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THE ROLE OF DOCUMENTATION AND MEMORY IN INTERNAL
CONTROL EVALUATION

ABSTRACT

SAS No. 78 requires that auditors obtain “a sufficient understanding of internal
control to plan the audit and to determine the nature, timing, and extent of tests to be
performed” (AICPA 1995). It also requires auditors to document their understanding of
an entity’ s control activities. Given the importance of internal control evaluation to audit
planning, it isimportant to understand how the auditor’ s documentation process affects
internal control evaluation. Consequently, this study examines how documentation
procedure affects memory of internal control information and internal control risk

assessments.

This study extends the decision-maker task involvement research by investigating
the amount of auditor attention given to information during internal control
documentation procedures, and the effect of this attention on internal control knowledge
acquisition. Based on the levels-of-processing framework (Craik and Lockhart 1972), |
predict that the greater attention paid when preparing an internal control questionnaire
after reviewing an internal control narrative should lead to the acquisition of more
internal control knowledge than when a previously prepared internal control
guestionnaire and narrative are reviewed. The relationship between the number of
internal control weaknesses and strengths learned and the level of control risk assessment

also is examined.

Results suggest that the audit seniors who completed an internal control

guestionnaire retained significantly more internal control information than audit seniors



who reviewed an internal control questionnaire completed by another individual. This
result held when separately examining the internal control strengths and weaknesses. In
addition, a negative correlation between memory of internal control strengths and control
risk assessment was found with the auditors who completed the internal control

guestionnaire.



. INTRODUCTION

In September of 1992, the Committee of Sponsoring Organizations of the
Treadway Commission (COSO) released areport titled Internal Control — Integrated
Framework. Thisreport defined what constitutes internal controls and set a standard
against which the effectiveness of afirm’sinternal controls can be evaluated. Because
the Auditing Standards Board believed that the COSO report provided an appropriate
framework for developing effective internal controls, it amended SAS No. 55 to
incorporate the COSO framework. This amendment, SAS No. 78, requires that auditors
obtain “a sufficient understanding of internal control to plan the audit and to determine
the nature, timing, and extent of tests to be performed” (AICPA 1995). It also requires
auditors to document their understanding of an entity’ s control activities, but does not
dictate the form of auditors’ documentation.* Auditors may document internal control in
the form of flowcharts, questionnaires, and/or narratives (AICPA 1988).

Given the importance of internal control evaluation to audit planning, itis
important to understand how the auditor’ s documentation process affects internal control
evauation. Consequently, this study examines how documentation procedure affects
memory of internal control information and internal control risk assessments.”

The influence of decision-maker task involvement has received increased
attention in accounting research. Prior research has examined how the act of choosing

financial information influences decision performance. Specifically, accounting

& Control activities, one of the five components of an entity’sinternal control system, are the policies and
procedures that help ensure that necessary actions are taken to address risks in the achievement of the
entity’s objectives (Messier 1997). The other four components of an entity’sinternal control system are
control environment, risk assessment, information and communication, and monitoring (Arens and
Loebbecke 1997; Messier 1997).



researchers have examined the effects of user involvement in the development of decision
aids used to predict corporate bond ratings (Whitecotton and Butler 1998), as well asthe
choice of financia ratios used to predict corporate bankruptcy (Simnett and Trotman
1989; Simnett 1996; Becker 1997) and municipal bond rating changes (Lewis et al.
1988).° However, this prior research demonstrates that the tools devel oped with user
involvement are less effective than the optimal tools. In addition, psychological theory
was not used as a basis for making predictions about the influence of user involvement on
decisions. Decision-makers use of sub-optimal tools and/or the lack of specific theory
could help explain the insignificant task involvement-performance relationshipsin these
studies. It ispossible that thislack of specific theory could have caused the task
involvement-performance predictions to be framed incorrectly.

This study extends decision-maker task involvement research by using
psychological theory (Craik and Lockhart 1972; Hastie and Park 1986) to examine the
effects of decision-maker involvement on the development of an effective tool to be used
in decision-making. Specifically, this study examines whether audit seniorsfromaBig5
audit firm retain more internal control information when they prepare an internal control
guestionnaire than when they review an internal control questionnaire prepared by

another individual. Based on the levels-of-processing framework (Craik and Lockhart

® I this study, memory is defined in terms of the amount and types (i.e., internal control strengths and
weaknesses) of internal control knowledge (i.e., knowledge content).

¢ Results suggest that decision-makers allowed to choose information for a decision aid exhibit greater
decision aid reliance than those not allowed to choose this information (Whitecotton and Butler 1998).
However there were mixed results for the relationship between financial ratio choice and bankruptcy
prediction (Simnett and Trotman 1989; Simnett 1996). Municipal financial analysts who self-selected
information to assist in predicting municipal bond rating changes did not predict these changes any better
then analysts that were provided with thisinformation (Lewis et a. 1998). Becker (1997) found that
auditor choice of information significantly increased self-determination (i.e., a greater feeling of control
over the task), which significantly increased overall intrinsic motivation. Overall intrinsic motivation
marginally increased correct prediction of corporate failure.



1972), | predict that the attention required to prepare an internal control questionnaire
should result in the acquisition of more internal control information. Utilizing memory-
based processing (Hastie and Park 1986) and prior research findings, | also predict that
the more internal control weaknesses (strengths) retained, the higher (lower) the control
risk assessment.

To test these predictions, 76 audit seniors evaluated internal control information
using one of two documentation procedures. In one condition, participants reviewed a
previously prepared internal control narrative and then prepared an internal control
guestionnaire. In the other condition, participants reviewed a previously prepared
narrative and internal control questionnaire. Participants then completed atest to
examine the amount and type of internal control knowledge acquired and provided an
internal control risk assessment.

Ashton and Willingham (1989) and Messier (1995) describe the ultimate goal of
audit judgment research as improving audit effectiveness and efficiency by providing a
basis for improving audit decisions. The examination of the relationship between
documentation procedure, memory, and internal control risk assessmentsisimportant
because of itsimplications for audit effectiveness and efficiency.

Specifically, determining the documentation procedure that resultsin greater
internal control information retention could improve audit effectiveness by causing
auditorsto consider al relevant internal control information when making internal
control risk assessments. The results of the study suggest that audit seniors who prepared
an internal control questionnaire retained significantly more internal control information

than seniors who reviewed an internal control questionnaire prepared by another



individual. Better memory of internal control information islikely to result in accurate
control risk assessments because all attributes of the control system will be considered
when the assessment is made. These results imply that internal control evaluation could
be performed more effectively when auditors prepare instead of review an internal

control questionnaire. These results could be considered when staff assignments are made
during audit planning.

Audit efficiency (i.e., taking less time to attain agiven level of effectiveness) aso
would be improved if having the same person prepare the internal control questionnaire
and assess control risk takes less time than having two different individual s perform these
activities.®

Partial support was found for the prediction examining the internal control
strengths/control risk relationship. The results showed a negative correlation between
memory of internal control strengths and control risk assessment for the auditors who
prepared the internal control questionnaire. Support for this prediction demonstrates
another potential advantage of preparing (rather than reviewing) an internal control
guestionnaire during internal control evaluation.

No support was found for the prediction examining the internal control
weaknesses/control risk relationship. In this study, the memory accuracy of internal
control weaknesses was lower than that of the internal control strengths. It is possible
that this lower memory accuracy made it more difficult to obtain a significant internal

control weakness/control risk assessment relationship.

41 did not test the amount of time it took for each auditor to perform each documentation procedure. | am
merely speculating that it will take less time when the same person prepares the |CQ and assesses control
risk.



This study also contributes to psychology research. Thereisatrend in cognitive
psychology toward applying basic concepts and theoretical models of cognitive
psychology to real world situations (Matlin 1994).° Applying the levels-of-processing
framework and memory-based processing to the performance of an interna control
evaluation task contributes towards this line of research.

The remainder of this study is organized as follows: Section |1 discusses theory
and devel ops the hypotheses; Section 11 discusses the methodology to be used. Section

IV presentsthe results. The limitations and contributions are described in Section V.

. THEORY AND HYPOTHESES DEVELOPMENT

Documentation and Evaluation of Internal Control Information

Auditors evaluate a client’sinternal control system to determine the extent to
which it is capable of preventing or detecting material misstatements, whether caused by
error or fraud. Based on their evaluation of internal controls, auditors assess the risk that
the control system will not prevent or detect material misstatements (i.e., control risk).
Control risk assessments are directly associated with audit investment through their effect
on the nature, timing, and extent of substantive testing.’

Auditors can use narratives and/or internal control questionnaires (ICQ) to fulfill
the requirement that they document their understanding of internal control systems

(AICPA 1988).9 The format used to document internal controls may influence auditors

€ Examples of other accounting research that follow this trend are Bonner and Walker (1994), Plumlec et al.
(1998), and Herz and Schultz (1999).

" Less effective internal controls result in higher control risk assessments, which typically cause auditors to
increase the amount of substantive audit testing.

9 Narratives, internal control questionnaires, and flowcharts have been used in practice and experimental
research to document an understanding of internal control (e.g., Ashton 1974; Bierstaker 1997). Since the



information processing activities (Mock and Turner 1981), perhaps because of the
manner in which auditors process internal control information into memory when
preparing and reviewing narratives and ICQs. The next section uses the levels-of-
processing approach (Craik and Lockhart 1972) as aframework for explaining how
performance of internal control evaluation is expected to differ based on documentation

procedure.

L evels-of-Processing Approach

Craik and Lockhart (1972) proposed the levels-of -processing framework, an
approach that has been one of the most influential in the study of human memory (Matlin
1994). In the levels-of-processing approach, information to be learned (i.e., stimuli)
receives some type of mental processing. The by-product of this processing is a memory
trace. Deeper processing of stimuli result in longer lasting and stronger traces. More
information will be remembered when the memory trace is stronger.

Craik and Lockhart (1972) propose two distinct methods of information
processing, elaborative and maintenance rehearsal, which differ in terms of the depth of
processing (deep vs. shallow). According to the theory, more information will be encoded
into memory with deep, meaningful information processing than with shallow
processing." Deep processing involves analysis in terms of meaning (e.g., what isthe

meaning of the word in the context of the other words in the sentence) while shallow

use of flowcharts is declining (Bierstaker 1997), this study considers only a narrative and an internal
control questionnaire to document an understanding of internal control in this experiment.

" Encoding is a process in which new information is stored into long-term memory. The more information
stored, the better the encoding.



processing involves analysisin terms of physical or sensory characteristics (e.g., the
sound of aword/number, the color of aletter) rather than meaning.

Maintenance rehearsal (Type | information processing) isalow level, repetitive
kind of information recycling (Ashcraft 1994) that involves shallow processing. Itisthe
kind of rehearsal used, for example, when individuals repeat a phone number to
themselves until they dial it. Once anindividua stops rehearsing the information, it is
difficult to retrieve from memory.

Elaborative rehearsal (Type Il information processing) is based on deeper, more
meaningful, analyses. Consequently, when material is rehearsed elaboratively (i.e.,
worked on, or presented in greater detail), there are longer-lasting and stronger memory
traces, resulting in greater memory of the information.

In the levels-of-processing framework, the amount of attention devoted to a
stimulus will also determine the depth to which information is processed. That is, more
attention results in greater retention. In summary, the amount of information learned isa
function of the depth of processing, where greater attention increases the depth in which
thisinformation is processed. The next section discusses how elaborations of textual
information (i.e., deeper processing) and questions can be used to increase the amount of

attention given to information.

Elaborations of Textual Information and Questioning Techniques
Results of non-accounting research examining elaborations of textual information

can be used as a basis for considering auditors' review of narrative information during

' Because of the emphasis on whether mental processing is deep or shallow, the approach is also called the
depth-of-processing theory.



internal control evaluation. For example, when participants read paragraphs with amain-
idea sentence and zero to four additional sentences providing examples of the main idea,
their recall of the main ideaimproved with the number of additional sentences provided
(Pamere et a. 1983). In addition, self-generated elaborations of textual information
resulted in more information stored in memory than experimenter-provided elaborations
(Bobrow and Bower 1969; Slamecka and Graf 1978; Stein and Bransford 1979). For
example, participants remembered more information when they generated their own
sentences than when the sentences were presented to them (Bobrow and Bower 1969).

In an audit setting, after reviewing a narrative describing the presence or absence
of fraud indicators for a hypothetical audit client, auditors were asked to document this
evidence using one of two documentation methods (Plumlee et al. 1998). The first
method was a 12-item yes/no checklist of items that indicated a high or low risk of
management fraud. In the second method, the auditors were instructed to take notes that
they might use later to write a memorandum documenting evidence about the likelihood
of fraud. Auditors who used notes documented a higher proportion of fraud-related items
than those who used checklists.X Although that study’s predictions were not based on the
levels-of-processing framework, results are consistent with elaborative processing. That
is, the auditors taking written notes likely used deeper processing and devoted more
attention to the information in the narrative than the auditors using a checklist.

The PQ4R method is a technique intended to improve memory for textual
material (Thomas and Robinson 1972). It derivesits name from the six phases of the

method: preview, question, read, reflect, recite, review. One of the key stages of this

I Auditors in the notes condition were cued with questions that prompted them to address the same twelve
items on the checklist.



technique, read, involves question-answering. During this stage, individuals answer the

guestions made up in the question stage. This gquestion-answering feature encourages

more elaborative processing of textual information (Anderson 1990), and has resulted in
greater information retention. For example, either generating or answering questions
while reading text resulted in retention of more information than just studying the textual
material without having to generate or answer questions (Frase 1975; Frase and Schwartz

1975). In addition, focusing attention on text segments containing information related to

the questions resulted in greater information retention (Reynolds and Anderson 1982).
Having to generate answers to questions in the ICQ is expected to cause auditors

to focus more of their attention (i.e., elaborate more) on information in the narrative.

Thisincreased attention should result in deeper processing and greater attention to

internal control information than reviewing an ICQ in which the answers are aready

provided. In summary, the question-answering required when preparing an ICQ should
result in more attention to, and greater retention of information in an internal control
narrative than reviewing an ICQ. This prediction leads to the following alternative form
hypothesis:

H1l:  Auditors memory for internal control information will be greater when they
complete an internal control questionnaire rather than when they review an
internal control questionnaire prepared by another individual.

Memory Effects on Judgment
Efficiency concerns can cause auditors to rely on long-term memory, rather than

performing a thorough re-reading of the workpapers (Libby and Trotman 1993). Less

time spent re-reading workpapers and greater reliance on long-term memory would mean

K Three of the items on the 12-item checklist were indicators of fraud.
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less total time spent on audit procedures, and greater audit efficiency. Because prior
research suggests that auditors rely confidently on itemsin memory, even incorrect ones
(Moeckel and Plumlee 1989), an increase in the number of accurate items in memory

would improve audit effectiveness.

Memory-based Processing

The relationship between memory and judgment can be explained using memory-
based processing. In memory-based processing, the nature of information recalled from
long-term memory has a direct relationship with judgments relying on these memories
(Hastie and Park 1986)." An example of amemory-based judgment in auditing would be
an auditor being asked to make ajudgment in the review process, long after the original

collection and evaluation of evidence.

Memory Studiesin Accounting

Prior research demonstrates a relationship between the nature of information in
memory and related judgments. Choo and Trotman (1991) asked auditors to recall items
included in the description of a hypothetical company. These items were classified as
typical or atypical, where typical (atypical) items are procedures and occurrences that
increase (decrease) an auditor’ s substantial doubts about a client’s ability to continue asa

going-concern. For experienced auditors, the greater the ratio of atypical items to typical

' Memory-based processing is based on the availability information processing model, which assumes that
memory availability influences judgment. The most common example of this model is the “ availability
heurigtic” (Tversky and Kahneman 1973), ajudgmental heuristic in which a person evaluates the frequency
or probability of events by the ease with which relevant instances come to mind. The greater the ease with
which one can recall instances, the higher will be the judged probability of occurrence of the event.
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items recalled, the lower the probability judgment.™ Selfridge et al. (1992) and Choo
(1996) provided support for Choo and Trotman’s findings. Selfridge et al. (1992) found a
positive relationship between auditors’ increasing consideration for management’s
atypical plan to mitigate a liquidity problem and their going-concern judgments. Choo
(1996) found the more atypical items listed, the greater the likelihood the company would
be classified as a going-concern.” Similarly, Plumlee et al. (1998) found that higher
recognition of items indicating fraud resulted in higher fraud risk assessments.

During internal control evaluation, internal control attributes are classified as
strengths or weaknesses (Arens and Loebbecke 1997), with the relative number of
strengths and weaknesses likely to influence internal control risk assessments.® Based on
the findings of memory-based processing and prior research, | expect that the more
internal control weaknesses (strengths) identified, the higher (lower) the control risk
assessment. This prediction leads to the following alternative form hypotheses:

H2a: The greater the number of internal control weaknessesin memory, the higher the
internal control risk assessment.

H2b: The greater the number of internal control strengths in memory, the lower the
internal control risk assessment.

Prior research suggests that greater attention is devoted to items of higher
importance (Anderson 1982). Under the levels-of-processing framework this greater

attention should result in greater retention of more important items. However, previous

™ The experienced auditors were at the senior/supervisor level and had at least three years of auditing
experience, with average experience of 4.4 years. The inexperienced auditors had less than six months
auditing experience, with average experience of 3.3 months. There was not a significant memory-judgment
relationship for the inexperienced auditors in this study.

" In the Selfridge et al (1992) study auditors were at the partner or manager level. Inthe Choo (1996) study
auditors had an average of 4.8 years of auditing experience.

° Presence/absence often corresponds to an internal control strength/weakness classification.
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research in psychology has found mixed support for this relationship (Anderson 1982).
In a study of audit working paper review, memory accuracy of accounts receivable and
inventory items were positively related to their degree of importance (Sprinkle and Tubbs
1998).

| also examined the relative importance (weighting) given to each internal control
relative to the other internal controls. This examination isimportant because an interna
control weakness given a high weighting may influence the risk assessment to a greater
extent than a strength with alow weighting. While prior research has examined the
weighting of internal controlsin the payroll cycle, it has not examined whether the
weighting of internal controlsis related to its classification as a weakness or a strength, or
the likelihood that the control is remembered (Ashton 1974; Ashton and Brown 1980;
Ashton and Kramer 1980)." To the extent that auditors remember more important
controls, control risk assessments will be more accurate. Inaccurate control risk
assessments can result in reliance on absent internal controls or an unnecessary increase
in the amount of substantive testing because the presence of an internal control was not
identified. | explore the relationship between auditors’ memory of internal controls and
the weightings placed on each of these controls. Internal controls that are weighted
higher should be tested more extensively and relied upon more if they are working as
intended.

The three relationships examined in this study are depicted in Figure 1. In

summary, | examine the relationships between documentation procedure and internal

P In astudy examining six internal controls in the payroll cycle, internal controls dealing with separation of
duties were perceived to be most important to the auditors (Ashton 1974). Other controls examined
included the work of internal auditors and the results of the internal control examination of the previous
year.
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controls weightings on memory of internal control information (strengths and
weaknesses). | also examine the relationship between memory of internal control
information and the internal control risk assessment.

[Insert Figure 1 about here]

(1. METHOD

Participants

To test the hypotheses, 76 audit seniors from one Big 5 accounting firm
completed an internal control evaluation case. Even though audit staff people often
document and test internal controls early in their careers, they do not make control risk
assessments until they are promoted to audit senior. Audit seniors recommend alevel of
control risk, which ultimately is reviewed and finalized by the manager and partner.

Table 1 summarizes demographic attributes about the participants. The
participants averaged 2.6 years (standard deviation = 1.1 years) of experiencein public
accounting, and 2.0 years (standard deviation = 0.7 years) with their current firm. Their
average age was 26.1 years (standard deviation = 3.5 years), fifty-three percent were
CPAs, and fifty-three percent were male.

[Insert Table 1 about here]

Manipulated and Measured Variables
The ICQ documentation procedure was manipulated at two levels. Inthefirst
condition, participants reviewed a narrative and prepared an ICQ (PREPARE). In the

second condition participants reviewed both a narrative and a completed ICQ (REVIEW).
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The ICQ appearsin Table 2. It includes 21 internal controls for the purchasing
cycle. ThelCQ includesthe 20 internal controls examined by Borthick et al. (1997) as
well as an additional internal control (vouchers are pre-numbered) that consistently
appears in the auditing literature (e.g., Yost 1997)." Theinternal controls for the
purchasing cycle found in my review of auditing textbooks is consistent with the 21
internal controls used in this study.®

[Insert Table 2 about here]

Two measured variables were used to test the hypotheses: (1) memory of internal
control strengths and weaknesses, and (2) internal control risk assessments. A
recognition test was used to measure memory of internal control strengths and
weaknesses. Recognition and recall tests are two methods used to measure memory. A
recognition test was used because memory is facilitated when the encoding context (e.g.,
thelist of internal controlsin the ICQ) issimilar to the retrieval context (e.g., the list of
internal controlsin arecognition test).

In recognition tests, individuals are shown two types of items: target items and
distractor items (Ashcraft 1994). The target (old) items are items originally reviewed or
studied whereas distractor (new) items are those not originally reviewed or studied. In
this study, the target items were the 21 internal controlslisted in the ICQ. The distractor

items were ten internal controls for the sales cycle. Y es/no questions are commonly used

9Thisinformation is based on interviews with nine auditors representing all Big 5 accounting firms.

" The list developed by Borthick et al. (1997) was adapted from Frederick’s (1991) list of 33 internal
controls.

® Thirteen of the internal controls serve asinternal control strengths, while eight serve as weaknesses. This
combination of strengths and weaknesses should allow for the variability in control risk assessments
necessary to examine the second hypothesis. The proportion of internal control strengths and weaknesses
issimilar to the proportion of positive (six) and negative (12) indicators of fraud used in a study of fraud
risk assessment (Plumlee et al. 1998).

' Thisis known as the encoding specificity principle (Tulving and Thomson 1973)
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to measure memory on arecognition test. Table 3 shows the four possible outcomesin a
recognition test. These outcomes are defined asfollows: ahitisa*“yes’ response to an
old item, afasedarmisa“yes’ response to anew item, a correct rgectionisa*“no”
response to anew item, and amissisa*“no” response to an old item. The number of hits
for the internal control strengths and weaknesses was used to measure memory."

[Insert Table 3 about here]

Whileinternal control risk assessments can be made by using qualitative (e.g.,
words) or quantitative scales (e.g., probabilities from 0 to 100), three-point qualitative
scales commonly are used in practice (Janell and Wright 1991; Martinov and Roebuck
1998). Previous research typically uses quantitative scales with qualitative descriptors
(e.g., Choo and Trotman 1991; Asare 1992; Houston et al. 1999). Accordingly, in this
study, an 11-point scale (0 = “Minimum”; 5 = “Moderate”; 10 = “Maximum”) was used.

Additional analyses examined the relationship between weightings of internal
controls and memory of internal control information. The participants were asked to
evaluate the importance of the 21 interna controlslisted in the ICQ. An 11-point scale
with linguistic descriptors of (10 = “Extremely important”; 6 = “Somewhat important”; O
="“Not at all important”) was used. The average rating of each of these controls across
participants was computed to see which controls were evaluated as being more important

and how these ratings related to memory of internal control information.

Y Participants’ ability to discriminate between old and new items also was examined. Indices suggested by
signal detection theory were used to measure the discriminative ability and response bias of the
participants. The hit and false alarm rates were used to calcul ate these indices.
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Experimental Procedures

Prior to formal experimentation, steps were taken to ensure that the experimental
materials were externally valid. The research instrument was devel oped with assistance
from ten auditors representing al Big 5 accounting firms, who provided insights about
their firms' internal control evaluation process and reviewed preliminary versions of the
materials. The case also was pilot tested with 54 graduate accounting students.

The experiment was conducted with two classes attending aBig 5 firm’s national
training program. The experimental sessions were conducted one day apart. Participants
in the first class session were asked not to discuss the experiment with any other
individuals participating in the training program. Participants in the second class session
communicated that they did not have any prior knowledge of the experiment. There were
44/32 participants in the first/second class session. Both documentation manipulations
were presented during each of the experimental sessions.

Table 4 summarizes the experimental procedures. The researcher was present
during the administration of the experiment and the experiment took place during a 45-
minute session. A complete set of the case materialsis reproduced in the Appendix.

[Insert Table 4 about here]

The case materials consisted of three parts. Part 1 included the documentation
procedures. Participants were given anarrative to review and an ICQ to either review or
prepare. At this point, the participants were not told that they would later perform a
recognition test on these materials. Because of time constraints, | chose to examine
internal controls only for the purchasing cycle. An evaluation at the cycle level is

appropriate because SAS No. 47 states that control risk can be assessed at the account
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balance or class-of-transactions level (AICPA 1983). The purchasing cycle was chosen
because there is a higher likelihood of finding both internal control strengths and
weakness during internal control evaluation for this cycle (Reckers and Taylor 1979).

The narrative used in the experiment was organized in the order in which documents flow
through the accounting system. Based on my interviews with Big 5 auditors, this
organization is consistent with practice.

In Part 2 of the case, presented after completing the documentation procedure, an
assessment of cognitive ability and demographic questions were used as distractor tasks
to clear short-term memory before the auditors were asked to make the control risk
assessment and perform the recognition test. The Wonderlic Personnel Test was used to
measure cognitive ability (Wonderlic 1998)."

Part 3 of the case materials consisted of the control risk assessment, recognition
test, and internal control ratings. To ensure that the auditors relied on memory, and not
documentation, the narrative and ICQ were not made available when the risk assessments
were made.” To prevent the list of internal controls from acting as cues during the risk
assessment process, the participants took the recognition test after the risk assessment.
The participants were not allowed to adjust their control risk assessments after they
completed the recognition test. After the recognition test, the participants were asked to

evaluate the importance of each of the 21 internal controls listed thein the ICQ.

¥ The Wonderlic Personnel Test is a 12-minute short-form test of cognitive ability. It has been
administered to more than 100 million individuals. It is correlated highly with longer tests of cognitive
ability such as the Wechler Adult Intelligence Scale - Revised and the Otis-Lennon Ability test.
Reliabilities range between .88 and .94 when measured for internal consistency (Wonderlic Personnel Test
1998).

" In practice, it is not always feasible for auditors to take the time to refer back to the working papers.
Therefore, they often must rely on memory for evidence encountered during the review process (Tan 1995).
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V. RESULTS
Preliminary Analyses

To ensure that the participants had experience documenting internal controls and
assessing control risk, | asked two questions, both of which were measured on 11-point
scales (0 = “Never”; 10 = “Very often”). The questions were as follows: “In the course
of conducting audits, how often do you document internal controls’; and “In the course
of conducting audits, how often do you assess control risk?’ Participant responses for the
documentation (mean = 8.04; standard deviation = 2.10) and control risk assessment
(mean =7.89; standard deviation = 2.46) questions indicate that the participants had
considerable experience documenting internal controls and assessing control risk.

In this study, audit seniors were asked to document internal controls and then
assess control risk. As an additional external validity check, participants were asked how
often they documented internal controls before assessing control risk when conducting
audits. An 11-point scale (0 = “Never”; 10 = “Very often”) was used to answer this
guestion. A mean response of 7.22 (standard deviation = 2.49) showed that the
participants had adequate experience performing this activity. Seven managers from the
same Big 5 firm also were asked how often the same person completes the documentation
and assesses control risk. A mean response of 6.86 (standard deviation = 2.04) on an 11-
point scale (0 = “Never”; 10 = “Very often”) provides additional evidence that auditors
frequently document internal controls before making control risk assessments.

In this study, audit seniorsin the PREPARE documentation group prepared an
ICQ (i.e., atool) to be used in decision-making. The ICQ was prepared with amean

accuracy rate of 86 percent (standard deviation = 9 percent).
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This study is based on the assumption that participants use the narrative and ICQ
asabasisfor assessing control risk. To check this assumption, | asked the following two
guestions: “How useful was the narrative in helping you assess control risk?’; and “How
useful was the internal control questionnaire in helping you assess control risk?”’
Participants used an 11-point scale (0 = “Not at al useful”; 5 = * Somewhat useful”; 10 =
“Extremely useful”) to answer these questions. Participant responses for narrative use
(mean = 7.21; standard deviation 1.55) and ICQ use (mean = 6.67; standard deviation =

2.26) indicated that the materials were useful.

Hypothesis Tests
Hypothesis 1 Testing

H1 predicts that memory for internal control information will be greater when
participants review a narrative and complete an ICQ (PREPARE) than when they review
both a narrative and a completed ICQ (REVIEW). Memory of internal control
information was measured in three ways: the percentage of the 13 internal control
strengths recorded as hits (PER_CYS), the percentage of the eight internal control
weaknesses recorded as hits (PER_CW), and the percentage of the 21 internal control
strengths and weaknesses recorded as hits (PER_HITS). Levene stests suggest that the
equal variance assumption is not met for the three memory variables. Consequently,
robust rank-order tests, which do not rely on the equal variance assumption (Siegel and

Castellan 1988), are used to test H1.X

* The robust rank-order test makes less stringent distributional assumptions about the sampled population
that the Mann-Whitney U test and may be more appropriate where significant variation in sample variances
are detected (Siegel and Castellan 1988).
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The results reveal that the effect of documentation procedure on memory of
internal control information isin the predicted direction. Specifically, participantsin the
PREPARE condition retained more internal control information than those in the
REVIEW condition. Table 5 provides the medians, means, and standard deviations for
the three memory variables for each documentation condition. Results of robust rank-
order tests demonstrate that participants in the PREPARE condition had significantly
better memory of internal control information than participants in the REVIEW condition
using PER_CS (U = 2.29; p = 0.011), PER_CW (U = 2.14; p = 0.016), and PER_HITS
(U =2.15, p=0.016).Y Standard deviation measures for all three memory variables
demonstrate that participantsin the REVIEW condition had greater variability in their
memory of internal control information than participants in the PREPARE condition.

[Insert Table 5 about here]

Additional testing was performed to determine whether participantsin the
PREPARE condition remembered more specific internal controls than participantsin the
REVIEW condition. Fisher’s Exact tests were performed to seeif significant differences
existed in the proportion of participants in each documentation condition who had correct
memory of each internal control.

The Fisher’s Exact tests suggested that, for six internal controls, participantsin
the PREPARE condition had superior recognition compared to participantsin the
REVIEW condition. Table 6 provides the significance levels for the internal controls
where significant differences were found. It aso reports the mean PER_HITS for each of

the six internal controls for each documentation condition. The audit objective being

Y Predictions are directional; therefore, p-values are one-tailed. Similar results are obtained if analyses are
performed using the Mann-Whitney U tests or parametric t-tests. The Mann-Whitney U test is also referred
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assessed with each of these controls and the accounting department in which the internal
control is being performed aso are provided.
[Insert Table 6 about here]

Additional analyses were performed to make sure results found for H1 were not
attributable to other variables. The possible effects of persona characteristics (i.e., age,
gender, public accounting experience, cognitive ability) on memory of internal control
information was examined. Age or gender was not significantly related to any of the
memory variables. The results of at-test demonstrate that there was not a significant
difference (t = 0.411; p = 0.682) in the cognitive ability of the audit seniorsin the two
documentation conditions. Spearman rank-order correlations found that months of public
accounting experience was marginally significantly related to PER_CS (r = .205; p =
0.075) and PER_HITS (r = .202; p = 0.080), and cognitive ability was significantly
related to PER_CW (r = .232; p = 0.044) and PER_HITS (.240; p = 0.036). However,
including months of public accounting experience and cognitive ability as control

variables did not significantly affect the results.

Sgnal Detection Theory

Signal detection theory also can be utilized to measure recognition memory
(Snodgrass and Corwin 1988; Neath 1998). Hit and false alarm rates are used to
calculate these indices. Both parametric and nonparametric procedures can be used to
calculate these indices. Because the equal variance and normality assumptions are not
met for the hit and false alarm rates of the participants in this study, nonparametric

analyses were performed to calculate A" and B".

to as the Wilcoxon test, the Wilcoxon rank-sum test, and the Wilcoxon-Mann-Whitney test.



22

A’ measures the degree to which participants were able to discriminate between
old and distractor (new) items.” It ranges from O to 1 with .5 reflecting chance
performance. Numbers greater than .5 demonstrate the ability to better discriminate old
items from the distractor items.

B" isan index that measures the response bias of individuals taking arecognition
test. Thismeasure rangesfrom-1to 1. Zero represents no bias. A positive number
represents conservative bias, defined as a tendency to respond “new” more often than
“old” to distractor items. Negative numbers represent liberal bias, defined as a tendency
to respond “old” more often to distractor items.

Table 7 provides the means, medians, and standard deviations for A" and B" for
each documentation condition. Kolmogorow-Smirnov analysis suggests that the A’
measure is not normally distributed. Asaresult, Mann-Whitney U tests are used to
examine differencesin A’ for the two documentation groups. Mann-Whitney U/t-tests
demonstrate that there was not a significant difference in the A'/B" measures of
participants in the two documentation conditions.® Consequently, discussion of A' and
B" islimited to the overall group of participants.

A mean of .75 for A" indicates that the participants were able to discriminate old
items from the distractor items relatively well. A mean B" measure of .02 suggests that
the participants exhibited almost no response bias.

[Insert Table 7 about here]

% See Snodgrass and Corwin (1988) for descriptions of how to calculate the A" and B" indices.
® Similar results are obtained if A' analyses are performed using parametric t-tests.
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Hypothesis 2 Testing

Hypothesis 2a predicts that the greater the number of internal control weaknesses
in memory, the higher the internal control risk assessment. Hypotheses 2b predicts that
the greater the number of internal control strengths in memory, the lower the internal
control risk assessment. The descriptive statistics for RISK, PER_CS, and PER_CW are
reported in Table 5.

As discussed in the previous section, Levene' stests suggest that the equal
variance assumption is not met for PER_CSand PER_CW. Consequently, Spearman
rank-order correlations were used to test H2aand H2b. The results of these correlations
for the overall group of participants and for each documentation condition are found in
Table 8. For the overall group of participants, neither PER_CS or PER_CW were
significantly correlated with RISK. Separate analyses were performed for participantsin
each documentation condition. For participants in the PREPARE documentation group,
RISK was negatively correlated with PER_CS (r =-.299; p = 0.034). For participantsin
the REVIEW documentation group, no significant relationships were found. This
provides partial support for H2b. There were no significant correlations between RISK
and PER_CW for individualsin either documentation condition.

[Insert Table 8 about here]

Additional Testing
Weightings of Internal Controls
The participants were asked to evaluate the importance of the internal control

strengths and weaknesses used in the study (0 = “Not at all important”; 5 = “ Somewhat



24

important”; 10 = “Extremely important”). Table 9 providesalist of these internal control
importance ratings in order of importance. Included in thistable are the means, medians,
and standard deviations for each internal control rating, the audit objective being assessed
with each of these controls, and the accounting department in which the internal control
is performed.” The mean importance ratings range of 5.66 to 8.61 suggests that the
auditorsrated all internal controls as being somewhat to extremely important.

[Insert Table 9 about here]

Additional analyses examined auditors memory accuracy of each of the internal
controls and the importance weightings placed on them. Table 10 shows the importance
rating and memory ranking for each internal control. Kolmogorov-Smirnov tests suggest
that all of these memory variables and most of the importance rating variables being
evaluated are not normally distributed. Consequently, Spearman rank-order correlations
were used to examine the relationship between the rating and memory of each internal
control. A significant relationship was found for only four of the 21 internal controls
examined in the study. A list of these four internal controls and their respective
correlation coefficients and significance levels can be found in Table 11. Two of these
internal controls were strengths, and two were weaknesses. In two cases, memory was
positively correlated with the importance ratings. In the other two cases, memory was
negatively correlated with the importance ratings. The results of these analyses do not
provide substantial support for a memory/importance rating relationship.

[Insert Tables 10 and 11 about here]

bb K olmogorov-Smirnov tests suggest that the weightings for some of the internal controls of are not
normally distributed. Because of this, both t-tests Mann-Whitney U tests were performed to see if there
was a significant difference in the weightings of the participants in the two documentation conditions. No
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Further analyses classified the internal controlsinto higher and lower importance
weightings. The ten interna controls with the highest mean importance weighting were
classified asinternal controls with higher importance. Similarly, the ten internal controls
with the lowest mean importance ratings were classified asinternal controls with lower
importance. © Table 12 provides the memory accuracy for the internal controls with high
and low mean importance ratings for the overall group of participants as well as for the
participants in each documentation condition. The overall group of participants (t =
1.448; p = 0.08; one-tailed), as well asindividuals in the PREPARE documentation group
(t =1.659; p = 0.06; one-tailed) had marginally significant better memory of internal
controls rated as more important. There was no significant difference in the memory of
the internal controls ranked with higher importance for participantsin the REVIEW
documentation condition (t = 1.162; p = 0.13; one-tailed). The results of these tests
provide some support that the audit seniors had better memory for controls with higher
importance ratings.

[Insert Table 12 about here]

Senior Manager Comparisons

Testing was performed to compare audit seniors control risk assessments and
importance ratings with responses of audit managersin the same Big 5 firm. Seven audit
managers made a control risk assessment and rated the importance of the interna controls

after reviewing the narrative and completed ICQ. Audit managers had significantly

significant differences were found. Based on these findings descriptive information on the internal control
weightings is only provided for the overall group of participants.

“ These are similar to the procedures used by Sprinkle and Tubbs (1998) to categorize importance
classifications.
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higher (t = 2.375; p = 0.02) mean risk assessments (mean = 6.71; standard deviation =
2.43) than the audit seniors (mean = 4.73; standard deviation = 2.10). Since
Kolmogorov-Smirnov tests suggest that most of the importance ratings variables are not
normally distributed, Mann-Whitney U tests were used to compare the importance ratings
of the audit seniors and managers. Results found that there was a significant difference in
the importance ratings of the audit seniors and managers for only one internal control (z =
-3.120; p = 0.002). For this control, “cash disbursers are authorized by the board of
directors or the president of the company,” audit managers had a significantly lower
importance rating (mean = 4.00; standard deviation = 2.89) than the audit seniors (mean

= 7.76; standard deviation = 2.45).

V. DISCUSSION

Summary and I mplications of the Study

This study extends prior decision-maker task involvement research by examining
how documentation procedure affects memory of interna control information and
internal control risk assessments. Prior task involvement research has examined the
relationship between the act of choosing information and corporate bond ratings,
corporate bankruptcy and municipal bond rating change predictions. Weaknesses of this
research included the facts that psychological theory was not used to make the
predictions about the influence on user involvement on decisions, and the information
chosen resulted in the utilization of a sub-optimal tool to make decisions.

This study uses psychological theory to examine the relationship between task

involvement and performance. While prior research has examined the relationship
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between task involvement and predictions, this study examines a different performance
relationship. It examines the relationship between task involvement and acquisition of
audit knowledge. This study also demonstrates how user involvement can result in an
effectivetool. The audit seniorsin the PREPARE documentation group prepared the
ICQ (i.e., the tool) with a mean accuracy rate of 86 percent.

This study extends prior decision-maker task involvement research in accounting
by using psychological theory to examine the effects of decision-maker involvement on
the development of a good (vs. sub-optimal) tool to be used in decision-making. More
specifically, the study predicts that decision-maker involvement in completing an ICQ
increases the amount of auditor attention given to information examined during internal
control documentation, with this attention improving memory of internal control
information.

Results suggest that the audit seniors who completed an ICQ retained
significantly more internal control information than audit seniors who reviewed an ICQ
prepared by another individual. Thisresult held when separately examining the internal
control strengths and weaknesses. Differencesin memory of specific internal controls
were found for six of the 21 internal controls examined in this study. Two of these six
internal controls were ranked by the audit seniors as the second and third most important
in assessing control risk. These same two internal controls are also performed in the
same accounting department, cash disbursements.

Results also suggest that participantsin the REVIEW condition had greater
variability in their memory of internal control information. One of the goals of the audit

profession is to have consistency across engagements (Bell and Wright 1995). The
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greater variability of the memory of auditors in the REVIEW documentation condition
could lead to more inconsistencies during internal control evaluation. The user
involvement in internal control documentation performed by auditors in the PREPARE
condition could increase the level of consistency.

These results have implications for improving audit effectiveness and efficiency.
Audit effectiveness would be improved when audit seniors have knowledge of more
internal control information when making control risk assessments. Not only did auditors
in the PREPARE group have better overall memory of controls, they had better memory
of internal controls ranked as being second and third most important in assessing control
risk. Better memory of the more important internal controls will lead to more accurate
control risk assessments.

Audit efficiency could possibly be improved if having the same person complete
an 1CQ and assess control risk takes less time than having two different individuals
perform these activities. Responses from the audit seniors and managers in this study
showed that having the same person document internal controls and assess control risk is
frequently done in practice.

Audit efficiency/cost tradeoffs would have to be considered when possible staff
assignment decisions involving internal control documentation and risk assessment are
made during audit planning. In this study, the audit seniors who documented internal
controls (i.e., the PREPARE documentation group) had better memory of internal control
information. While it might be more efficient to have an audit senior complete an ICQ
and make the control risk assessment, it could possibly be more costly than having a staff

auditor complete an ICQ and having an audit senior making the control risk assessment.
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Predictions about memory of internal control strengths and weaknesses and
control risk assessments also were examined. A negative correlation between memory of
internal control strengths and control risk assessment was only found with the auditors
who completed the ICQ. Thisresult could demonstrate an additional advantage that
individuals in the PREPARE documentation group could have during internal control
evaluation. That is, their better memory of internal control information for individualsin
this group could have hel ped influence the supported internal control strength/control risk
assessment relationship.

There was no support for the internal control weakness/control risk assessment
relationship predicted in H2a. In this study memory of internal control strengths was
higher than memory of interna control weaknesses. It is possible that thislower memory
accuracy of internal control weaknesses made more it difficult to obtain a significant
internal control weakness/control risk assessment relationship. Another possible reason
for the lack of support for H2a is that the auditor experience level in the prior research
used to develop H2 was much higher than that of the audit seniors used in this study.™
The auditorsin this study had only an average of 2.6 years of auditing experience.
Auditors with more experience are likely to have a higher memory accuracy of internal
control weaknesses than the audit seniors in this study.

Additional analyses were performed to determine whether the audit seniorsin this
study had better memory of internal controls weighted as being more important. Results
showed that participants in the PREPARE documentation group had marginally

significantly better memory of internal controls rated as more important. Thisis

% The Plumlee et al. (1998) study included 4 staff auditors, 56 seniors and 6 managers. The actual number
of years of auditing experience was not provided.
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comparable to the results in Sprinkle and Tubbs (1998), who found that memory accuracy
was positively related to the degree of importance of a piece of evidence within either
accounts receivable or inventory during working paper review. A possible reason asto
why this relationship did not hold for participants in the REVIEW documentation
condition is that the documentation procedures did not encourage them to devote extra
attention to the more important internal controls. Thislack of attention could have led to

alower level of memory accuracy of these more important items.

Limitations

Participantsin this study performed an internal control evaluation task in a
controlled setting primarily to enhance the study’ sinternal validity. Unfortunately, this
setting gave rise to three potential limitations with respect to the study’s externa validity.

Thefirst limitation is that the participants motivations in performing the
experimental task may have differed from those that would be present in their normal
work environment. This limitation was probably mitigated by conducting the experiment
as part of afirm-wide training session and having the verbal support of the coordinator of
this session immediately before the administration of the experiment.

Second, the participants were given 45 minutes to complete the experiment. Even
though this was adequate time to compl ete the experimental task, it is probably less than
the actual time taken to document internal control and assess control risk in public
accounting.

The final limitation was the type of experimental materials used in the study. The

documentation about the client’ sinternal control system was limited to written
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information. Although prior or current contact with the client can influence auditors
evaluation of internal controls during audit planning, it was not part of the experimental

design. Future research can manipulate or control for client involvement.

Suggestions for Future Resear ch

The ultimate goal of audit judgment research isimproving the effectiveness and
efficiency of audits by providing abasis for improving audit decisions (Ashton and
Willingham 1989; Messier 1995). Future research can continue to examine other
procedures or techniques that could improve audit effectiveness. The results of this study
demonstrate that audit effectiveness could be improved if more internal information is
retained during internal control evaluation. In this study, individual task involvement led
to better retention of internal control information. Future research can examine whether
auditor involvement in documentation during going-concern and fraud risk assessment
tasks provides similar results. It also can examine what additional procedures besides
user involvement in documentation cause auditors to devote more attention to internal
control or other audit information. The influence of group task involvement on memory
or decision-making also could be examined.

Thisisone of the few accounting studies that examined the relationship between
information importance and memory. This study provides some evidence that auditors
had better memory of internal controls rated as being more important. Future research
can examine whether auditors devote more time assessing whether or not the more
important internal control procedures arein place. Future research can also examine the

importance rankings of items evaluated during or performed as part of other audit
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procedures. Thisisthe second audit study that has found a relationship between
information importance and memory. Previous research in psychology has found mixed
support for thisrelationship. Future research could examine why audit and psychology

research findings differ.
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TABLE 1

Demographic Information for Participants

Gender

CPA status

Age
Time in Public Accounting (years)
Time with the Firm (years)

M ean

26.1
2.6
2.0

Male

40

Yes

40

Median

25.0
2.2
21

Female

36

No

36

Std. Dev.

35
2.1
0.7

39



TABLE 2

Internal Control Questionnaire

Please review/complete the following internal control questionnaire.

40

Internal Controls Y es/No/NA Comments

1. Purchase orders are authorized. Y

2. There are written authorization procedures Y
and limits of buying power.

3. Thereisan approved list of suppliers. N

4. Certain limits or ranges are put into place N
so only correct information can be entered
into the purchase order.

5. Purchase orders are pre-numbered. Y

6. Accessto receiving areas is authorized and Y
controlled.

7. Accessto recording goods received is Y
restricted to those authorized.

8. Goodsreceived are physically verified. Y

9. Receiving reports are pre-numbered. N

10. Invoices are matched to receiving reports. Y

11. Invoices are checked for prices, quantities, Y
and mathematical accuracy.

12. Batch totals of invoices entered are N
compared to totals of invoices recorded.

13. Receiving reports are matched to purchase Y
orders.

14. Invoices are matched to purchase orders. Y

15. Vouchers are pre-numbered. N

16. Fund disbursers are authorized by the Y
board of directors or the president of the
company.

17. Fund disbursers review supporting Y
evidence before releasing payments.

18. Payments are pre-numbered. Y

19. Aborted payments are marked to prevent N
their being treated as valid payments.

20. Paid invoices are effectively cancelled. N

21. Cash disbursement records are reconciled N

to monthly bank statements.
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TABLE 3
Possible Outcomesin a Recognition Test

Participant’ s Response

old New
Test Item Old? Hit Miss
New” False Correct Rejection
Alarm

Internal control strengths and weaknesses originally reviewed.
®Internal controls from the sales cycle not originally reviewed.



TABLE 4
Summary of Experimental Procedures

Perform documentation procedure. Review a narrative and either complete or

review an internal control questionnaire.

Distractor task (ability assessment and demographic questions).

Control risk assessment.

Recognition test.

Internal control ratings.

42



TABLES
Memory of Internal Control Information and Risk Assessment by Documentation Condition
Medians[M eans] (Standard Deviations)

Memory Variables

Documentation Condition PER_CS? PER_CW" PER_HITS® RISK®
PREPARE 92.31% 75.00% 85.71% 5.00
N =38 [87.65%] [74.67%] [82.71%] [5.00]
(12.84%) (19.81%) (12.50%) (2.43)
REVIEW 84.62% 62.65% 76.19% 450
N =38 [81.17%) [61.84%) [73.81%) [4.45]
(16.26%) (25.82%) (17.91%) (1.69)
OVERALL 84.62% 75.00% 80.95% 5.00
N =76 [84.41%) [68.26%) [78.26%) [4.73]
(14.91%) (23.76%) (15.98%) (2.10)

& Percentage of the 13 internal control strengths recorded as hits.

P Percentage of the eight internal control weaknesses recorded as hits.

¢ Percentage of the 21 internal control strengths and weakness recorded as hits.

d Control risk assessed on an 11 point scale (0 = “Minimum”; 5 = “Moderate”; 11 = “Maximum”).



TABLE 6
Memory of Internal Controls by Documentation Condition

Internal Percentage of Hits
Control P-value
Internal Control Strength (S) or Audit Accounting (one- PREPARE REVIEW
o tailed)
Weakness(\W) Objective Department
There is an approved list of suppliers. W Authori- Purchasing 0.0142 97.37% 78.95%
zation
Accessto receiving areas is authorized W Authori- Receiving 0.0485 86.84% 68.42%
and controlled. zation
Invoices are matched to purchase orders. S Complete- Accounts 0.09%4 92.11% 78.95%
ness Payable
Payments are pre-numbered. S Complete- Cash 0.0243 86.84% 64.86%
ness Disburse-
ments
Aborted payments are marked to prevent S Validity Cash Disburse- 0.0389 94.74% 78.38%
their being treated as valid payments. ments
Cash disbursement records are reconciled wW Accuracy  Cash Disburse- 0.0010 94.74% 63.89%

to monthly bank statements. ments
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TABLE 7

Memory of Internal Control Information by Documentation Condition
Utilizing Signal Detection Theory Indices
Means [Medians] (Standard Deviations)

Sgnal Detection Theory Indices

Documentation Condition Al B"?
PREPARE .78 .06
N =38 [.89] [-.05]

(1.67) (.49)
REVIEW 72 -.01
N = 38 [.81] [-1.1]

(.25) (53)
OVERALL 75 .02
N =76 [.81] [-.09]

(23) (51)

& An index that measures of how participants were able to discriminate between old and
distractor (new) itemsin arecognition test.
P Anindex that measures the response bias of individuals taking a recognition test.
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TABLE 8

Spearman Rank-Order Correlations® of Control Risk Assessment (RISK) with
Memory of Internal Control Strengths and Weaknesses

PER_CS’ PER_CW°®

Documentation Condition Corrélation P-Value Corrélation P-Value
PREPARE -.299 0.034 .097 0.281
N =38

REVIEW -.051 0.381 -.213 0.100
N =38

OVERALL -.107 0.178 -.014 0.452
N=76

2 Reported probabilities are one-tailed.
® Percentage of the 13 internal control strengths recorded as hits.
¢ Percentage of the eight internal control weaknesses recorded as hits.
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Table9
Internal Control Ratingsin Order of Importance®
Descriptive
Statistics
Internal Control Audit Objective  Accounting Means [ Medians]
Department (Standard
Deviations)

1. Supporting documentation is Validity Cash 8.61
reviewed before authorizing disbursements [9.00]
payments. (1.33)
2. Aborted payments are marked to  Validity Cash 8.54
prevent their being treated as disbursements [9.00]
valid payments. (1.81)
3. Cashdisbursement recordsare  Accuracy Cash 8.54
reconciled to monthly bank disbursements [9.00]
statements. (1.81)
4. Goodsreceived are physically Validity Receiving 8.47
verified. [9.00]
(1.33)
5. Invoices are checked for prices,  Accuracy Accounts 8.36
guantities, and mathematical Payable [9.00]
accuracy. (1.49)
6. Payments are pre-numbered. Completeness Cash 8.17
disbursements [8.00]
(2.04)
7. Ability to record goodsreceived  Authorization Receiving 8.15
in the inventory recordsis [8.00]
restricted to those authorized. (1.42)
8. Purchase orders are authorized.  Authorization Purchasing 8.08
[8.00]
(.79
9. Invoices are matched to Validity Accounts 7.99
receiving reports. Payable [8.00]
(1.98)
10. Receiving reports are matched Compl eteness Accounts 7.96
to purchase orders. Payable [8.00]
(1.42)
11. Invoices are matched to Completeness Accounts 7.96
purchase orders. Payable [8.00]
(1.64)

#11-point scale (0 = “Not at all important”; 5 = “ Somewhat important”; 10 = “Extremely important”).
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Table 9 (continued)
Internal Control Ratingsin Order of Importance®

Descriptive
Statistics
Internal Control Audit Objective  Accounting Means [ Medians]
Department (Standard
Deviations)
12. There are authorization Authorization Purchasing 7.83
procedures and limits on buying [8.00]
power. (1.89)
13. Accessto receiving areasis Authorization Receiving 7.78
authorized and controlled. [8.00]
1.58
14. Cash disbursers are authorized ~ Authorization Cash 7.76
by the board of directors or the disbursements [8.00]
president of the company. (2.45)
15. Purchase orders are pre- Completeness Purchasing 7.72
numbered. [8.00]
(1.58)
16. Paid invoices are effectively Validity Cash 7.54
cancelled. disbursements [8.00]
(2.05)
17. Vouchers are pre-numbered. Completeness Accounts 711
Payable [8.00]
(2.25)
18. Batch totals of invoicesentered  Accuracy Accounts 6.93
are compared to totals of Payable [7.00]
invoi ces recorded. (1.82)
19. Certain limitsor rangesare put ~ Accuracy Purchasing 6.75
into place so only correct [7.00]
information can be entered into (1.88)
the purchase order.

20. Receiving reports are pre- Compl eteness Receiving 5.87
numbered. [6.00]
(2.45)
21. Thereis an approved list of Authorization Purchasing 5.66
suppliers. [5.00]
(2.38)

#11-point scale (0 = “Not at all important”; 5 = “ Somewhat important”; 10 = “Extremely important”).
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Table 10
Internal Control | mportance Ratings® and Memory Rankings
Descriptive
Statistics
Memory Accuracy
Internal Control Rating Memory Accuracy” Means [ Medians]
Ranking Ranking (Standard
Deviations)
1. Supporting documentation is 1 7 86.67%
reviewed before authorizing [100%)]
payments. (34.22%)
2. Aborted payments are marked to 2 12 79.73%
prevent their being treated as valid [100%)]
payments. (40.48%)
3. Cash disbursement records are 3 4 91.89%
reconciled to monthly bank [100%)]
statements. (27.48%)
4. Goodsreceived are physically 4 14 76.00%
verified. [100%]
(43.00%)
5. Invoices are checked for prices, 5 5 89.33%
quantities, and mathematical [100%]
accuracy. (31.08%)
6. Payments are pre-numbered. 6 18 64.00%
[100%]
(48.32%)
7. Ability to record goods received in 7 13 77.63%
the inventory recordsis restricted [100%)]
to those authorized. (41.95%)
8. Purchase orders are authorized. 8 1 97.37%
[100%]
(16.22%)
9. Invoices are matched to receiving 9 10 82.67%
reports. [100%)]
(38.11%)
10. Receiving reports are matched to 10 2 96.05%
purchase orders. [100%]
(19.60%)
11. Invoices are matched to purchase 11 8 85.53%
orders. [100%)]
(35.42%)

@11-point scale (0 = “Not at all important”; 5 = “ Somewhat important”; 10 = “Extremely important”).
® Mean memory accuracy of each internal control examined.
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Table 10 (continued)
Internal Control | mportance Ratings® and Memory Rankings

Descriptive
Statistics
Memory Accuracy
Internal Control Rating Memory Accuracy” Means [ Medians]
Ranking Ranking (Standard
Deviations)
12. There are authorization procedures 12 11 80.26%
and limits on buying power. [100%)]
(40.07%)
13. Accessto receiving areasis 13 9 84.21%
authorized and controlled. [100%)]
(36.71%)
14. Cash disbursers are authorized by 14 3 94.74%
the board of directors or the [100%)]
president of the company. (22.48)
15. Purchase orders are pre-numbered. 15 3 94.74%
[100%]
(22.48%)
16. Paid invoices are effectively 16 17 64.86%
cancelled. [100%]
(48.07%)
17. Vouchers are pre-numbered. 17 15 69.33%
[100%]
(46.42%)
18. Batch totals of invoices entered are 18 16 65.33%
compared to totals of invoices [100%)]
recorded. (47.91%)
19. Certain limits or ranges are put into 19 20 42.11%
place so only correct information [00.00%]
can be entered into the purchase (49.70%)
order.
20. Receiving reports are pre- 20 19 48.68%
numbered. [00.00%]
(50.31%)
21. Thereisan approved list of 21 6 88.16%
suppliers. [100%]
(32.53%)

@11-point scale (0 = “Not at all important”; 5 = “ Somewhat important”; 10 = “Extremely important”).
® Mean memory accuracy of each internal control examined.

¢ Tied with internal control number 15.

4 Tied with internal control number 14.
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TABLE 11
Spearman Rank-Order Correlations of Internal Control Importance Ratings® with
Memory Accuracy”

Internal Control

Internal Control Srength (S Correlation P-Value
or Weakness (W)
1. Accesstoreceiving areasis W -.250 0.029

authorized and controlled.

2. Receiving reports are pre- W -.202 0.089
numbered.

3. Payments are pre-numbered. S 419 0.000

4. Vouchers are pre-numbered. S 223 0.057

@11-point scale (0 = “Not at all important”; 5 = “ Somewhat important”; 10 = “Extremely important”).
® Percentage of auditors who had correct memory of thisinternal control.



TABLE 12

52

Memory of Internal Control Information with High and L ow I mportance Ratings

Means [Medians] (Standard Deviations)

by Documentation Condition

Importance Rating

Documentation Condition LOW? HIGH"
PREPARE 76.71% 87.57%
N =38 [80.27%] [90.50%]
(15.37%) (13.87%)
REVIEW 70.29% 79.06%
N =38 [69.35%] [85.14%
(12.97%) (20.02%)
OVERALL 73.72% 83.93%
N =76 [73.48%] [88.00%]
(13.78%) (16.02%)

& Theten internal controls with the lowest mean i mportance weightings.
P The ten internal controls with the highest mean importance weightings.



