processing affects task performance, including memory and learning (comprehension and integration). The text comprehension theory and related studies link certain learning strategies (including notetaking) to deeper levels of cognitive processing, yet they do not identify what specifically causes the deeper processing. One suggestion is that notetaking facilitates the processing of unfamiliar information (Peper & Mayer 1986). Other theorists suggest that factors affecting depth of processing include the amount of attention devoted to the stimulus, its compatibility with existing schema and the amount of time available for processing (Craik and Lockhart 1972). Therefore, these factors are included to explain potential causes of deeper processing and to bridge the link between notetaking and task performance.
(Insert Figure 1 here)

Audit Documentation and Internal Control Testing
In the current study, we examine the documentation procedures used during testing of internal controls. We have used the general model of the effects of notetaking while reading discussed previously (Figure 1) to develop a more specific model of the effects of audit documentation on internal control testing, which is shown in Figure 2 and described below. 


Two forms of audit documentation are examined in the current study. One form represents the traditional detailed workpaper, in which the auditor documents all of the specific details related to each piece of evidence examined, and adds appropriate tickmarks that explain the procedures performed and any exceptions noted. The other form represents a reduced form of documentation adopted in recent years. Auditors prepare summary memos that describe the procedures performed and provide details for only the exceptions noted (i.e. sample items examined that are not considered exceptions are not documented). Such documentation would meet the minimum requirements of Auditing Standard No. 3, and based on our conversations with practitioners, is often used for internal control testing. Both forms of documentation examined in this study have certain characteristics of comprehension and learning strategies identified in previous psychology studies
.

In Figure 2, documentation is linked to (1) the total number of evidence items examined and (2) the total amount of time spent examining the evidence items. These variables are used as proxies for (1) the amount of attention devoted to the stimulus, and (2) time available for processing, respectively; these are two factors that lead to deeper cognitive processing (Craik and Lockhart 1972). Auditors who prepare a detailed workpaper are expected to spend more total time on the task due to the extra time needed to document in the workpaper all of the specific details from each sample item of evidence, which is not required in the memo form of documentation. Also, in order to detect unusual patterns, auditors normally perform a final review of the evidence they have gathered. Since auditors who prepare a memo do not have a summary of the sample available to perform this review (such as would be provided with a detailed workpaper), they must re-examine the sample items in order to perform this procedure. Therefore, these auditors are expected to examine the evidence items a greater number of times. Logically, this additional examination of the evidence will also increase the total time spent on the task. These predictions explain the first link in the model and are formally stated as follows:
H1:  Auditors who prepare detailed workpapers spend more total time on the audit task than those who prepare summary memos.

H2:  Auditors who prepare summary memos examine the evidence items a greater number of times than those who prepare detailed workpapers.

H3:  Examining a greater number of evidence items increases the total time spent on the task. 


The variables on the right-hand side of the model in Figure 2 represent task performance and are consistent with the performance measures shown in the notetaking model in Figure 1. We examine the effects of deeper processing on memory, comprehension and integration. In internal control testing, comprehension can be represented by recognition of errors or exceptions when tracing client documents, and integration can be represented by identification of a potentially fraudulent trend in the audit evidence. We expect both depth of processing measures to lead to better memory and integration as the model in Figure 2 predicts. Identification of exceptions (errors) should also be affected, in part, by deeper processing of information. Auditors who spend more time on the task are more likely to notice exceptions than those who quickly move through the sample items. These predictions explain the last link in the model and are formally stated as follows:
H4a:  The number of times the evidence items are examined is positively related to memory.

H4b:  The number of times the evidence items are examined is positively related to identification of a trend in the audit evidence.

H5a:  The total time spent on the audit task is positively related to memory.

H5b:  The total time spent on the audit task is positively related to identification of a trend in the audit evidence.
H5c:  The total time spent on the audit task is positively related to the number of exceptions identified.

(Insert Figure 2 here)

Workpapers as External Storage



In addition to the encoding benefits of notetaking discussed and modeled previously, notes also serve as an external storage device and research shows that additional improvements in memory (beyond those due to deeper processing while taking the notes) result from study of notes prior to delayed recall tests (Caverly et al. 2000). Similarly, audit workpapers serve as an external storage device for audit evidence. A final review of the completed detailed workpaper should provide an additional level of processing beneficial for integration. For integration to occur, all information must be simultaneously activated in working memory, and retrieval of data into working memory from the external storage device (workpaper) is likely easier than retrieving from long-term memory. Thus, we expect that the amount of time spent reviewing detailed workpapers upon completion is positively related to identification of the trend. Since a final review is only possible when detailed workpapers are prepared, we have not included this variable in the model shown in Figure 2; rather, we will examine this relationship separately.
III. RESEARCH METHOD

Participants


A total of 286 staff and senior level auditors from three of the (then) Big 5 accounting firms participated in the experiment. Responses from 35 of the participants were not usable due to failure to complete the task or loss of data because of premature exit from the computer program (responses were saved to an output file upon final exit), leaving 251 complete responses. Of these complete responses, 16 participants were deemed to have failed/disregarded the manipulation and 27 were deemed to lack an understanding of the task (see Manipulation Check section following). Three participants fell into both of these categories, resulting in an additional 40 discards, and a final sample size of 211.  


Materials and Procedures


The experiment was administered during the firms’ training sessions. After a brief introduction by the researchers, computer diskettes containing the different versions of the experiment were randomly distributed to the participants. The auditors completed the experiment on their own computers, in the presence of the researchers and firm instructors, and returned the diskettes to the researchers upon completion. No time limits were imposed. Actual total time ranged from 30 - 60 minutes.


The case study, included in the appendix, was developed specifically for this study
. The study began with background information related to a hypothetical client and an introduction to the experimental task
. An audit program (modified version from Ricchuite 1998) was provided next, followed by the test of controls task screen that included either a detailed workpaper (spreadsheet) or summary memo to be completed, as well as the sample items and other documents needed to perform the test of controls. These items were accessible one-at-a-time via the drop-down menus on the computer screen. At any time while completing the test of controls the participants could refer back to the audit program by clicking on the button labeled Audit Instructions.  


Upon completion of the test of controls, participants were provided with a text box and prompted to identify anything unusual they had noticed while performing the test of controls that should be investigated further. They were then given a distracter task, memory test, and exit questionnaire to conclude the experiment. The computer program required participants to complete each response box on a current screen in order to proceed to the next screen so there were no missing responses. 

Measurement of Variables


Two levels of documentation were manipulated by providing subjects with either (1) a detailed working paper (spreadsheet) in which the format was already established such that participants had to fill in all required fields and add necessary tick marks for all of the sample items, or (2) a summary memo (text box) stating "Please describe below the procedures you performed, and explain in full detail any exceptions noted." Two proxies for depth of processing were obtained. The computer program recorded the amount of time participants spent examining each piece of audit evidence; these amounts were summed to provide a total amount of time spent on the test of controls (TIME). A count was also made of the number of times participants selected the evidence items to provide a total number of evidence items examined (# ITEMS). This measure includes the initial examination of each piece of evidence as well as repeat examinations. After a distracter task, participants' correct responses to an 8-item recognition memory test were summed for a measure of memory accuracy (MEM).


Two performance measures were obtained. Embedded in the evidence were two exceptions - a posting error and a missing authorization. Additionally, a trend was also embedded in the sample, which could potentially indicate employee fraud via circumvention of controls. The trend relates to the fact that the internal control policy required write-offs greater than $500 be approved (this was stated in the audit program); yet five sample items were just under this approval threshold. Numerous items just below an authorization level are a commonly-recognized red flag in fraud investigation.

Participants' workpapers, memos and the text box requesting unusual items needing further investigation were all reviewed and coded by the researcher and a separate rater blind to the experimental hypotheses. Coding identified the number of exceptions (# EXC) correctly identified (0 - 2 range) and whether the trend (TREND) was identified (yes or no). Only one discrepancy between the raters was noted and subsequently resolved. 


To test the effect of final workpaper review time on identification of the trend, a proxy for time spent reviewing the completed workpaper was obtained. Final review time was measured as the time interval starting when the participant clicked on the last item of evidence and ending when the participant left the task screen. 

IV. RESULTS

Manipulation Check


As described previously in the measurement of variables section, all participants' detailed workpapers and summary memos were completely reviewed in order to obtain performance measures for the internal controls task. During this review, it was noted that several participants provided with the memo-form of documentation had ignored the instructions to explain in full detail any exceptions noted and had actually written detailed information about every sample item. These 16 participants were deemed to have ignored or misunderstood the manipulation and were discarded. Additionally, several participants did not understand the $500 threshold for approval of write-offs and listed every write-off without approval as an exception. Responses for these participants were also discarded.

Demographics


Demographic measures collected in the exit questionnaire indicate the participants were an average age of 25.1 years, had performed the experimental task in actual practice an average of 2.4 times, and had an average of 1.5 years of audit experience. The participants deemed the experimental task to be realistic (average 6.9 on a 0-10 point scale), and indicated they put forth a good deal of effort while completing the experiment (average 7.7 on a 0-10 point scale). The final sample includes 107 female and 104 male participants. Statistical tests indicate no significant differences in demographic variables between experimental groups.

Descriptive Statistics


Descriptive statistics for each of the variables included in the predicted model (Figure 2) are shown by experimental group in Table 1. Auditors who prepare summary memos examine more items, spend less time and have a better memory of the evidence than auditors who prepare detailed workpapers. There is no significant difference in performance between the groups. Pearson correlation coefficients are also provided for these variables in Table 2. The t-tests and correlations show support for many of the predicted relationships. However, path analysis was used to test the predicted model so that both direct and indirect effects could be observed and measured. Path analysis examines the effect of a predictor variable on an outcome variable, while controlling for other predictors
.
(Insert Tables 1 and 2 here)

Path Analysis

In testing each path, nonsignificant (p > .05) standardized partial regression coefficients were removed from the model (Pedhazur 1982). The resulting model includes only significant paths and is shown in Figure 3. 
(Insert Figure 3 here)


The expectations related to the first link in the model are all supported (H1, H2 and H3). The level of documentation had a direct effect on both depth-of-processing measures. Participants preparing the detailed workpaper spent more time on the task (p < .01) and participants preparing the summary memos examined a greater number of evidence items (p < .01). As expected, the number of evidence items examined was positively related to the total time spent on the task (p < .01), creating an indirect effect of documentation level on time. 

Of the two depth-of-processing measures, the number of evidence items examined had a significant effect on memory (p < .01) providing support for H4a, but total time did not. As expected, total time spent on the task had a direct effect on identification of the trend in the evidence (p < .01) providing support for H5b, but the number of evidence items examined did not significantly effect identification of the trend. Finally, the total time spent on the task had a direct effect on the number of exceptions identified (p < .01) as expected, providing support for H5c. 

Overall, the path analysis results show that completion of a detailed workpaper significantly increases the total amount of time spent on the task, which in turn leads to better performance for both measures obtained. On the other hand, completion of the summary memo significantly increases the number of evidence items examined, which significantly increases the total time spent on the task, and ultimately enhances performance as well, resulting in no difference in total effect on performance. In sum, the level of documentation affected the process participants used to perform the test of controls via spending more time throughout the task (detailed workpaper) or more time due to repetitive examination of the evidence (summary memo). The amount of time spent appears to be an extremely important indicator of performance. Though there were no theoretical reasons to predict a direct effect of documentation on memory and performance, we tested these relationships and found none to be significant.

The final relationship examined (not a part of the model) was between the amount of time spent in final review of completed workpapers and identification of the trend. Only participants in the detailed workpaper group were used to test this relationship. The logistic regression results are shown in Table 3. These results support our expectation since review time significantly increases the likelihood of identifying the trend (p < .04), after controlling for the effects of documentation time.
(Insert Table 3 here)

V. DISCUSSION


The overall purpose of this study was to examine whether different levels of workpaper documentation affect the depth of cognitive processing used by auditors, and whether depth of processing is related to memory and performance. The results of this study suggest that the level of documentation does, in fact, directly affect the depth of processing, which affects memory and performance. Documenting full details of all evidence items examined increases the amount of time spent on the task. However, preparing a summary memo leads to examining items more often, which offsets the effects of spending more time preparing detailed workpapers.  Examining items more often results in memo preparers having a better memory of the evidence they examined. Additionally, when auditors prepare detailed workpapers, a thorough final review of evidence in the workpapers increases the ability to integrate evidence. In summary, the results of this study, taken as a whole, suggest that the use of summary memos for audit documentation can significantly reduce audit time without impairing performance. This is because repeat examination of the evidence items in order to complete the memo provides increased elaboration, allowing memo preparers to achieve the same level of performance as detailed workpaper preparers, but in a more efficient manner. Thus, fulfilling the minimum documentation requirements set forth by PCAOB No. 3 appears to be sufficient to maintain audit effectiveness.
Limitations


The instrument used in this study is task specific. As with all experimental research, the results may not generalize to other audit tasks. Future research can examine these two levels of documentation in other audit task settings. No time limits were imposed in this experiment; time limits may potentially affect the results and should be examined in future research. Finally, the memory test used in this study was given soon after completion of the test of controls, though a distracter task was given in between. A delayed memory test may have produced different results.
Endnotes
Figure 1 - Model of the Effects of Notetaking While Reading

	Type of Notetaking
	Depth of Cognitive Processing
	Task Performance

	Examples:

· None

· Verbatim

· Summary

· Paraphrase
	Factors Affecting Depth:
· Amount of attention devoted to the stimulus

· Compatibility with existing schema

· Amount of time available for processing
	Tasks Include:

· Memory 
· Learning
· Comprehension

· Integration


Figure 2 - Model of the Effects of Audit Documentation on Internal Control 
Testing
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Figure 3 - Results of Path Analysis
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Table 1 - Descriptive Statistics by Level of Documentation
	
	Means (Std. Dev.)
	

	
	Actual 

Range
	(n = 104)

Summary Memo
	(n = 107)

Detailed

Workpaper
	p-value

(2-tailed)

	# ITEMS
	49-199
	88.5 (27.7)
	73.8 (20.4)
	.000

	TIME
	1416-7345
	3740 (1440)
	4280 (933)
	.001

	MEM
	2-8
	6.7 (1.2)
	6.3 (1.3)
	.017

	TREND
	0, 1
	35.6%
	30.8%
	.466

	# EXC
	0-2
	1.7 (.5)
	1.8 (.4)
	.135


# ITEMS = Total # of evidence items examined

TIME = Total amount of time spent examining the evidence items

MEM = # of correct memory test responses (0 - 8 range)

TREND = Identification of potentially fraudulent trend in the evidence (1 = yes, 0 = no)

# EXC = # of exceptions identified (0 - 2 range)
Table 2 - Pearson Correlation Coefficients
	
	DOC
	# ITEMS
	TIME
	MEM
	TREND
	# EXC

	DOC
	1.00
	
	
	
	
	

	# ITEMS
	-.29**
	1.00
	
	
	
	

	TIME
	.22**
	.26**
	1.00
	
	
	

	MEM
	-.16*
	.22**
	.06
	1.00
	
	

	TREND
	-.05
	.15*
	.22**
	-.02
	1.00
	

	# EXC
	.10
	.15*
	.23**
	.12
	.07
	1.00


*Significant at the .05 level (2-tailed)
**Significant at the .01 level (2-tailed)

DOC = Form of documentation (1 = detailed workpaper, 0 = summary memo)

# ITEMS = Total # of evidence items examined

TIME = Total amount of time spent examining the evidence items

MEM = # of correct memory test responses (0 - 8 range)

TREND = Identification of potentially fraudulent trend in the evidence (1 = yes, 0 = no)

# EXC = # of exceptions identified (0 - 2 range)

Table 3 - Logistic Regression Results:  Identification of the Trend

	Logistic Regression Model:

   Trend = β0 + β1D + β2R + ε

Model Chi-Square = 8.017; p-value = .018 (2-tailed)

	Parameter
	Estimate
	Chi-Square
	p-value (1-tailed)

	Constant
	-2.980
	7.800
	.003

	D
	.000
	2.906
	.044

	R
	.004
	3.144
	.038



D = Total amount of time spent documenting the evidence items

R = Total amount of time spent reviewing the completed detailed workpaper
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Appendix - Experimental Instrument
AUDIT PROGRAM
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AUDIT PROGRAM - Test of Controls: Uncollectible Accounts

OBJECTIVE: To determine whether writeoffs of accounts receivable are properly
authorized and recorded

1. Select a sample of writeoff entries (already completed for you)

2. Trace each entry to the related writeoff authorization memo

3. Examine the memo for appropriate authorization and compare the authorized
amount with the recorded amount

4. Trace each entry to a posting in the accounts receivable subsidiary ledger.

5. Review all writeoff entries for unusual items such as very large amounts or multiple
witeoffs for the same customer.

Note: The decision to write off an account originates in the credit department at CSC. The
company's internal control system recuires that all wiiteoffs of $500 or more be approved by the
treasurer, John Smith
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TEST OF CONTROLS TASK SCREEN - WORKPAPER GROUP
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TEST OF CONTROLS TASK SCREEN - MEMO GROUP
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YOUR NAME MEMO

Please describe below the procedures you performer, and explain in ful detail
any exceptions noted
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 MEMORY TEST 
[image: image6.png]Now think about the evidence you examined while performing the test of controls for CSC's writeoffs of
accounts receivable (the first case study). Following is a list of 8 sentences. For each sentence. indicate 1)
whether each statement is true or false. and 2} the extent to which you feel confident the sentence is true

or false without having to look back at the documents in the case

1. Authorization was not obtained (and should have been)
for the writeoff of Johnson and Lee Homes, Inc.'s account
2. Approximately five of the sample items had writeoff
amounts just under the approval limit.

3. Two wiiteoffs to customer Johnson and Lee Homes.
Inc. were present in the sample.

4. For atleast two sample items, there was a discrepancy
between the date of the authorization memo and the date
the wiiteoff was recorded in the accounts receivable
subsidiary ledger

5. There were two posting errors contained in the sample
items

6. The largest writeoff in the sample was less than $1600

7. Authorization was not obtained (and should have
been) for the writeoff of John Powers Carpentry's account.

8. Three writeoffs to customer Alexander and Lee Builders
were present in the sample

How many of these statements do you believe you
answered correctly?

True False
o 0
e
e
o 0
o 0
o 0
o 0
e

Completely
Gonfident-do not
need to review

Completely
unconfident need to
teview documents resialin
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Standardized Coefficients (p-values, 1-tailed) shown for each path





MEMO	  = Summary memo form of audit documentation


W/P	  =  Detailed workpaper form of audit documentation 


# ITEMS = Total # of evidence items examined


TIME	  = Total amount of time spent examining the evidence items


MEM	  = # of correct memory test responses (0 - 8 range)


TREND	  = Identification of potentially fraudulent trend in the evidence (1 = yes, 0 = no)


# EXC 	  = # of exceptions identified (0 - 2 range)
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Factors Affecting Depth of Processing





MEMO	  = Summary memo form of audit documentation


W/P	  =  Detailed workpaper form of audit documentation 


# ITEMS = Total # of evidence items examined


TIME	  = Total amount of time spent examining the evidence items


MEM	  = # of correct memory test responses (0 - 8 range)


TREND	  = Identification of potentially fraudulent trend in the evidence (1 = yes, 0 = no)


# EXC 	  = # of exceptions identified (0 - 2 range)
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� In testimony before the PCAOB Documentation Round Table, Lynn Turner, former Chief Accountant of the SEC commented that "when you…ask people to document their work they behave in a different fashion than if they don't have to document their work." (PCAOB 2003)


� see Caverly et al. 2000 for a review


� Moeckel (1991, 270) defines integration as “… the identification of the meaningful relationships that exist between separate pieces of information…;” psychologists also denote this process as understanding, comprehension, or synthesis. Integration is also explained by the spreading-activation theory of semantic processing (Collins and Loftus 1975). In this theory, a concept represents a node in a network, and properties of the concept represent bi-directional relational links from the node to other concept nodes. The full meaning of any concept involves the whole network, starting from the concept node. A memory search between concepts involves a parallel trace along the links from the concept node, as specified by input words. The ‘spread of activation’ is constant, expanding first to nodes directly linked to the concept nodes, then to other nodes linked to these nodes, etc. (Collins and Loftus 1975). Many psychologists refer to these networks of conceptual interrelations as schema (Rumelhart and Ortony 1977; Alba and Hasher 1983). Integration can occur during the formation of a new schema, or when an existing schema is updated with new information. In either case, however, integration will only occur if all information is currently activated in working memory (Alba and Hasher 1983).





� Some of the learning strategies used previously (as noted by Kintsch and Kintsch 1996) are listed below and similarities to the two forms of audit documentation used in the current study are drawn. Examples of similarities between expert comprehension and learning strategies and audit documentation are: using words or imagery to elaborate the content (such as tickmarks in detailed workpapers), rereading, paraphrasing, and summarizing in one's own words to clarify the content (summary memo), reorganizing the content into a hierarchical outline, diagram or graph that shows the important relationships between ideas (detailed workpaper). An example of a similarity between a textbase strategy and audit documentation is rereading for specific information (detailed workpaper and summary memo).


� The experiment was pilot tested with undergraduate auditing students, doctoral students and accounting faculty. Minor changes were made after pilot testing to improve comprehension of questions and reduce the amount of time required to complete the task.


� Following the introduction, participants were informed that their work could be selected for review upon completion of the study in order to enhance motivation and effort. For purposes of another study, two different review methods were described, followed by a forced manipulation check. All statistics have been calculated both with and without inclusion of this variable. Type of review does not change the significance of the results shown in this study. 


� Path analysis was chosen as the statistical method over structural equation modeling because there are no latent variables included in the model (Raykov and Marcoulides, 2000). However, structural equation analyses were also performed using EQS in order to measure the model fit. The SEM results support those obtained through path analysis. Multiple measures of model fit are reported below. 





Measure�
Good Fit Indication�



Figure 2�
�
χ2�
>.05�
13.270 (p=.15, 9 df)�
�
Root Mean Square Error of Approximation (RMSEA)�
<.10�
.048�
�
Comparative Fit Index (CFI)�
>.90�
.951�
�
Incremental Fit Index (IFI)�
>.90�
.954�
�
Normed Fit Index (NFI)�
>.90�
.870�
�
Non-normed Fit Index (NNFI)�
>.90�
.918�
�
Goodness-of-Fit Index (GFI)�
>.90�
.981�
�
Adjusted Goodness-of-Fit Index (AGFI)�
>.90�
.955�
�
Standardized Root Mean Square Residual (RMR)�
<.05�
.050�
�
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