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Internal Control Evaluation and Interference Effects
INTRODUCTION

Reports issued by authoritative bodies such as the Committee of Sponsoring Organizations (COSO) and the Canadian Institute of Chartered Accountants Criteria of Control Board (COCO) suggest that internal control is an increasingly important component of effective corporate governance.  This emphasis on internal controls has an important impact on the conduct of external audits.  Generally accepted auditing standards require that auditors acquire an understanding of internal control (CICA Section 5100, AICPA AU Section 319.01).  New audit methodologies have increased the emphasis on identifying risks (in many cases, business risk in addition to risks related to financial reporting) and on the reliance on internal control (Eilifsen, Knechel and Wallage, 2001).  Thus, techniques that increase the effectiveness of risk assessment and internal control evaluation should yield substantial benefits to both audit firms and their clients. 

The internal control evaluation is actually a series of sub-tasks, generally conducted in the following order: (1) obtain an understanding of internal control design and operation; (2) identify specific controls for relevant transaction-related objectives; (3) identify and evaluate weaknesses; and (4) test controls (Arens et al. 2003; Carmichael et al. 1995; Robertson and Smieliauskas 2001).  In contrast, Bell et al. (1997) advocate a different knowledge acquisition framework for a risk-based strategic-systems audit.  They suggest that an understanding of the risks should precede acquiring an understanding of the client’s key processes, although the reason for the order of the sub-tasks is not explicitly stated.  

This research investigates the extent to which the ability to identify risks affects the ability to identify weaknesses in the control system and whether certain techniques can be used to enhance to enhance the effectiveness of risk (and hence, weakness) identification.  Specifically, we theorize that consistent with output interference theory, the identification of controls would interfere with the ability to generate additional risks.  Therefore, we test the hypothesis that manipulating the order of the subtasks will affect participants’ ability to identify risks and weaknesses.  We also investigate whether the format of the internal control questionnaire can alleviate the possible effects of output interference.

Our results indicate that participants who identified risks first identified significantly more weaknesses, but significantly fewer controls, than did participants who identified controls first.  Alternative internal control questionnaire formats (risk-based vs. transaction-based) had no effect on participant performance in the task.  Our results appear to be consistent with output interference.
This research contributes to the auditing literature in at least three ways.  First, most auditing textbooks do not include risk analysis as an explicit step in the internal control evaluation process:  Typically, controls are identified, followed by weaknesses, without listing the risks to which the organization is exposed (either before or after the control identification step).  Our study examines how the ability to identify risks relates to the quality of an internal control evaluation.  Risk identification appears to be quite difficult for auditors as they may be less familiar with risks associated with an internal control environment than they are with the individual controls (Mascha 2001), which also provides support for the notion that risk identification is not typically performed as part of the internal control evaluation. Second, our study is the first to investigate the output interference effect within the context of an internal control evaluation.  Third, we propose and test two techniques, the organization of the internal control questionnaire and the ordering of the sub-tasks, that may minimize the effects of such output interference. 

PRIOR RESEARCH AND HYPOTHESES

Identification of Risks in Internal Control Evaluation


Auditing textbooks typically suggest that an investigation of the internal control system for purposes of assessing control risk commences by an examination of the procedures and controls in place.  In contrast, the “new” audit methodologies suggest that a key component of the audit is the documentation of strategic risks, followed by an examination of the organization’s responses to risks and the residual risks (Eilifsen, Knechel and Wallage 2001).  Implicit in this argument is the premise that the identification of risks aids in the subsequent identification of weaknesses.  This gives rise to hypothesis 1, stated below in the alternative form:

H1:
As the number of risks identified increases, the number of weaknesses identified will increase. 

Interference and Task Order Effects

We hypothesize that the identification of controls will interfere with an auditor’s ability to generate risks.  Our hypothesis follows from the psychological phenomenon of output interference, first documented by Slamecka (1968), who found that participants receiving a partial list of cue words from a previously viewed list were less successful in retrieving the remaining cue words than were participants who received no partial list. The performance of certain cognitive operations can also create interference which inhibits subsequent recall. Roediger (1978) found that the act of recalling produces interference; previously retrieved items interfere with the ability to recall new items.  When an item is recalled, the association between the recalled items and retrieval cues is strengthened, which increases the probability of recalling previously retrieved items but decreases the probability of recalling new, unrecalled items (Rundus, 1973).  Moving beyond recall tasks, Hoch (1984) found that the generation of reasons for a particular event to (not) occur interfered with the ability to generate reasons why the event would not (would) occur. Along a similar vein, Davies (1997) suggested that belief persistence was consistent with an output interference mechanism, as participants generating a reason for an event attached a greater likelihood to that event as the generated explanation interfered with the ability to generate contrary reasons or reasons for opposing outcomes. 

Researchers have found that auditors also display interference effects in analytical review. Anderson et al. (1992) found that auditors who were directed to consider non-error explanations for an anomaly generated fewer error explanations.  This finding is consistent with the hypothesis that non-error explanations received greater activation and that, therefore, error explanations were less likely to enter into consciousness.  Asare and Wright (1997), Bedard and Biggs (1991), Church and Schneider (1993) and Pei and Tuttle (1999) found that providing auditors with inherited hypotheses interfered with the auditors’ ability to generate additional hypotheses and explanations.  Again, this suggests that the heightened activation of the superior’s suggestion decreased the likelihood that other concepts would be activated. 

There is evidence to suggest that output interference could also affect internal control judgments.  Consistent with an output interference effect, Frederick (1991) found that auditors who received multiple-item cues from each category of controls recalled a smaller proportion of the uncued items than auditors who did not receive any cues.

Many audits proceed with a documentation of the existing internal control structure, where the auditor often identifies for him- or herself the controls for relevant transactions related objectives system, or the controls are identified explicitly by the client.  The auditor then identifies weaknesses, which involves the determination of risks to which the organization is exposed that are not addressed by controls.  However, we believe that the previous identification of controls and their related objectives might inhibit the generation of risks because of interference effects. 

Memory is conceptualized as a network of concepts, which are linked together according to various associations or relationships. For example, auditors may have concepts of risks and concepts of internal controls that are associated with those risks.   Once the auditor has identified controls in the system, they must determine the objectives (or risks) that are addressed by those controls.  This is a form of elaborative processing, which involves integrating a particular item with other items in a network of associated concepts, so that there is a greater processing of features shared by stimulus (in this case the control) and response (risk) items (Davies, 1997).  According to interference theory, the cued recall of an item is supposed to decrease as a function of the increase in strength of its competitors’ associations to the cue (Raaijmakers and Shirrfin, 1981; Rundus, 1973).  Therefore, risks that are addressed by controls compete for generation with risks that are not addressed by controls.  The risks that are addressed by controls are more likely to be generated as their associative links have been strengthened by the elaborative processing that occurs by matching controls to the underlying risks.  We hypothesize, therefore, that such a process would inhibit the generation of uncontrolled risks. 

If such interference occurs, then beginning the internal control evaluation with the documentation of the existing internal control structure will reduce the likelihood that uncontrolled risks are identified by the auditor.  We hypothesize that uncontrolled risk identification is enhanced by asking the auditor  to identify risks before acquiring a detailed understanding and performing a detailed evaluation of the internal control system
.


The hypotheses related to the task order effect are presented below in alternative form:

H2a:
Participants who identify risks first will be more able to identify risks in the system than participants who identify controls first. 

H2b: 
Participants who identify risks first will identify more weaknesses in the system than participants who identify controls first.

Internal Control Questionnaire Organization


Internal control questionnaires are typically organized either by transaction flow or by audit risk/objective.  Davis and Davis (1998) found that auditors tended to prefer an audit risk/objective knowledge organization structure for internal control tasks.  We hypothesize that organization by risk/objective would assist participants in the identification of risks and weaknesses, thus counteracting the potential interference arising from the analysis of controls.  The hypotheses related to internal control questionnaire organization are stated below in the alternative form:  

H3a:
Participants who use an internal control questionnaire organized by risks and objectives will be more able to identify risks than participants using an internal control questionnaire organized by transaction. 

H3b: 
Participants who use an internal control questionnaire organized by risks and objectives will identify more weaknesses in the system than participants using an internal control questionnaire organized by transaction. 

METHOD

We conducted a study using accountants in a Certified General Accounting (CGA) training program.  The task was adapted from Kopp (2003), and involved the evaluation of the internal controls of the purchases/payables/payments cycle of a medical supply company.  The case materials had been extensively pilot tested by practicing auditors, and our adaptations to reflect the additional instructions were pilot tested by eight students enrolled in an introductory auditing course to ensure clarity. 

The participants were randomly assigned to one of two conditions, which varied in the order of the sub-tasks to be completed.  Participants in the first condition (the risks-first condition) identified the risks that should be addressed by an internal control system after being told which system they would be assessing, and the nature of the company and its industry. They then received the detailed narrative description of the internal control system, after which they were given a second opportunity to identify risks in the system.  They then assessed the control strengths and identified any weaknesses.

The second task order condition group (the controls-first group) were instructed to assess the strengths of the system before assessing the risks and weaknesses.  They were provided with the same case materials, although they received the detailed narrative description immediately after learning which internal control system they would be assessing and the nature of the company and the industry.  After they assessed the control strengths present in the system, they were asked to identify all the risks and finally any weaknesses in the system. In other words, the only difference between the two conditions was that in the risks-first condition, participants explicitly considered the risks to be controlled before reading the internal control narrative.  In both cases, participants were permitted to go back to previous steps at any time, but were not able to skip forward. 

Participants in both groups were provided a training task before completing the experimental task.  The training task was a complete evaluation of a sales/receivables/receipts system.  The training task demonstrated the order of subtasks to be completed, which varied between the two groups, but the content of the task (the system description, and the risks, controls, and weaknesses identified) was identical for both groups. 

In order to ensure that the groups adhered to the proper order of subtasks to be completed, we implemented two procedures.  First, participants had to complete their case on three-part carbonless answer sheets.  The answer sheets consisted of a three-column table, with columns for risks, controls, and weaknesses.  Each row of the table was to contain a risk, a control that addressed that risk, or a weakness if no control existed. On the top sheet, only one column of the three-column table was available (the other two columns were shaded in).   That column was entitled “Risks” for the risk-first condition, and was entitled “Controls” for the control-first condition.  After completing that first step, the participants turned to the second page of the answer sheet, which now had two columns free and the third column shaded out.  The first column had the carbon copy of the answers they had written on the top page, leaving the second column to be filled in. That second column contained controls for the risk-first condition, and risks for the control-first condition.  After filling in the second column on the second page, participants proceeded to the third page where they filled in their weakness assessment in the last column.

These three-part sheets assured us that participants did not skip steps.  In particular, by examining the second page, we could ensure that the participant had filled out the first step on the first page as only a carbon copy appeared on the first column of the second page, while the second column of the second page contained original ink. As an additional control, we had participants request the detailed narrative description part way through the task, and we checked that they had attempted to identify risks if they were in the risk-first condition before distributing the narrative.  Hence, we were assured that all participants completed the tasks in the order prescribed.

Our second experimental manipulation varied the format of the internal control questionnaire across subjects.  All subjects were given a version of an internal control questionnaire to assist them in their evaluation.  The subjects were randomly assigned to the two conditions.  In one condition, the internal control questions were grouped according to the risk/objective they addressed (e.g., completeness, validity).  In the second group, those same internal control questions were grouped according to transaction flow. (e.g. purchasing, payment).  This resulted in a completely-crossed 2 x 2 experimental design.

Our experiment was administered to a total of 78 participants on three separate occasions to accountants attending sessions at the end of CGA Auditing 1 or Auditing 2 courses in two different cities
.  The responses of three subjects were eliminated as their responses were incomplete and impossible to encode. The risks, weaknesses, and strengths identified by each remaining subject were coded by two of the co-authors independently.
  The variables RISKS, CONTROLS and WEAKNESSES, representing the total number of different, valid  risks, controls and weaknesses, respectively, were computed for each participant.  

Data was also gathered on several other variables, including the length and nature of their work experience, the number of internal control assessments the subject had performed in the course of his or her work, age, and gender.  Participants were also asked:  how difficult and realistic they found the task; how difficult they found the ordering of the task to be; how different they found the performance of the task to be from the way they usually performed it; how different the internal control checklist was from the one they usually used; and how much they used the internal control checklist. 

RESULTS


Descriptive statistics are presented in Table 1.  On average, individual participants identified 5.07 different controls, 7.84 different risks, and 2.77 different weaknesses. 

Results of the linear regression of WEAKNESSES on RISKS and CONTROLS are presented in Table 2.  The coefficient of RISKS is positive and significant.  This is consistent with hypothesis 1, that participants that identify more risks also identify more weaknesses.  

Hypotheses 2a and 2b deal with the task order effect.  ANOVA results to test these two hyopotheses are presented in table 3.  While the task order condition factor was not significant in the RISKS analysis (providing no support for hypothesis 2a), it was highly significant in the WEAKNESS analysis.  That is, the risks first condition did indeed result in a more complete identification of weaknesses as we predicted, consistent with an interference effect.  However, while the risks first group did identify more risks than the controls-first group (means are presented in Table 4), the difference was not significant.   Interestingly, further analysis showed that the risks-first group identified significantly fewer controls than the controls-first group.  While we had no hypothesis regarding the effect of task order on number of controls, we did not anticipate this result.  

Hypotheses 3a and 3b posit that participants receiving an internal control questionnaire organized by objective would be more successful in identifying risks and weaknesses than participants receiving a questionnaire organized by transaction.  The internal control questionnaire (ICQ) format effect is not significant in any of the ANOVAs presented in Table 3.  Thus, there is no support for these hypotheses.

The results of manipulation checks are presented in Tables 4 and 5
.  For almost all of the variables measured, there is no significant difference in cell means across task order condition (Table 4) or internal control questionnaire format (Table 5).   This indicates that (1) the perception of key features of the task were consistent across groups; and (2) the random assignment of participants to groups was, for most part, effective in controlling for potentially confounding variables.

Despite random assignment to groups, however, the mean number of internal control assessments performed on the job by participants differed significantly across both task order condition and internal control questionnaire format conditions.  We performed the analyses presented in Table 3 with the number of internal control assessments included as a covariate.  The covariate effect was not significant in any of the analyses and the other results were qualitatively the same as those presented in Table 3.

LIMITATIONS, DISCUSSION AND CONCLUSION


Our study is subject to the usual limitations regarding experimental conditions.  All experimental participants appeared to be motivated and were compensated for their time.  Additionally, a $100.00 prize was offered to the participant with the highest score, so we have no reason to believe that the participants were not fully engaged in the task.   A more serious limitation may be that the nature of the task materials imposed some structure on the task.  Since the participants had to fill out risks, controls and weaknesses in a tabular format, they were perhaps more organized in their approach than they would otherwise be.  Additional research into the effects of such a structured approach would be a useful extension of this research. 

Our results suggest that identifying controls does interfere with the ability to identify weaknesses in the control system.  While the organization of the internal control questionnaire did not appear to be effective in reducing this problem, instructing subjects to identify risks that could be present in the system before analyzing the strengths of the system did improve their ability to identify weaknesses.  However, these subjects tended to under-identify controls that were present.


These results indicate that there could be a trade-off between audit efficiency and audit effectiveness.  If auditors fail to identify weaknesses in the client’s system, this undermines the effectiveness of the audit.  The auditor cannot identify potential improvements to be made to the client’s system, which are often a significant component of the “value-added” services provided by the audit.  An arguably greater threat is that the auditor’s failure to identify weaknesses may imply that errors are present in the final audited financial statements.

Audit effectiveness can perhaps be improved by identifying the risks to be addressed by the system before analyzing the controls.  However, participants following this task sub-order tended to under-identify controls.  This hinders audit efficiency as the auditor will then ultimately place less reliance on the internal control system in place than could be otherwise justified. 


A possible solution to this problem would be to employ both strategies: one member of the audit team could follow a risks-first task order, while another member could follow a controls-first task order.  Alternatively, the reviewer could follow a different strategy than the subordinate.

Table 1.  Descriptive Statistics

	Variable
	N
	Minimum
	Maximum
	Mean
	Standard

Deviation

	CONTROLS
	74
	0
	9
	5.07
	2.62

	RISKS
	74
	0
	17
	7.84
	3.01

	WEAKNESSES
	74
	0
	8
	2.77
	1.93


Notes

CONTROLS, RISKS AND WEAKNESSES are the number of distinct controls, risks and weaknesses, respectively, identified by each of the subjects.  *, ** and *** indicate that the t-statistic is significant at p<.10, p< 0.05 and p < 0.01, respectively.

Table 2.  Regression Results

	WEAKNESSES = (1 + (1RISKS + (2CONTROLS + (

	Variable
	Coefficient
	Standard Error
	t
	

	Intercept

RISKS
CONTROLS
	1.76

0.24

-.17
	0.65

0.07

0.08
	2.72***

3.17***

-1.95*
	

	R2  = 0.14


Notes

CONTROLS, RISKS AND WEAKNESSES are the number of distinct controls, risks and weaknesses, respectively, identified by each of the subjects.  *, ** and *** indicate that the t-statistic is significant at p<.10, p< 0.05 and p < 0.01, respectively.

Table 3.  Results of ANOVA
Dependent Variable: RISKS

	Source
	Sum of Squares
	Degrees of Freedom
	Mean Square
	F

	Task Order

ICQ Format

Task Order * ICQ Format

Error

Total
	0.63

7.83

2.99

648.90

660.05
	1

1

1

70

73
	0.63

7.83

2.99

9.27
	0.07

0.84

0.32


Dependent Variable: WEAKNESSES

	Source
	Sum of Squares
	Degrees of Freedom
	Mean Square
	F

	Task Order

ICQ Format

Task Order * ICQ Format

Error

Total
	15.14

1.98

1.47

254.58

841.00
	1

1

1

70

73
	15.14

1.98

1.47

3.64
	4.17**

0.54

0.41


Dependent Variable: CONTROLS

	Source
	Sum of Squares
	Degrees of Freedom
	Mean Square
	F

	Task Order

ICQ Format

Task Order * ICQ Format

Error

Total
	153.9

3.0

4.4

338.3

500.7
	1

1

1

70

73
	153.9

3.0

4.4

4.8
	31.80***

0.60

0.90


Notes

CONTROLS, RISKS AND WEAKNESSES are the number of distinct controls, risks and weaknesses, respectively, identified by each of the subjects.  Task Order is a factor with two conditions:  Risks first, and Controls first.  ICQ Format is the internal questionnaire factor with two conditions:  organized by risk/objective, and organized by transaction.

*, ** and *** indicate that the F-statistic is significant at p < 0.10, p < 0.05 and p < 0.01, respectively.

Table 4.  Cell means by Task Order Condition

	
	Mean of Risk First Condition
	Mean of Control First Condition
	t

	WEAKNESSES
	3.21
	2.31
	2.06**

	RISKS
	7.92
	7.75
	0.24

	CONTROLS
	3.66
	6.56
	-5.69***

	Manipulation Checks:

	Difficulty of task (1=not, 11=very)
	5.54
	5.94
	-0.79

	Realism of task (1=not, 11=very)
	8.08
	7.80
	0.52

	Difficulty of ordering of task steps (1=not, 11=very)
	5.24
	5.49
	-0.45

	Difference between performance of the task and how they “usually perform it” (1=not, 11=very)
	6.59
	7.12
	-0.59

	Months of work experience
	49.7
	36.0
	1.23

	Number of internal control assessments performed on job
	2.0
	1.5
	2.20**

	Age in years
	34.1
	32.6
	0.80


Notes

CONTROLS, RISKS AND WEAKNESSES are the number of distinct controls, risks and weaknesses, respectively, identified by each of the subjects.  *, ** and *** indicate that the t-statistic is significant at p < 0.10, p < 0.05 and p < 0.01, respectively.

Table 5.  Cell means by Internal Control Questionnaire Presentation condition

	
	By Transaction
	By Objective
	t

	WEAKNESSES
	2.91
	2.64
	0.60

	RISKS
	8.17
	7.54
	0.90

	CONTROLS
	4.94
	5.18
	-0.39

	Manipulation Checks:

	Difficulty of Task (1=not, 11=very)
	5.85
	5.64
	0.42

	Realism of Task (1=not, 11=very)
	7.88
	8.00
	-0.22

	Difficulty of ordering of Task Steps (1=not, 11=very)
	5.64
	5.13
	0.96

	Difference between performance of the task and how they “usually perform it” (1=not, 11=very)
	6.69
	6.97
	-0.33

	Months of work experience
	36.8
	48.9
	-1.08

	Number of internal control assessments performed on job
	2.06
	1.49
	2.39***

	Age
	32.1
	34.6
	-1.39


Notes

CONTROLS, RISKS AND WEAKNESSES are the number of distinct controls, risks and weaknesses, respectively, identified by each of the subjects.  *, ** and *** indicate that the t-statistic is significant at p  < 0.10, p < 0.05 and p < 0.01, respectively.
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� This hypothesis is also somewhat related to framing effects.  Emby (1994) found that auditors rely less on internal controls when words such as risk are embedded in the task materials.  It is suggested that the use of these words activates a different problem representation, or frame, that changes the auditor’s judgments.  However, there are substantial differences between the framing studies and this study.  First, framing studies investigate the impact of changing the wording of the experimental materials.  In our study, in contrast, we vary the way (specifically the order) in which the auditor performs the task.  As well, framing studies look at the overall control risk assessment.  This study looks at the auditors= ability to identify uncontrolled risks, which is an important intermediate step within the overall control risk assessment. 





� We performed T-tests of the dependent variables of the study (number of risks, controls and weaknesses identified) to ensure that there were no significant differences between groups.  The groups (City 1 vs. City 2, and Audit 1 vs. Audit 2 students) had no significant differences between the number of risks identified or the number of controls identified.  On average, however, the City 1 subjects generated significantly more weaknesses than did the City 2 subjects (mean 3.26 vs. 2.22, p < 0.05), and the Audit 1 subjects generated significantly more weaknesses than did the Audit 2 subjects (3.53 vs. 2.43, p < 0.04).


� The kappa coefficient of inter-coder reliability was 89.6%, and all disagreements were reconciled.


� Results of independent samples T-tests are presented in Tables 4 and 5.  We also performed Mann-Whitney non-parametric U-tests.  Results were qualitatively similar.





