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PREFACE 

A study was conducted to examine the impact of the use of an expert 

system as a decision aid on the ability of the auditor to learn from 

experience. The methodology employed a laboratory setting which 

provided measurements of the effectiveness and efficiency of the 

decision making process before and after the use of an expert system, a 

conventional decision aid, or no decision aid for training. 

The study provided information on the use of consensus as a 

surrogate for accuracy in accounting studies. In addition, the learning 

attributable to outcome feedback and task properties feedback in a 

realistic decision making environment was explored. 
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CHAPTER I 

THE RESEARCH PROBLEM 

Introduction 

The decision making process during the course of an audit has 

proven to be well suited to the use of decision aids. Regression and 

other statistical techniques have been applied to sample size 

determination, analytic review and sample analysis (Deakin and Granof, 

1974; Kinney, 1978 and 1979; Stringer, 1979). In addition, many large 

accounting firms currently make use of some form of manual or 

computerized decision support aid during various phases of the audit. 

Two recent developments have had and will continue to have a 

profound effect on the overall audit function and specifically the use 

of decision aids during the audit decision making process. The first 

development is the increased competitiveness of the audit environment. 

Increased competitiveness has led to an emphasis on the effective and 

efficient use of time. The second development is the technological 

advancements in computer hardware and software which have resulted in 

the rapid expansion of computers into the business community. These 

developments have increased the need for auditors to keep abreast of new 

computer technologies and incorporate them into the audit process 

whenever feasible if they are to remain competitive in today's 

environment. 
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In 1983, the American Accounting Association (AAA) Audit Section's 

technical committee issued its first report on the impact of information 

tecqnology on auditing. The report recognized the fact that the 

auditing profession had been slow to integrate computer technology into 

the performance of an audit, but went on to indicate that it is 

imperative for auditing practitioners and researchers to cooperate in 

utilizing new technologies in redesigning the audit practice (AAA Audit 

Section Report, 1983). 

One fairly recent development in computer technology that is having 

a tremendous impact on decision making is expert or knowledge-based 

systems. Expert systems are interactive computer programs that use the 

knowledge obtained from experts to solve problems in a relatively narrow 

area of expertise. They are one result of artificial intelligence 

research, which is concerned with developing computer systems to solve 

problems that would normally be associated with human intelligence 

(Harmon and King, 1985). Expert systems differ from more traditional 

decision aids in that they provide a suggested solution. Even so, they 

should be considered as yet another type of decision aid, intended to 

provide assistance to the decision maker who will ultimately make the 

critical decisions (Bailey, et al., 1986). 

Overall interest in expert systems is apparent from the amount of 

current literature dealing with the subject as well as the recent 

appearance of commercial systems generation software, commonly referred 

to as expert system shells, and commercial expert systems. Various 

research groups have built successful expert systems in the areas of 

medical diagnosis and treatment, chemical structure analysis, geological 

exploration, computer configuration, and computer fault diagnosis. 



While business use of expert systems is not as advanced as in the 

physical sciences, businesses are becoming increasingly involved in 

expert system research, with over half the companies in the Fortune 500 

actively pursuing expert systems development (Newquist, 1986). Many 

large banks, including New York's Chase Manhattan Bank, are either 

implementing expert systems or involved in expert systems research 

(Friis, 1985). 

3 

Interest in expert systems in auditing is evidenced by the amount 

of research being conducted by both academicians and accounting firms. 

Numerous accounting firms and individual researchers have already built 

successful prototypes of expert systems, and many other firms and 

individuals are actively involved in research in this area. The 

University of Southern California Audit Symposiums held in 1984 and 1985 

included papers dealing with expert systems and the 1986 symposium was 

devoted to expert systems and audit judgment. The AAA Audit Sections' 

Report (1983) specifically mentions expert systems as an important area 

for research. 

Research Objective 

The preponderance of the research to date on expert systems in the 

auditing environment has been directed towards the development of 

systems. This research is proving to be relatively successful and the 

use of expert systems in auditing appears to be assured. The actual 

role expert systems will play and the impact of their use has just begun 

to be explored. Borthick (forthcoming) points out that research is 

needed in several areas, including the extent to which the use of an 

expert system will improve decision quality and create learning 



efficiencies. Research into the learning efficiencies associated with 

the use of expert systems should provide important information that 

needs to be considered when the systems are being developed, 

implemented, and used in practice. 

The primary objective of this research is to examine the learning 

efficiencies that occur with the use of an expert system as a decision 

aid during the audit process. This objective stems from a desire to 

determine whether the use of an expert system as a decision aid during 

the course of an audit will also provide training to the user. The 

research project addresses the following research question: 

Will the use of an expert system as a decision aid during 
the audit process affect the experiential learning process 
that is necessary for audit decision making? 

This research question addresses the impact of the use of an 

advanced type of decision aid on the way the auditor learns decision 

making skills (acquires skills) that are necessary for making the types 

of decisions fundamental to the performance of every audit. The next 

section explains the importance of this research question. 

Importance of the Problem 

Since the early 1970's, the auditor's professional judgment has 

been the subject of considerable research. The primary objective of 

this research has been to improve the decision making ability of the 

4 

auditor, which is most often defined as improved consistency or improved 

consensus (Joyce and Libby, 1982). The majority of this literature 

falls under the heading of human information processing and is intended 

to serve two basic purposes; (1) to lead to improvements in the 

auditor's decision making ability and (2) to add to the basic knowledge 
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of human decision processes (Libby and Lewis, 1982). One outgrowth of 

this research has been the development of decision aids. 

Studies have been undertaken to explore the effect of experience on 

audit judgment. (Ashton and Kramer, 1980: Hamilton and Wright, 1981: 

Biggs and Mock, 1980). The consensus among experienced auditors was 

found to be higher than for inexperienced auditors. While the fact that 

experienced auditors make decisions differently than do inexperienced 

auditors has been fairly well established, work to determine how the 

decision making process changes i.e. what learning takes place, has just 

begun (Waller and Felix, 1984a and 1984b: Gibbins, 1984). Joyce and 

Libby (1982) point out the importance of learning in a profession as 

dynamic as auditing. 

The topic of learning1 takes on new importance with the 

introduction of advanced decision aids in the form of expert systems, to 

the audit process. At present, the major emphasis of research in 

auditing expert systems is the development of systems to aid the staff 

auditor in the field. Accounting firms traditionally consider the time 

an individual spends as a staff auditor as a training ground for 

advancement in the firm. Even thought the major thrust of this research 

has been on development of decision aids, nearly all the researchers 

indicate that the use of expert systems during the audit should result 

in increased learning. McKee (1986, p. 43) states that •conceivably, 

the overall training process could be accelerated with the use of expert 

1 Although many different definitions of learning exist, a 
functional definition will be employed throughout this paper, i.e. 
learning is considered to take place and can be measured by improved 
performance and/or decreased time to make decisions, and is considered to 
be the equivalent of skill acquisition. 



systems that provide recommendations against which developing auditors 

could test their judgments.• 

While expert systems developers argue that the use of expert 

systems will improve learning others foresee possible problems with 

their use. The concern is that the use of expert systems might 

interfere with the process the auditor goes through to become 

experienced. As Baab (1986) points out 

The auditor must not lose the ability to judge. Judgment 
comes with the experience of going through the thought 
process of establishing a proper allowance 50 times rather 
than pressing a button 50 times and accepting the answer (p. 
186). 

The extensive use of expert systems in accounting firms (or any 

other business) will have long range socio-economic implications. The 

job functions of various members of the firm may be altered by the use 

6 

of expert systems. This change in job function doesn't necessarily have 

to be bad, but there is always the danger of deskilling (Chamot, 1984). 

Deskilling occurs when jobs that once required individuals to understand 

large quantities of information can be performed by individuals with 

limited actual knowledge but access to the information via the computer. 

No research has been conducted to date on the impact of expert 

systems use on the staff level auditor which would provide support for. 

either of the viewpoints discussed above. The high cost of expert 

system development and the commitment of both time and resources 

required make it imperative that research be undertaken to provide some 

insight into the types of learning efficiencies that will actually occur 

when expert systems are used. The present research seeks to provide a 

first step in filling this void by investigating the impact of the use 

of an expert system as a decision aid during the audit process on the 
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ultimate ability of the auditor to make the kind of audit decisions that 

are considered crucial. 

Many accounting firms are currently involved in research projects 

aimed at the development of expert systems. The results of research 

into the impact of the use of expert systems should prove useful during 

the development phase as well as in the actual implementation and use of 

expert systems. Addressing these issues in a timely fashion wll allow 

firms to incorporate knowledge of any learning efficiencies into the 

development and implementation of expert systems. 

Strategy transformation theory provides an understanding of the way 

an individuals' decision making strategies change through experience and 

provides the theoretical basis for this research project. The 

hypotheses generated from strategy transformation theory were tested in 

a lab study involving the evaluation of internal controls over factory 

payroll. To provide a richer understanding of the research question, 

demographic data was collected on the subjects and their attitudes 

towards the decision aids was examined. 

The remainder of this dissertation is divided into five chapters. 

Chapter two reviews the relevant literature on expert systems, decision 

aids, and human information processing research into internal control 

evaluations. Chapter three describes the theoretical framework 

underlying this research and sets forth the hypotheses to be tested. 

Chapter four presents the methodology and research design used to 

conduct this research. The res~lts of the analysis are presented in 

Chapter five. A summary of the conclusions of the study as well as the 

limitations appear in Chapter six. 



CHAPTER II 

REVIEW OF LITERATURE 

Introduction 

One of the most important goals of auditing research is to improve 

decision making. In 1977, the American Accounting Association Committee 

on Human Information Processing listed three basic strategies for 

improving the quality of human decisions: 

(1) The information set upon which such decisions are based may 
be altered. 

(2) The ability of decision makers to use information may be 
improved. 

(3) Formal models of human decision making may be 
constructed. 

The first strategy emphasizes the information itself while the 

second strategy emphasizes the education, training, and experience of 

the decision maker. The third strategy emphasizes the use of formal 

models to supplement or replace the human decision maker. Strategy two 

recognizes the need to examine the affects of training and experience, 

while strategy three has fostered the development of different types of 

decision aids to assist the auditor and to improve the consistency of 

his/her judgment. The present study examines the impact of strategy 

three on strategy two, i.e. the effect of the use of a decision aid on 

an auditor's training and experience. 

A multidisciplinary approach to the literature review is required 

since the purpose of this study is to examine the impact of the use of 

8 
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an expert system on the auditor's ability to learn to make decisions. 

The first section of the literature review will provide an overview of 

expert systems and discuss current research on expert systems within the 

auditing domain. The second section will examine the relevant human 

information processing research on internal control evaluation, feedback 

and learning, and the impact of decision aids on learning. 

Expert systems 

Expert Systems an overview. 

Decision support systems (DSS) is a term given to the broad group 

of systems that support the decision making process of the user. While 

the modern concept of a decision support system is a system that is 

computerized, manual (paper and pencil) systems could also be considered 

as a type of decision support system. The main function of expert 

systems in auditing is to provide a tool for the decision maker and in 

this regard expert systems can be considered as an advanced type of 

decision support system. 1 

Since the area of expert systems is relatively new multiple 

definitions and terminology exist. A brief discussion of the definition 

of expert systems and the characteristics of relevance to this research 

should help eliminate possible confusion. An expert system is a 

computer program which uses expert knowledge to attain high levels of 

performance in a narrow problem domain. Expert systems are one outcome 

1 Since the definition of a decision support system (DSS) and an 
expert system (ES) are both still being debated, arguments for 
considering an ES to be a DSS exist (see for example Bailey, et al. 
1986) and arguments for considering an ES to be different than a DSS 
exist (see Turban and Watkins 1986). 



of artificial intelligence research. Artificial intelligence research 

is concerned with developing computer systems, consisting of both 

hardware and software, to solve problems that would normally require 

human intelligence. Edward Feigenbaum of Stanford University has 

provided the following explanation: 

••• an expert system is an intelligent computer program that 
uses knowledge and inference procedures to solve problems that 
are difficult enough to require significant human expertise 
for their solution. Knowledge necessary to perform at such a 
level, plus the inference procedures used, can be thought of 
as a model of the expertise of the best practitioners of the 
field. 

The knowledge of an expert system consists of facts and 
heuristics. The "facts• constitute a body of information that 
is widely shared, publicly available, and generally agreed 
upon by experts in a field. The "heuristics" are mostly 
private, little-discussed rules of good judgment (rules of 
plausible reasoning, rules of good guessing) that characterize 
expert-level decision making in the field (Harmon and King, 
1985, p. 5). 

Expert systems developed to date can be divided into two major 

categories, problem solving and training. Problem solving expert 

systems can be further subdivided into categories based on the problem 

solving activity they perform. These subcategories include systems 

designed for interpretation, prediction, diagnosis, design, planning, 

10 

monitoring, debugging, or control. Expert systems designed for training 

or instruction attempt to identify weaknesses in the student's behavior 

and provide feedback that will allow the student to correct the 

weaknesses (Waterman, 1986). Expert systems work to date in auditing 

falls under the problem solving construct. 

An expert system differs from more traditional decision support 

systems in several important ways. First, expert systems query the user 

for input whereas in a conventional decision support system, the user 

queries the system (Turban and watkins, 1986). The sequence of the 
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questions to the user is based on internal weights and may not follow 

the actual decision making process of the expert. This is due to the 

fact that many expert systems do not attempt to duplicate the decision 

making process of the human expert, instead they strive to produce the 

same result as the expert (McKee, 1986). The expert system then 

provides a suggested solution (evaluation) to the user. In conventional 

decision support systems, the user or the user in conjunction with the 

system arrives at the solution. The solution provided by the expert 

system can be reached with less than absolute certainty, that is, the 

system could provide a suggested solution with the degree of certainty 

associated with it. 

Expert systems also differ from more traditional decision support 

aids by placing emphasis on knowledge itself rather than formal 

reasoning methods and algorithmic solutions. Expert systems are 

sometimes referred to as knowledge based systems because of this 

emphasis. They utilize symbolic representation, symbolic inference, and 

heuristic search to arrive at problem solutions. Another way in which 

expert systems differ from conventional decision support system is that 

they can make mistakes since they perform like experts, following 

heuristic process rather than mathematical algorithms (Hayes-Roth, et 

al., 19 86). 

Researchers, both in academia and in public accounting firms, have 

actively pursued the use of expert systems in various areas of 

accounting. While both auditing and tax have proved well suited for 

expert systems applications only the research related to auditing will 

be discussed here. One of the major goals of much of the expert system 

research in auditing has been to develop systems that will make the same 



evaluation or come to the same conclusion as the expert. Other, more 

recent, research has concentrated on simulating the decision making 

process of the expert. This research is strongly rooted in cognitive 

psychology and is providing some insight into the decision making 

process of auditors. 

Expert Systems in Practice. 

12 

The Big Eight accounting firms are becoming increasingly involved 

in expert systems research. The research being conducted by public 

accounting firms is typically motivated by a desire to provide an 

expert system which will aid in the decision making process of the user 

and not by a desire to simulate the actual decision making process of 

the expert. The Audit Research Group of Peat, Marwick, Mitchell & 

co. has contracted with consultant William Wright to develop an expert 

system (Willingham, et al., 1986). The system will assist the auditor 

in the estimation of the dollar amount of the uncollectible reserve for 

the bank's portfolio of loans. The one major requirement for the 

development of this system was that it be developed in a microcomputer 

environment using commercially available expert system shells. Peat, 

Marwick, Mitchell & co. has found overwhelming approval for this 

research within the firm and is currently involved in feasibility 

studies to identify other areas in audit programming and planning that 

will be adaptable to expert system development. 

Delloite, Haskins, and Sells is presently using ControlPlan, an 

expert systems like program, during the evaluation of internal 

accounting control (Stewart, 1986). Delloite, Haskins, and Sells is 

currently developing a comprehensive, integrated audit support system 



called AuditPlus. AuditPlus will be developed using artificial 

intelligence techniques and will incorporate new audit tools including 

expert systems. The system is being developed to run on the IBM PC so 

it will be available to assist the auditor in the field. 

While Price Waterhouse is not using expert systems at the present 

time, they have announced the formation of a Technology Assessment 

Centre. The primary role of the Centre will be the exploration of 

artificial intelligence with special emphasis on expert systems 

(Bertholdt, 1986). 
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Arthur Young has specifically designated expert systems as one of 

its software growth areas. Arthur Young, in conjunction with research 

groups at MIT, is in the process of developing expert systems for group 

decision making, the managing of corporate executives, information 

sharing, and application management. One objective of this research is 

to develop expert systems that can be marketed to clients as strategic 

tools. (Kologziej, 1986). 

Expert Systems Research. 

Auditing academicians have been active in the investigation of the 

role of expert systems in auditing. TICOM (The Internal Control Model) 

was one of the earliest attempts to use artificial intelligence 

techniques in an auditing context (Bailey, et al., 1985). While TICOM 

is not an expert system, it is a computer-based analytic tool based on 

the artificial intelligence concepts of knowledge representation and 

graph simplification. TICOM is designed as a d~cision support aid to 

assist the auditor in designing, analyzing, and evaluating internal 

control systems. The auditor can use TICOM to model the information 
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system and then use the query ability to evaluate the system of internal 

control. 

One of the first expert systems in auditing, EDP-EXPERT, was 

created by Hansen and Messier (1982). The system was built to provide 

decision support for the EDP auditor, an area well suited to expert 

system development because of the complex and dynamic nature of the 

computer systems being audited, and also because of the limited number 

of qualified and experienced EDP auditors. EDP-EXPERT was developed 

using the rule-based expert system software shell AL/X. The initial 

knowledge base was developed using what Johnson (1983) refers to as 

reconstructed methods. This involves the use of available references, 

i.e. textbooks and/or firm manuals, to construct the basic knowledge 

structure. One computer audit specialist served as the expert and 

provided the weights and feedback to complete the system (Hansen and 

Messier, 1986). 

EDP-EXPERT has been investigated using seventeen auditors attending 

a computer audit training session. The subjects were asked to make 

evaluations of internal control for a case situation prior to using EDP

EXPERT, and after using EDP-EXPERT. The evaluation EDP-EXPERT provided 

for each subject was also recorded. The evaluations made before the use 

of EDP-EXPERT were not correlated to the evaluations made by EDP-EXPERT, 

but they were correlated to the evaluations made after the use of the 

system. The evaluations made after the use of EDP-EXPERT were most 

highly correlated with the evaluations made by EDP-EXPERT, providing 

support to the contention that the use of EDP-EXPERT did have an impact 

on the subjects' evaluations (Hansen and Messier, 1986). 
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Expert systems are also being developed to model the auditor's 

going-concern judgment. Biggs and Selfridge (1986) chose the going

concern judgment because it requires a high level of expertise, it 

involves a high risk for auditors if an error is made, expansion to the 

more general analytical review should be possible, and it provides one 

of the few areas in auditing where known evaluation criteria exist. The 

GC-X (Going-Concern Expert) system was programmed in LISP and operates 

on a VAX 11/780 computer. The knowledge base was obtained through 

interviews with several experts (partners and managers from a Big Eight 

accounting firm). 

Dillard and Mutchler (1986) have also begun work on an expert 

system for the going concern opinion decision. The domain specific 

knowledge was gathered from three audit partners using verbal protocol 

analysis. The protocols of two of the auditors were used as the basic 

data base, while the protocol of the third was held out to be used for 

system validation. The project is in the very early developmental stage 

and is directed more towards the development of a model and the 

generation of hypotheses than towards testing and evaluation. 

AUDITOR (Dungan and Chandler, 1985) was developed to assist the 

professional auditor in the estimation of the dollar amount of a 

client's uncollectible accounts receivable. The system is based on a 

version of AL/X which runs on microcomputers. The knowledge for the 

system was obtained from four practicing auditors who also assisted 

during the refinement of the ~ystem. AUDITOR was validated by both open 

book and blind procedures. Under open book procedures, the auditor 

doing the evaluation is aware of the source of the judgment (AUDITOR or 

human) and has access to the actual judgments made by the auditors on 
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the job. The blind procedure does not provide any information about the 

source of the judgment. AUDITOR was rated acceptable in over 90% of 

both the open book and blind evaluations. 

The evaluation of internal controls also appears to be well suited 

to expert systems. The recent competition among audit firms has 

resulted in firms modifying their audit approach and relying more 

heavily on internal control to increase efficiency. An expert system in 

this area could provide much needed expertise for those members of the 

audit team who lack adequate experience and/or knowledge. Grudnitski 

(1986) used the EMYCIN shell to develop a prototype system that offers 

advice about the effectiveness of an accounting application's internal 

controls. The knowledge of ICES (Internal Control Expert System) was 

built from entry-level auditor training materials and is limited to the 

Sales and Accounts Receivable cycle. 

Meservy, et al. (1986) also explored the·area of internal control 

evaluation and expert systems. Their approach is strongly rooted in 

cognitive psychology and is concerned with modeling the problem solving 

characteristics of the auditor rather than building a problem solver. 

One auditor from a major accounting firm served as the primary subject 

for the development and tuning of the model. The primary subject and 

six other auditors assisted in the validation of the model. 

Steinhart (1987) used the construction of a rule-based expert 

system to study planning-stage materiality judgments. The purpose of 

the study was to determine the impact of various types of information on 

planning-stage materiality judgments, the construction of the expert 

system provided the vehicle to elicit this information. The initial 

production system (prototype) called AUDITPLANNER was developed from 



audit training manuals. The refinements to the system were made using 

the knowledge of one auditor from a major public accounting firm. 
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During a series of interactive sessions the auditor was able to provide 

assistance in the modification of AUDITPLANNER. Six experienced 

auditors from the same accounting firm used the modified system to make 

judgments about thirteen companies. In a post-questionnaire, five out 

of six of these auditors indicated that the system should be useful as a 

decision aid and that they would use it as a training device for 

subordinates. 

The extent of research into expert systems in auditing is evidence 

of the interest of academia and public accounting firms in expert system 

development and use in the auditing domain. With continued improvements 

in expert system technology, the use of expert systems in auditing 

should continue to expand. It is therefore, of extreme importance that 

research into the impact of expert systems usage be undertaken. 

Human Information Processing Research in Auditing 

Research in human information processing has provided insight into 

the decision making process of the auditor (for a complete review see: 

Joyce and Libby, 1982; Libby, 1981; and Libby and Lewis, 1982). Human 

information processing research of relevance to this paper includes 

studies of internal control evaluation, effect of feedback on learning, 

and effect of decision aids on learning. 

Internal Control. 

Internal controls have been studied within different areas of human 

information processing, but the majority of the work has utilized the 
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lens model framework. The lens model framework has proven useful in 

policy capturing studies, achievement and learning studies, and judgment 

accuracy studies (Libby and Lewis, 1982). The lens model (Brunswick, 

1952) provides a method of identifying many of the characteristics of 

judgment under uncertainty. The model views the judge as making a 

decision based on available information (cues) about an event (criterion 

event) that is not directly observable. The relationship of the cues to 

the criterion event and to the judges response are not always clear. 

One of the first auditing studies to utilize the concepts of the 

lens model was performed by Ashton (1974). Sixty-three auditors from 

four different firms made evaluations of the internal control systems 

for payroll using a six-point scale. Thirty-two cases were generated 

from a 1/2 fractional replication of a 26 analysis of variance. The 

auditors relied most heavily on the two separation of duties factors in 

forming their judgments. In addition to the information about the 

factors used, the study provided information on the consensus between 

auditors. Since no measure of the accurate response was available, the 

consensus between auditors was used as a surrogate. The auditors' 

evaluations exhibited a relatively high between judge consensus, with a 

correlation of .70. 

Ashton and Kramer (1980) used the same cases as Ashton (1974) to 

evaluate the affects of experience on the ability to make internal 

control evaluations. Students and auditors were required to make 

evaluations in identical tasks. The students were less predictable than 

the auditors and they also placed less emphasis on internal control. 

The consensus among the students was .66, slightly lower than that of 

the auditors. 



19 

The work of Ashton (1974) was replicated and extended by Ashton and 

Brown (1980). They added two cues relating to the rotation of duties 

and the use of background inquiries for new employees to the Ashton 

(1974) cases to produce a more complex judgment task. The order in 

which the cues were presented was also varied, but order was found to 

have no impact on the outcome. In this study thirty-one auditors with 

from one to three years experience evaluated 128 principle cases from a 

1/2 replication of a 28 analysis of variance and 32 repeat cases. The 

results were virtually identical to that of Ashton (1974). 

Hamilton and Wright (1981) modified the Ashton (1974) study to 

investigate the impact of experience on internal control judgments. The 

subjects in the experiment were seventeen auditors, with varying levels 

of experience, from one office of a national public accounting office. 

The more experienced auditors were found to have higher consensus than 

the less experienced auditors. Consistent with the previous studies, 

separation of duties was found to be the most important factor in the 

internal control judgments. 

The auditor's evaluation of internal controls has also been studied 

using protocol analysis. Protocol analysis is one method of obtaining 

information about the predecisional behavior of decision makers. Biggs 

and Mock (1983) investigated the decision processes of four experienced 

auditors in the evaluation of internal controls over a company's revenue 

cycle. Due to the inherent limitations of protocol analysis this study 

is descriptive in nature. One of the major benefits from this study was 

the evaluation of internal control in a more realistic setting. 
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Feedback and Learning. 

The method or type of feedback has been shown to impact the 

decision makers achievement and learning. Studies of feedback in the 

psychology literature typically fall under the heading of multiple cue 

probability learning (MCPL) studies. Multiple cue probability learning 

studies are characterized by (1) artificial or non-meaningful tasks, 

ones where the subjects background will provide no assistance, (2) 

prespecified cue relationships which the subjects are to learn, and (3) 

learning which results from the subject being provided with feedback 

(reinforcement) after each trial (Hammond, 1971). 

Feedback can be classified as outcome, task properties, cognitive, 

and lens model. Outcome feedback occurs when subjects are given the 

correct answer immediately after each trial. Task properties feedback 

provides subjects with information about the task itself and often takes 

the form of statistical information about the relationship between the 

cues and the correct answer. Cognitive feedback provides the subjects 

with information about their decision making strategy and often takes 

the form of statistical information about the relationship of the cues 

and their responses. Lens model feedback consists of a combination of 

cognitive and task properties feedback. Outcome feedback alone has 

tended to result in slow or inefficient learning and in some cases 

actually decrease learning. Cognitive feedback alone has not been very 

successful in improving learning, but task properties feedback and lens 

model feedback have proven to be equally effective. 

A variation on the multiple cue probability learning studies has 

provided insight in accounting. The most significant departure from the 

psychology studies is that of a meaningful or realistic task. One of 
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the first studies (Harrell, 1977) examined the impact of task properties 

and outcome feedback on the ability of 75 Air Force officers to evaluate 

the performance of training wings. In this study, task properties 

feedback was operationalized as a statement of organizational policy and 

outcome feedback was operationalized as the evaluation made by their 

immediate supervisor. Five groups were formed by combining the 

different forms of feedback; (1) no feedback, (2) task properties 

feedback only, (3) task properties feedback and agreeing outcome 

feedback, (4) task properties feedback and non-agreeing outcome 

feedback, and (5) task properties feedback and random outcome feedback. 

Groups two and five performed in a similar manner, group three performed 

closest to the organizational policy, and group four ignored the task 

properties feedback and performed in agreement with their immediate 

superior. These results are not consistent with those of the earlier 

psychological studies. 

Ashton (1981) also examined the impact of different types of 

feedback in a product pricing decision based on three cues. His study 

used two levels of feedback:; (1) task properties feedback which 

instructed the subject to weight each cue evenly, and (2) what was 

referred to as general properties feedback which consisted of textbook 

information on pricing. There was no significant difference in 

performance due to feedback group. One explanation for this was that 

prior to the analysis of the thirty cases for the study the subjects 

were presented with thirty similar cases and the pricing decision for 

them. This could be considered as initial outcome feedback. Another 

explanation is that the optimal rule of equal weighting of the three 

cues would tend to be the default rule (Libby, 1981). 
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Another study of multiple cue probability learning involved the 

prediction of corporate bond ratings based on an analysis of relevant 

ratios. The levels of feedback in this study were (1) cognitive 

feedback consisting of summary measures of performance, i.e. summary hit 

rates, (2) cognitive feedback consisting of correlations between each 

cue and the subjects evaluation, (3) task properties feedback consisting 

of correlations between each cue and the rating by Moody's (actual 

evaluation), and (4) lens model feedback which consisted of all three 

types of feedback given above. The first two feedback levels had no 

effect on learning, while the last two feedback levels had a strong 

impact on achievement during the early sessions but leveled out by the 

latter sessions. These results appear fairly consistent with the 

psychological literature, but outcome feedback was not considered. 

Waller and Felix (1984b) argue that auditors' self-perception of 

their judgment ability may well impact their ability to learn from 

experience and their reliance on decision aids. They performed a study 

to examine the factors that effect the auditor's self-perception of 

their judgment ability. The experiment consisted of auditors making 

internal control judgments. The two independent variables manipulated 

were the feedback variable and the base rate for reliable outcomes. The 

results of the study supported the hypothesis that •self-perceived 

judgment ability depends on the positive hit rate when outcome feedback 

is available only if a favorable judgment has been made• (Waller and 

Felix, 1984a, p. 644). 

Accounting studies have departed from the typical multiple cue 

probability learning study in the use of more realistic situations. The 

results, however, have not always been consistent. The role of outcome 



23 

feedback in a realistic setting is unclear and also the impact of task 

properties feedback has not always been as successful as in the 

psychology literature. Even though the studies conducted in accounting 

involved more realistic decisions, they have still dealt with only a 

very small number of cues. 

Learning and Decision Support Systems. 

Auditing firms have invested considerable time and money in the 

development of techniques aimed at improving audit judgment (Boritz, 

1985). Typically these techniques include the addition of some form of 

structure to relatively unstructured tasks, i.e. the use of decision 

support systems or decision aids. 2 While the initial justification for 

the use of decision aids is the improvement of audit judgment, it is 

often argued that decision aids will facilitate learning. Because of 

the scarcity of relevant research into the use of decision aids and 

learning in an auditing setting, research in other disciplines will also 

be discussed. 

Mock (1969) was one of the first to examine the effects of changes 

in the information structure on the decision maker. He used a lab 

setting to conduct an experiment that required businessmen and students 

to reach decisions in a relatively structured environment concerning 

production quantities, advertising purchases and input mix. In this 

particular setting, students were found to provide satisfactory 

surrogates for business decision makers. The independent variable was 

2 No distinction is made in this research between decision aids and 
decision support systems, as used here they both refer any process, 
manual or computerized, that provides support or assistance to the user 
during the d.ecision making process. 



24 

the information structure which consisted of either current (real-time) 

or lagged (batch) data. Subjects who used current data were found to 

outperform subjects who used lagged data, although neither group 

performed as well as the optimal theoretical model which was based on 

~he concept of rational profit maximization. Learning trends were 

measured by changes in the percentages of achieved performance to 

optimal performance. The role of information in learning and control 

was noted. Both information structures were found to facilitate 

learning, with the majority of the learning occurring in the first three 

periods. The study highlighted the need to identify the relevant 

psychological variables of the decision maker to provide a fuller 

understanding of the role of information in both learning and control. 

The experiment discussed above provided the data for further 

analysis of some of the questions raised in and about the original paper 

(Mock, et al., 1972). The difference between information structures, 

decision approaches of decision makers, and learning patterns were 

addressed. A factual definition of learning was used, with learning 

being defined as 

••• changes in choice behavior, being measured both by changes 
in the length of time a subject takes to make a choice, and by 
increases in profits or decreases in costs associated with his 
decision choice (ceteris paribus) (Mock, et al., 1972, p. 
133). 

The difference in learning from the different information 

structures and the different approaches to decision making (heuristic 

vs. analytic) were tested. No significant differences in learning were 

found due to either information structure or decision style. 

Lucas and Nielsen (1980) also employed a factual definition of 

learning in a logistics management game designed to examine the effect 
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of mode of presentation, amount of information, and experience. 

Subjects participated in two sessions scheduled approximately one week 

apart and learning was measured as the rate of profit increase in 

session two minus the rate of profit increase in session one. Subjects 

who used CRT terminals were found to have higher rates of profit 

increase than subjects who used teletypes. This was believed to be due 

to the fact that CRT terminals are quieter, quicker, and easier to use 

than teletypes. The research design provided the experimental group 

with adequate information about the game but deprived the control group 

of information. No significant difference in learning was found due to 

differences in amount of information presented. The availability of 

graphics in addition to tabular information did not improve learning. 

The subjects came from three groups with differing experience; MBA 

students, practicing engineers, and executives. Experience was found to 

have a significant effect on learning, with the MBA students exhibiting 

the least learning and the practicing engineers exhibiting the most 

learning between sessions. The MBA students may have exhibited the 

least learning because they were more accustomed to this type of task 

and thus performed well in the early session. 

The impact of an information system on decision maker learning has 

been studied within a competitive decision making environment (Chorba 

and New, 1980). Learning was measured as the improvement of 

performance, i.e., the ability to identify a successful strategy. The 

experiment consisted of a simulated production-marketing environment and 

subjects were required to make decisions concerning price, product 

quality, production level, and marketing effort. The independent 

variable was the amount of information available; minimal, 
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comprehensive, or available at a cost per item. several findings 

concerning learning are of interest. Decision makers were able to more 

quickly identify a successful strategy if allowed to select their own 

data rather than have it provided. In other words, allowing a decision 

maker to select his own data, under economic constraints, tends to 

stimulate learning. Even decision makers who were found to be 

relatively unsuccessful became more selective in data use as they gained 

experience. 

Research on learning and decision aids has often utilized a factual 

definition, i.e. some measure of increased performance. Support has 

been found for the proposition that the use of decision aids improves 

learning while those decision aids are being used. The ability to 

choose your own information has also been shown to enhance learning. 

The review of the relevant literature in the area of human 

information processing and in the area of expert systems highlights some 

important points. THe use of expert systems in auditing appears to be 

assured based on the amount of research and extent of the development 

work that is being done. Expert systems development has been the 

subject of considerable debate and research, but the impact of the use 

of these systems has been virtually ignored. The research into human 

information processing has also been somewhat limited in the areas of 

feedback and learning, as well as decision aids and learning. The 

results of the existing research support the contention that while 

decision aids are being used learning improves, but the question of 

learning once the decision aids are removed has not been adequately 

addressed. The results of the studies on feedback are inconclusive. 



The interaction between the decision aid being used and the type of 

feedback available has not been adequately explored. 

The next chapter will develop the theoretical framework for this 

research. 
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CHAPTER III 

THEORETICAL FRAMEWORK 

Expert Decision Making in Auditing 

The conduct of an audit involves the auditor in a complex, 

multidimensional decision making process requiring expertise on his/her 

part. During an auditor's years of experience, a network of knowledge 

is acquired that enables him/her to acquire this expertise. This 

experience based knowledge serves as the framework and is fundamental to 

the performance of professional judgment (Waller and Felix, 1984a). 

Prior auditing research has dealt, for the most part, with the 

examination of the decision making process of the expert auditor (cf. 

(Joyce, 1976; Lewis, 1980). Work has begun, however, on research into 

how the novice auditor obtains expertise. Gibbins (1984) has set forth 

propositions about the psychological modeling that occurs when 

professional judgments form and decisions are made in accounting. These 

propositions examine the interaction between the task environment being 

experienced and the psychological processes of the decision maker 

(judge). Waller and Felix (1984a) have provided some preliminary work 

on the integration of the psychological literature on learning and 

auditing. The next section will explore some of the psychological 

differences in decision making between experts and novices. A theory 

will then be discussed which provides a basis for understanding the way 

experience enables the novice decision maker to become an expert. 

28 
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Expert vs Novice Decision Makers 

An expert is •a person who, because of training and experience, is 

able to do things the rest of us cannot• (Johnson, 1983, p. 78). While 

both experts and novices have been found to use the same form of 

reasoning, experts are typically able to solve difficult problems in 

less time and more accurately than novices (Johnson, et al., 1981). 

Larkin, et al. (1980) have identified several differences in the 

decision making process of experts and novices that help explain this 

difference in problem solving ability. One of the major areas of 

difference lies in the perceptual knowledge of experts. Not only does 

an expert know a great deal more than a novice, he/she is able to 

rapidly recall items that are relevant to the problem. This ability to 

recall the relevant items is not attributable to mental superiority, but 

to the memory phenomena called chunking. A chunk is •any stimulus that 

has become familiar from previous repeated exposure and hence is 

recognizable as a single unit.• (Larkin, et al., 1980, p. 208) Since 

short term memory has a limited capacity, four to seven items (Miller, 

1956), the ability of experts to chunk information enables them to have 

quicker access to much larger amounts of information than do novices. 

Another way in which experts differ from novices is in the 

representation of dynamic situations in memory. The expert is able to 

have a more abstract representation in memory which allows (1) quicker 

determination of the appropriate approach to the problem, (2) the 

identification of the relevant items in the problem and representation 

of them in a uniform way for all parts of the problem, and (3) the 

reduction of the amount of information that must be attended to at one 

time (Larkin, et al., 1980). 
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Einhorn (1974) has identified three ~riteria indicative of expert 

judgment in complex decision making environments. These three criteria 

all relate to how the expert judge deals with the available information 

or cues. A complex decision making environment exists when multiple 

cues are present that need to be combined into a global judgment or 

decision. The first criterion for expert judgment is that the expert 

judge should be able to reproduce his/her judgments consistently. This 

is often referred to as intrajudge reliability, i.e. the judge should be 

able to reproduce his measurements of the cues. Construct validity, the 

second criterion, refers to the fact that the cues measured by the 

expert judge should provide explanatory power. Those cues with minimal 

explanatory power should be given little consideration in the judgment 

process. The third criterion is that the expert judge should be 

relatively free of judgmental bias. Judgmental bias can occur when a 

judge overvalues (~dervalues) all decisions of a similar type. In this 

situation the judge would have a preconceived positive (negative) 

perception of the outcome. At this point, it is clear that differences 

do exist between experts and novices. With this in mind, a theory will 

be discussed which provides guidance as to the process a novice goes 

through to become an expert. 

Strategy Transformation Theory 

Much of the current research in auditing addresses the question of 

'what' information is used. Cognitive science allows the examination of 

the question of 'how' information is used. Dillard (1984) offers four 

levels of behavioral decision making which can be examined in answering 

the question of 'how' information is used. The top level of behavioral 
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decision making is to specify how knowledge representations are modified 

in order to increase capabilities. This level refers to the 

identification of operators that •when applied to an initial knowledge 

state will result in that knowledge state being modified in such a way 

that new knowledge is acquired or that decision making processes become 

more sophisticated• (Dillard, 1984, p. 344). Gibbins (1984) discusses 

this same concept although he uses the term 'template' to refer to the 

memory structure that serves as a guide to the responses and judgment 

processes that have been experienced. He proposes that the 

characteristics of these templates are shaped by experience in the form 

of the history of judgmental demands and the performance feedback. 

Gibbins also proposes that these templates reside in long-term memory. 

Since long-term memory is an active structure, this proposition would 

seem to support the contention that the templates are affected by 

experience. 

One fundamental difference between expert and novice decision 

making appears to be caused by the experts ability to take fundamental 

strategies (templates) that have been taught and through practice modify 

these into more efficient and powerful procedures. These resulting 

expert strategies may be too complex to be taught themselves, therefore 

the only method of acquiring them is through experience. A strategy 

refers to the •structures or rules that underlie performance on 

cognitive tasks• (Kail and Bisanz, 1980, p. 229). 

Strategy transformation theory provides a basis for understanding 

the modification of strategies that occurs as the result of practice in 

the decision making process. Strategy transformation theory seeks to 

explain how people modify their strategies through experience (Neches 



and Hayes, 1978). Strategy transformation theory has been observed, 

analyzed, and studied experimentally in a complex sequence generation 

task which involved arithmetic and symbolic manipulations. The 

applications of strategy transformation theory appear to be quite 

general. 
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Different types of strategy transformation have been identified 

within various decision making constructs. The three types that are of 

primary relevance to a multiple cue decision making task are unit 

building, reduction to rule, and deletion of unnecessary parts. The 

decision making process during the course of an audit would fall under 

the heading of multiple cue decision making tasks. 

Unit building is very similar to the chunking discussed above. It 

allows the combination of groups of operations into a set that can be 

accessed as a single unit. Klahr and Wallace (1976) refer to these 

groups of operations as consistent sequences of actions. This should 

provide for greater efficiency by increasing the ease with which 

strategies can be recalled or reconstructed. Elements that were 

previously recalled individually can now be grouped to form a unit and 

recalled as one •element". 

Reduction to a rule allows a procedure to be replaced with a rule 

describing its results. This rule is constructed through the experience 

of observing constant relations within ordered sets of results or across 

the pairs of inputs and results. Like unit building, it should provide 

for improved efficiency of decision making. Reduction to a rule allows 

the decision maker to recall the rule rather than having to recall all 

the separate procedures involved. 
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Deletion of unnecessary parts simplifies the flow of control by 

eliminating nonessential operations. The flow of control of a strategy 

can be thought of as the path the decision maker follows in making a 

particular decision. One method of eliminating nonessential operations 

is through the examination of procedures. Patterns which are found to 

be invariant between different settings are often unnecessary to the 

decision making process. General knowledge may also be used to 

determine the operations to delete. Deletion of unnecessary parts 

should also improve the efficiency of the decision making process by 

eliminating the need to examine elements or data that are of no 

relevance to the decision being made. Through practice, the decision 

maker is able to determine the operations that are minimally sufficient 

to solve the problem at hand (Neisser, 1964). 

These three categories of strategy transformation are closely 

related to Flavell's (1972) stabilization category. Flavell posited 

five relationships concerning cognitive development. One of these, 

modification, states that an initial item (concept, skill) can be 

extended in one of three ways; differentiation, generalization, or 

stabilization. Differentiation refers to an item's range of application 

being divided among several more specialized items. Generalization 

occurs when an item's range is broadened. Stabilization derives from 

both differentiation and generalization and results in the increased 

efficiency in utilizing an item. One of the main differences between 

strategy transformation theory and Flavell's categories is that Flavell 

describes types of change(s) between two states while strategy 

transformation theory includes both types of change(s) and the processes 

involved in those changes. 
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All three of these strategy transformations will result in more 

efficient and effective decision making by reducing or combining the 

information (cues) that the decision maker has to address. Strategy 

transformation theory is based on the assumption that the 

transformations occur as the result of experience, i.e. practice making 

decisions. The ability of the decision maker to identify relevant cues 

and eliminate unnecessary information from the decision making process 

are an inherent part of strategy transformation theory. 

Statement of Hypotheses 

Decision aids, whether expert systems or more conventional types, 

are designed to aid the decision maker during the decision making 

process. In addition, some types of decision aids are considered to be 

valuable training aids. Decision aids are considered beneficial in 

directing the attention of the user to the relevant information needed 

to make decisions. If decision aids are successful as training aids, 

individuals who use decision aids during training (the time they are 

practicing making decisions) should exhibit more strategy transformation 

than individuals who do not use decision aids during training. This 

leads to the first hypothesis 

Hol: Learning (strategy transformation) from the use of a 
decision aid equals learning (strategy transformation) 
when no decision aid is used. 

Hal: Learning (strategy transformation) from the use of a 
decision aid is not equal to learning (strategy 
transformation) when no decision aid is used. 

Expert systems are an advanced type of decision aid and are 

developed to help facilitate the decision making process of the user. 

One additional benefit that is offered by the developers is that they 



provide training in the decision making process because they lead the 

user through the decision making process and highlight the important 

information to consider during that process. This is offered as a 

distinct advantage of using expert systems as opposed to more 

conventional types of decision aids. If expert systems are successful 

in providing training, then individuals who use expert systems during 

the training process should exhibit more strategy transformation than 

individuals who use more conventional types of decision aids. This 

leads to the second hypothesis: 

Ho2: Learning (strategy transformation) from the use of an 
expert system equals learning (strategy transformation) 
when a conventional decision aid is used. 

Ha2: Learning (strategy transformation) from the use of an 
expert system is not to equal learning (strategy 
transformation) when a conventional decision aid is 
used. 

One feature that is present in many expert systems is the ability 

to explain why they reached a specific conclusion or evaluation. This 

explanatory capability is typically at the option of the user, that is 
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the user requests an explanation whenever desired. The availability of 

this explanatory capability is often listed as an important feature of 

an expert system which should provide improved training for the user. 

This leads to the third hypothesis: 

Ho3: Learning (strategy transformation) from the use of an 
expert system with explanatory capability equals 
learning (strategy transformation) when an expert system 
with no explanatory capability is used. 

Ha3: Learning (strategy transformation) from the use of an 
expert system with explanatory capability is not to 
equal learning (strategy transformation) when an expert 
system with no explanatory capability is used. 

In addition to the decision aids, one other aspect of research into 

learning in a multidimensional or multiple cue setting that must be 
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considered is the type of feedback the subjects receive. As discussed 

in Chapter II, the method or type of feedback an individual receives 

after making a decision has been shown to impact the decision makers' 

achievement and learning. This has been explored in both the psychology 

and accounting literature dealing with multiple cue probability 

learning. Four types of feedback are typically identified in the 

literature, outcome feedback, task properties feedback, cognitive 

feedback, and lens model feedback. Outcome feedback consists of only 

the correct answer, task properties feedback consists of information 

about the task itself, cognitive feedback consists of information about 

the decision making process of the judge, and lens model feedback 

consists of a combination of cognitive and task properties feedback. 

The psychology literature has shown fairly consistent results when 

examining the impact of feedback in an unrealistic decision making 

environment. The accounting studies have explored a more realistic 

decision making environment, but the results have been inconclusive and 

often inconsistent with the psychology studies. The major 

inconsistencies have occurred with regard to outcome feedback and task 

properties feedback. The psychology studies have found that outcome 

feedback alone resulted in little or no learning, while task properties 

feedback alone resulted in a significant amount of learning. The 

combination of task properties and outcome feedback has resulted in 

limited learning. The accounting studies have been inconclusive with 

regard to outcome feedback and task properties feedback. Subjects have 

ignored task properties feedback when it contradicts outcome feedback 

(Harrell, 1977), and prior outcome feedback has been found to have an 

impact on the learning that occurs (Ashton, 1981). 
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While the major thrust of the current research is on the impact of 

decision aids, the type of feedback the subjects receive is an important 

consideration and the inconclusive results from the accounting studies 

indicates a need to conduct further research into the issue of feedback 

in a realistic decision making setting. Based on the limited studies to 

date, it would appear that more learning (strategy transformation) 

should occur from a combination of agreeing outcome feedback and task 

properties feedback than occurs from outcome feedback alone. This leads 

to the fourth hypothesis: 

Ho4: Learning (strategy transformation) from task properties 
and outcome feedback equals learning (strategy 
transformation) when only outcome feedback is available. 

Ha4: Learning (strategy transformation) from task properties 
and outcome feedback is not equal to learning (strategy 
transformation) when only outcome feedback is available. 

The attitude of the decision makers toward the use of an expert 

system is also examined. People are often hesitant to relinquish part 

of their decision making responsibilities to a computer (Goldsmith and 

Schvaneveldt, 1984). The premise of expert systems use, as is true of 

any decision aid, is that they will be 'used' by the decision maker. 

The attitudes of the users could have a significant impact on the 

effectiveness of their use. Demographic data about the decision makers 

is also collected. 

The next chapter wil1 describe the methodology that was used in 

conducting this research project. 



CHAPTER IV 

METHODOLOGY 

Overview 

The research questions were investigated in a laboratory study 

analyzing a multiple cue judgment task dealing with the evaluation of 

internal control over factory payroll. Upper level accounting students 

at Oklahoma State University served as surrogates for entry level 

auditors. The study was conducted in the microcomputer laboratories in 

the College of Business, which provided an isolated and controlled 

environment for the study. 

Research Design 

The research design was a 4 x 2 complete factorial analysis of 

variance (ANOVA) with a pre-test and post-test measure (refer to Figure 

1. for an overview of the factorial design). The two treatments were 

decision aid (DA) with four levels and feedback (FB) with two levels. 

The four levels of the decision aid were no decision aid (control 

group), questionnaire, expert system with no explanatory capability, and 

expert system with explanatory capability. The control group did not 

use any type of decision aid during the training (experience gathering) 

sessions. The conventional decision aid was operationalized as an 

internal control questionnaire, since most accounting firms use some 

type of questionnaire in the accumulation of information about a 
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company's internal control. For a more complete understanding of the 

impact of an expert system, two types of expert systems were developed, 

one with an explanatory capability and one without an explanatory 

capability. 

MAIN EFFECTS: 

Decision Aid (DA) 

levels: 1) No Decision Aid (Control Group) 
2) Questionnaire 
3) Expert System without Explanatory capability 
4) Expert system with Explanatory capability 

Feedback (FB) 

levels: 

INTERACTION EFFECTS 

Decision Aid 

Feed
back 

Eval 
Only 

Eval 
Plus 

1) evaluation only 
2) evaluation and statement of 

weakness 

X Feedback (DA X FB) 

Decision Aid 

Control Quest. ES No 

Figure 1. Experimental Design 

major control 

ES With 

The two levels of feedback employed in this study were outcome 

feedback only and a combination of outcome feedback and task properties 
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feedback. Outcome feedback was operationalized as the response of the 

expert and consisted of only the evaluation made by the expert. The 

combination of outcome feedback and task properties feedback consisted 

of the evaluation made by the expert (outcome feedback) and a statement 

of the major internal control weakness in the scenario (a form of task 

properties feedback). The minimal research on feedback in a realistic 

accounting setting has provided inconsistent results which have at times 

contradicted those of the psychology studies. The design of this study 

provides a more realistic setting than has been used previously and 

should help provide some additional insight. The feedback levels were 

also chosen to be as realistic as possible within the confines of the 

experimental design. 

The four major hypotheses developed in Chapter III were tested 

using the analysis of variance design. The 4 x 2 complete factorial 

arrangement of treatments made it possible to test all the hypotheses 

and also test for possible interactions between the treatments. The 

hypotheses will be restated using the operationalized independent 

variables (treatments) and expanded where appropriate for the addition 

of two classes of expert systems. 

Hypothesis one as stated earlier, examines the impact of a decision 

aid versus no decision aid. Since three types of decision aids were 

developed this hypothesis can be subdivided into three parts. 

Hal: Learning (strategy transformation) from the use of a 
decision aid equals learning (strategy transformation) 
when no decision aid is used. 

Hal: Learning (strategy transformation) from the use of a 
decision aid is not equal to learning (strategy 
transformation) when no decision aid is used. 



Hol.l: 

Hol.2: 

Hol.3: 

Learning (strategy transformation) from 
the use of a questionnaire equals learning 
(strategy transformation) when no decision 
aid is used. 
Learning (strategy transformation) from 
the use of an expert system with no 
explanatory capability equals learning 
(strategy transformation) when no decision 
aid is used. 

Learning (strategy transformation) from 
the use of an expert system with 
explanatory capability equals learning 
(strategy transformation) when no decision 
aid is used. 

The second hypothesis examines the difference in strategy 
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transformation that results from the use of different types of decision 

aids. The hypothesis is stated in terms of the difference between a 

conventional decision aid (questionnaire) and an expert system. Again 

this hypothesis can be subdivided due to the development of two types of 

expert systems. 

Ho2: Learning (strategy transformation) from the use of an 
expert system equals learning (strategy transformation) 
when a conventional decision aid is used. 

Ha2: Learning (strategy transformation) from the use of an 
expert system is not equal to learning (strategy 
transformation) when a conventional decision aid is used. 

Ho2.1: 

Ho2.2: 

Learning (strategy transformation) from the use 
of an expert system with no explanatory 
capability equals learning (strategy 
transformation) when a questionnaire is used. 

Learning (strategy transformation) from 
the use of an expert system with 
explanatory capabilities will equals 
learning (strategy transformation) when a 
questionnaire is used. 

The third hypothesis does not need restatement. 

Ho3: Learning (strategy transformation) from the use of an 
expert system with explanatory capability equals learning 
(strategy transformation) when an expert system with no 
explanatory capability is used. 



Ha3: Learning (strategy transformation) from the use of an 
expert system with explanatory capability is not to equal 
learning (strategy transformation) when an expert system 
with no explanatory capability is used. 

The fourth hypothesis will be restated to allow for the 

operationalization of the feedback variables. 

Ho4: Learning (strategy transformation) from feedback 
consisting of the evaluation of the expert and a 
statement of the major internal control weakness equals 
learning (strategy transformation)' when only the 
evaluation of the expert is available. 

Ha4: Learning (strategy transformation) from feedback 
consisting of the evaluation of the expert and a 
statement of the major internal control weakness is not 
equal to learning (strategy transformation) when only the 
evaluation of the expert is available. 
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The dependent variables used in the study can be divided into three 

categories; accuracy, time, and consensus. Strategy transformation 

theory posits that the decision making process should become more 

effective and more efficient as strategy transformation occurs. The 

dependent measures were chosen in an attempt to measure these two areas. 

Effectiveness of decision making can be viewed as a measure of the 

quality or accuracy of the decision. If a measure of the accurate 

decision is available, then the most valid measure of effectiveness is a 

comparison of the subject's decision with the accurate decision. In 

this study a measure of the accurate decision exists, i.e. the 

evaluation of the expert. Accuracy was chosen as the category of 

dependent variable to test the effectiveness of the decision making 

process. 

The other aspect of strategy transformation theory is that the 

decision making process becomes more efficient as strategy 

transformation occurs. As the decision maker becomes more efficient, 

the number of cues that need to be examined is reduced and internal 
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rules of the decision making process are developed. The result is that 

the time taken to make the decision should decrease. Time taken to make 

the decision was chosen as the measure of the efficiency of the decision 

making process. 

Frequently in auditing research, no measure of the accurate 

decision exists. In these situations, the consensus between the 

decision makers is computed and used as the dependent variable. This 

study provides a unique setting to explore the use of consensus as a 

surrogate for accuracy since a true measure of accuracy exists. 

Consensus will thus be included as a third category of dependent 

variable. A further discussion and clarification of these measures is 

provided in the results chapter. 

Subjects 

Much of the current literature on audit judgment considers the 

decision making process of experienced auditors. The current research 

differs from previous studies in that it examines the impact of a 

decision aid (expert system) on the ability of an auditor to learn to 

make decisions. The use of this type of decision aid would typically 

involve the entry level or staff auditor. Thus student subjects who 

have received adequate background instruction in internal control 

concepts were deemed to be appropriate surrogates. The subjects 

consisted of upper level accounting students enrolled in Accounting 

Information Systems at Oklahoma State University. The structure of this 

course is such that the concepts of internal control and the accounting 

cycles are covered in depth during the first half of the semester. The 

study was conducted during the last half of the semester to insure that 
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the subjects were adequately versed in internal control concepts as well 

as familiar with the various accounting cycles. 

The study was included in the course syllabus as a special project 

worth fifty points out of 500 total points possible for the course. 

Students were informed that the fifty points would be allocated based on 

their participation and the quality of the evaluations they were able to 

make by the end of the study. At the conclusion of the study the 

students were informed that they would receive credit based on 

participation only. Since the study involved scheduled times outside 

normal classroom hours, students were given the option of writing a 

paper if work or commuting prohibited them from participating. No 

students chose to take advantage of this option. Because this research 

was designed to assist in the understanding of the evaluation of 

internal control concepts and because it allowed the students to have 

hands on experience with an expert system, it was considered appropriate 

and beneficial for the Accounting Information systems classes. 

The use of human subjects at Oklahoma State University necessitates 

the approval of the College of Business Research and Publications 

Committee and also requires that written consent be obtained from 

participants. In order to comply with these requirements, the students 

were clearly informed that they were taking part in a research study and 

the type and extent of the tasks they would have to perform. They were 

not informed of the actual hypotheses to be tested, nor were they 

informed of the different experimental groups to which subjects had been 

assigned. Appendix B contains examples of the test instrument used by 

the student subjects, including a copy of the statement made to the 

students before the study began and the consent form. 



45 

The study involved students in five sections of Accounting 

Information Systems taught by two instructors. Two hundred and fifteen 

students initially enrolled for the course and were randomly assigned to 

treatment groups for the study. Fifteen students dropped the course, 

seven students did not complete one or more of the sessions, and two 

students had problems with their diskettes which invalidated their 

responses. This resulted in 191 students completing the study with 

usable results. Table I provides a summary of the demographics of the 

students involved in the research. The students were requested to 

complete the demographic questionnaire, but were not mandated to do so. 

Some students did not return their forms or did not answer all 

questions, thus the numbers in Table I do not add up to 191. There is 

no reason to believe that the students who did not respond comprised any 

special group or that their responses would have been significantly 

different than those represented in the table. 

TABLE I 

SUBJECT DEMOGRAPHIC INFORMATION 

AGE 
Below 23 From 24 to 28 Above 28 

Female Male Female Male Female Male 

Average Gradepoint 3.23 2.98 3.22 2.95 3.20 2.85 
% Who Own Computers 12% 23% 33% 25% 00% 00% 
Ave. No. of Computer 

Classes Taken 1.07 1.28 1.33 1.33 1. 00 1.13 
No. of Subjects in 

Each Category 69 74 6 12 4 8 
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The upper level accounting students at Oklahoma State University 

were believed to be representative of entry level auditors. Oklahoma 

state University has an AACSB accredited School of Accounting and a 

nationally recognized undergraduate program. The graduates are placed 

with all Big Eight CPA firms nationwide and typically perform well on 

the CPA exam. There appears no clear basis to assume that the students 

would differ markedly from students in other well recognized programs, 

nor from students accepting entry level positions with major accounting 

firms. 

Experimental Task 

The experimental task consisted of the evaluation of twenty-nine 

scenarios (cases) dealing with the adequacy of internal control over 

payroll. Subjects were asked to put themselves in the position of the 

auditor in charge of the evaluation of internal control over factory 

payroll, one of the accounting cycles being audited. The subjects were 

presented with background information about the company and an 

organization chart that would apply to all scenarios. They were 

presented with a narrative description of internal control for a 

specific scenario and asked to evaluate the adequacy of internal control 

on a scale of 0 to 100. An evaluation of zero would represent total 

absence of controls and an evaluation of one hundred would indicate 

presence of all possible controls. An evaluation of fifty would 

indicate a medium level of controls. The information about each 

scenario was presented in narrative format to insure that the subjects 

were not biased towards particular cues. Previous studies of internal 

control have provided the information about each case (scenario) in a 
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list format which only provides the information or cues the experimenter 

determines to be important. Providing the information in narrative 

format allows the subjects to select the information (cues) that he/she 

determines to be relevant to the decision. 

The research project consisted of five one-hour sessions conducted 

during a five-week time frame. During the first session, the student 

subjects evaluated five scenarios (cases) dealing with internal control 

without the use of a decision aid and without receiving any feedback. 

The subjects evaluated eight scenarios each during sessions two through 

four, which were considered the training sessions. During these 

sessions, the students used an assigned decision aid to assist them in 

their evaluation and received feedback after making and entering their 

evaluation. The last session was similar to the first session with no 

decision aid and no feedback (refer to Table II for the layout of the 

study). The student subjects evaluated the same five scenarios as in 

the first session, however, the order of presentation was randomized. 

The analysis of the subjects' evaluations was performed on the first and 

last sessions only. No attempt was made to analyze the evaluations made 

during the training sessions. When the subjects had completed all five 

sessions, they were asked to complete an attitudinal questionnaire and 

were then debriefed. 

The number of scenarios to be evaluated was dictated by the length 

of the sessions. It was determined that one hour was the maximum amount 

of time that students should be required to evaluate scenarios to avoid 

fatigue and boredom. In addition, there were constraints on the length 

of time the computer laboratories could be scheduled. Based on the one 

hour time constraint and the time performance in the pretest, five 
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scenarios was determined to be the optimum number of scenarios for 

students to evaluate during the first session. It was also determined 

that once they were familiar with the background information, the 

requirements of the project, the format of the sessions, and the use of 

the computer to enter their responses, they should be able to complete 

eight scenarios during the one-hour time frame. The results of the 

study indicated that the students did have adequate time to complete the 

required number of scenarios. 

Control 
Questionnaire 
Expert System 

With Exp. 
Expert System 

Without Exp. 

TABLE II 

LAYOUT OF STUDY 

Pre-Test 
Session 1 

5* 
5 

5 

5 

Treatments 
Sessions 2-4 

8 
8 

8 

8 

* Number of scenarios evaluated. 

Post-Test 
Session 5 

5 
5 

5 

5 

All sessions were conducted in the two micro-computer laboratories 

housed in the College of Business. These laboratories contain forty 

computers each and were reserved for two hours on Monday and two hours 

on Tuesday during the course of the study. Students signed up for one 

one-hour session during each week for the first four weeks. Students 
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were not allowed to attend more than one session during a week. They 

were encouraged to attend at the same time and place each week for their 

own convenience, but were not required to do so. Three lab monitors 

were present during each of these sessions to answer questions 

concerning procedure and assist in the use of the computer. The last 

session was conducted during the scheduled class time for each of the 

five sections. Students were told that they were to meet in the 

computer lab for class on that day, but were not informed of the content 

of the final session, i.e. that they would be making a final series of 

evaluations without the use of a decision aid. The students were not 

informed of the requirements of the last session to reduce the 

likelihood that they would study and/or prepare for the last session 

outside of the experimental setting. 

During each session, the subjects received a booklet which 

contained background information about a small manufacturing company, a 

partial organization chart and the scenarios to be evaluated (see 

Appendix B). The students entered all their evaluations of internal 

control on microcomputers. A user-friendly BASIC program prompted the 

student for the evaluation, recorded the evaluation, and also collected 

information on the time taken to make each evaluation (Appendix E 

contains copies of all the BASIC programs). During sessions two through 

four, the feedback was presented on the computer terminal after the 

subject entered their evaluation. The feedback was presented to the 

subject as information coming from the partner in charge of the overall 

company audit, an auditor with many years experience who was a 

recognized expert in the field. 
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The evaluation of internal control was chosen because it met the 

following criteria; (1) it requires expertise and is an important 

element of the audit process and (2) it can be classified as a semi

structured audit task. First, the evaluation of internal control is •a 

problem involving the expertise of well-trained auditors and is a 

requirement of every audit performed by CPAs.• (Meservy, et al., p. 45). 

An evaluation of internal control is required in every audit to 

determine the reliance to be placed on the system and the extent of the 

testing to be performed. A semi-structured judgment task, where some 

guidelines are available, but judgment is still required was considered 

appropriate to this research. A structured task requires little or no 

judgment and is therefore inappropriate, while a totally unstructured 

task would be beyond the scope of this study. The evaluation of 

internal control is considered to be a semi-structured judgment task 

that has been found to differ significantly between novices and experts 

(Abdolmohammadi and Wright, 1987). Established guidelines are available 

fox the evaluation of internal control, for example auditing 

pronouncements and firm developed internal control checklists. Even 

though these guidelines are available, the judgment of the auditor is 

still a very important element in the actual evaluation of internal 

control. The auditor must be able to assimilate all the information 

about a company's internal control and make an evaluation. 

Development of Test Instrument 

Important elements (cues) of internal control over payroll were 

obtained from an analysis of CONTROLPLAN by Deloitte Haskins & Sells. 

After a review of current auditing texts and input from auditing 
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faculty, a list of twenty-five cues was determined to represent the most 

important elements of internal control over payroll (see Appendix A for 

a complete list of the cues). Fifty scenarios were then developed by 

manipulating the levels of the cues. The emphasis in this research was 

on the development of scenarios that were realistic in nature, 

therefore, no attempt was made to obtain a complete factorial 

arrangement of the cues. In addition, the large number of cues involved 

would have required a prohibitive number of scenarios. These scenarios 

were first pretested on three Ph.D. students and a member of the faculty 

at Oklahoma State University and appropriate revisions were made. The 

fifty scenarios were then submitted to an audit manager of a Big Eight 

accounting firm for evaluation. The audit manager has had eight years 

of audit experience and was very interested in the research project. 

The audit manager was asked to evaluate each scenario using a scale 

of 0 to 100 as discussed above. In addition to the evaluation, he was 

also asked to indicate the major internal control weakness(es) in each 

scenario. To help insure the accuracy of his evaluation, he was advised 

to work at his own speed, take breaks whenever necessary, go back to 

previous scenarios if he believed his evaluation should be revised, and 

to use any resource materials at his disposal. After the evaluation of 

all fifty scenarios, the audit manager was asked to rank elements of the 

payroll cycle as to their impact over internal control. Appendix c 

contains the test instrument specific to the expert. The items that 

were identical to those presented to the student subjects were not 

duplicated in Appendix C (see Appendix B). The audit manager's 

evaluations and comments were used as feedback during the study and were 

also used to develop the expert systems. To provide the appropriate 
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number of scenarios for the subjects to evaluate during the five 

sessions, twenty-nine scenarios were selected from the fifty evaluated 

by the audit manager to present to the student subjects. The twenty 

four scenarios evaluated during the three training sessions were chosen 

to provide an adequate representation of the different levels of the 

twenty five cues. The selection of the five scenarios for the first and 

last sessions was dictated by a desire to provide an adequate 

representation of the cues and to provide a relatively even distribution 

of the evaluations made by the expert. The five scenarios selected 

consisted of two that the expert had evaluated above fifty, two that the 

expert had evaluated below fifty, and one that was approximately fifty. 

The range of evaluations made by the expert was selected to fall between 

twenty-five and seventy-five. 

Development of Decision Aids 

The decision aid treatment had four levels; expert system with no 

explanatory capability, expert system with an explanatory capability, 

questionnaire, and control group (no decision aid). Since the major 

research question addresses the impact of the use of an expert system, 

it was hoped that the introduction of two types of expert system would 

provide more insight into this question. 

Questionnaire. 

The questionnaire was developed based on the format of CONTROLPLAN 

which is similar to other internal control questionnaires. The format 

follows the different elements of the payroll cycle. It does not 

specifically ask for separation of duties, but should highlight the 
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individuals performing the different functions. The questionnaire was 

modified to fit the list of cues used to develop the scenarios (see 

Appendix B for a copy of the questionnaire). The subjects assigned to 

the questionnaire group had questionnaires included with their booklets 

of scenarios. They were instructed to read the scenario, complete the 

questionnaire, and then make their evaluation of internal control. 

Expert Systems. 

Since the major thrust of this research was on the impact of an 

expert system and .not on the actual development of a workable prototype, 

it was considered appropriate to use a commercially available expert 

system shell for the development phase. Once the decision to use a 

commercially available shell was made, the following criteria were 

established to help in the selection of the appropriate shell. The 

first criterion was that the shell run on an IBM or compatible 

microcomputer without a hard disk, this allowed the study to be 

conducted using the facilities in the College of Business computer 

laboratories. 

Expert system shells or development packages currently on the 

market can be divided into two b~sic categories, rule-based and example 

driven. The second criterion was that the shell be example driven 

rather than rule-based. Rule-based systems typically require that the 

rules be entered in an IF-THEN-ELSE format. To enter the rules, the 

expert must be able to identify and verbalize the decision making 

process and the system developer must then convert this process into a 

series of IF-THEN-ELSE rules. Systems developed using rule-based shells 

need rigorous validation before they can be implemented. The difficulty 
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encountered in prior studies in soliciting the rules from experts, the 

problems with validation, and the focus of this study all predicated the 

selection of a shell that could reduce these problems and led to the 

decision to use an example driven system •• 

An example based shell, often called induction based, •takes a 

series of examples that describe a problem and turns those examples into 

a set of rules that solve the problem.• (Thompson and Thompson, 1987, 

p.21). To use an example based shell it is necessary to identify the 

important elements or factors in the decision, the levels of those 

factors, and then solicit from an expert the outcome or result from each 

pertinent combination of the factors. The combination of factors 

becomes one example that is entered into the expert system shell. 

Example based systems must also be subjected to rigorous validation if 

they are to be used for examples (cases) other than those that were used 

to develop the system. In this research, only the examples used to 

develop the system were used, so the system always provided the 

evaluation of the expert and the validation process could be bypassed. 

The third criterion was that the expert system shell be well 

supported, well documented, and used either by the private sector or for 

other academic expert systems research. This requirement was important 

because of the recent introduction of a number of expert systems shells 

into the market place. A newly released shell may have undetected bugs 

or not perform on a par with the advertised claims. The desire was to 

use a shell that had been validated through prior use and hopefully 

avoid these problems. 

The fourth criterion was the ability of the expert system shell to 

interface with other programming languages. As stated earlier, the 
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evaluations of the subjects and the feedback was presented using a user

friendly BASIC program. It was mandatory that the expert system shell 

provide the capabilities of interfacing with the BASIC program so 

subjects using the expert system could enter their evaluations and 

obtain feedback in same format as the other subjects. 

The last criterion was that the shell provide the capabilities for 

explanation of the rules followed in making the evaluation. Although 

not a major segment of this research question, it was believed that the 

availability of an explanatory capability would provide a more realistic 

setting. 

1st-Class, by Programs in Motion, was selected as the development 

system, i.e. shell package, since it met all the criteria listed above. 

It is an example based shell, runs on an IBM PC, has explanatory 

capabilites, and interfaces with other programs. In addition, 1st-Class 

is in Version 3, so it has already been updated and modified. Although 

1st-Class is just beginning to be used for research, it is widely used 

in practice. Dupont has entered into a site license agreement with 1st

Class, one of the first site licensing agreements for a PC based shell. 

A brief outline of the steps involved in the development of an 

expert system using 1st-Class will be presented and then the development 

of the system for this project will be discussed. 1st-Class is menu 

driven, providing different screens during the development process. All 

information is entered into 1st-Class using a spreadsheet like 

interface. The development process consists of five distinct phases, 

identification of definitions, entering of examples, development of the 

rule, testing of the resulting expert system advisor, and development of 

a friendly interface for the user of the expert system. 
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The first phase, identification of definitions, consists of 

entering the factors, levels of the factors, and possible results on the 

definitions screen. 1st-Class can handle up to thirty-one factors with 

thirty-two levels each in each knowledge base, but a chaining mechanism 

allows knowledge bases to be linked together which allows 1st-Class to 

handle an unlimited numbers of factors and levels in each expert system. 

The factors are the important elements or cues relating to a particular 

decision. Once these factors have been identified and entered, the 

possible levels of these factors must be identified and entered. All 

possible results (conclusions, evaluations, or outcomes) for an example 

are identified and entered next. 

Once all the definitions are entered the developer can proceed to 

phase two which involves entering the examples. An example is simply a 

combination of the different levels of the cues. To enter an example, 

the appropriate level of each cue is entered and then the corresponding 

result is selected. The result for the example should have been 

solicited from the appropriate expert. The chaining capability allows 

for an unlimited number of examples. 1st-Class also allows the 

developer to specify the weight attached to each example. 

The next phase is the development of the rules. 1st-Class provides 

four different methods of rule development. The first two methods, 

optimization and left-right use a decision tree as the inference 

structure. The decision tree is inferred from the examples that have 

been entered. Optimization provides a decision tree which minimizes the 

number of questions to which the user must respond. Left-right produces 

a decision tree that uses the left most factor (on the definitions 

screen) as the start of the rule. The developer can indicate which 
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factors are of most importance by placing them on the left. Once the 

rules have been generated, the developer can examine, test, and/or 

change the rule if necessary. The last two methods, match and customize 

do not use the decision tree inference structure. Match queries the 

user about all possible factors and then provides the result that 

corresponds (matches) to that combination of factor levels. No rules 

are developed when match is selected. Customize allows the developer to 

enter the rules, using this feature turns 1st-Class into a rule-based 

system. 

The fourth phase of the development involves running the expert 

system (1st-Class refers to this as the Advisor) to validate the system. 

The last phase consists of developing a user friendly interface for the 

ultimate user of the expert system. 1st-Class allows for the entry of 

text so that questions, possible responses, and explanations can be 

presented in an English like format. 

Once the system is developed, 1st-Class provides a run-time package 

that enables the expert system to be accessed through a batch file or 

the autoexec file. The rule that was developed has been saved in 

compiled form, so the expert system is extremely quick. The expert 

system developed using 1st-Class queries the user through a series of 

multiple-choice type screens that request the selection of the correct 

response. Once all the necessary questions have been answered, the 

suggested solution to the problem is presented on what 1st-Class refers 

to as the advice screen. The run-ti~e package also includes a help 

screen, to assist the user in running the expert system. 

The development of the expert system with no explanatory capability 

followed the phases described above. The resulting expert system was 
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then expanded to include an explanatory capability. During the 

development phases the expert system with no explanatory capability was 

referred to as PAYROLL and the expert system with explanatory capability 

was referred to as PAYPLUS. Since subjects were not informed of the two 

types of expert systems being used, both expert systems were referred to 

as PAYROLL during the course of the experiment. 

The twenty-five cues specified above in the discussion of the 

development of the test instrument were used as the factors in the 

definitions phase (see Appendix A for a complete list of the cues and 

levels). 1st-Class considers the result as a factor so the resulting 

expert system consisted of twenty-six factors. Each factor could be 

identified in 1st-Class using an eight character name, made up of 

letters and/or the underline symbol ). The factor names for each of 

the twenty-five factors (cues) were entered into 1st-Class using the 

definitions screen. As an example, one cue identified above is 'Who has 

authority to sign payroll checks', the factor name for this cue that was 

entered into 1st-Class was 'SGN CHK'. Appendix D contains examples of 

all the different screens used to develop the expert systems and also 

the different screens that were presented to the student subjects when 

they ran the expert system. 1st-Class automatically provides the factor 

name 'RESULT' for the results factor. 

Once the factor name for each cue had been entered, the levels of 

the factors were entered. Again the information discussed above in the 

development of the test instrument was used. The levels identified for 

the cues were used as the levels for the factors. In the case of a 

factor (cue) that asks for the individual performing a certain function, 

such as SGN_CHK, all possible individuals were entered as levels. The 



factor SGN CHK will be used as an example. The levels for SGN CHK are 

presented with the explanation in parenthesis; CASHIER (Cashier), SUPV 

(Supervisor), INT_AUD (internal auditor), PERS (Personnel Department), 

PAY_CLK (Payroll Clerk), COST_CLK (Cost Distribution Clerk), GEN_LEDG 

(General Ledger Clerk), ACC PAY (Accounts Payable Clerk), TIME 

(Timekeeping). 
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The scenarios developed above were used as examples. The scenarios 

were developed using different levels of the different cues. This 

process is identical to the process of identifying or developing 

examples for an example driven expert system. Thus in the development 

of the expert system, each scenario became an example. The examples 

were entered on the examples screen by identifying the different levels 

of each cue (factor) in a scenario (example). The evaluation made by 

the audit manager for each scenario was entered as the result for that 

scenario. Equal weight was given to all examples (scenarios) since 

there was no basis to assume that any scenario was more or less 

significant than any other scenario. 

The methods of soliciting the decision making process of the expert 

and the tools available at the present time to build expert systems make 

it extremely difficult to cope with conflicting decision making 

strategies that are present when multiple experts are used. The use of 

one expert for systems development insures the consistency of the rules 

developed (Steinhart, 1987). Steinhart (1987) used the knowledge of one 

expert auditor to develop an expert system to explore the materiality 

decision. Hansen and Messier (1986) used protocol analysis to solicit 

rules from a number of EDP audit specialists but were unable to generate 

workable IF-THEN rules and therefore based their expert system on the 



expertise of one individual EDP audit specialist. Meservy, et al. 

(1986) developed a prototype expert system for the evaluation of 

internal control by using one expert auditor to generate the rule and 

six other auditors to test the resulting system. The current research 

was based on the expertise of one individual auditor because of the 

strong desire to have a consistent rule. 
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The rule method chosen for this research was the left-right method 

to allow for control over the importance of the various cues. The order 

of importance was determined from the information gathered from the 

audit manager after he had completed the evaluation of the scenarios. 

The audit manager was presented with the different areas of the payroll 

cycle and asked to indicate the impact of a weakness in any of these 

areas on the overall internal control evaluation. The audit manager's 

ranking of these areas was used to determine the importance of the 

different areas of the payroll cycle and thus their placement on the 

definitions screen. As was indicated above, the left-right method 

allows the developer to identify the important factors by placing those 

on the left of the definitions screen. Appendix D contains the decision 

tree that represents the rule that was generated by the left-right 

method. 

The validation of the rule was not required in this particular 

situation since only the examples (scenarios) used to develop the expert 

system were used to run the expert system. The next step consisted of 

entering text so that the expert system was easy to use and readily 

understandable. 1st-Class provides a text editing screen which was used 

to enter complete sentences for the questions and possible responses. 

The results screen was edited to clearly identify the result. The 
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results screen was also expanded to give the student subject two options 

once the result had been viewed. The student subject could run the 

expert system again by entering Y, this would take the subject through 

the system again from the start. If the subject was ready to enter 

his/her evaluation, he/she was instructed to press the F2 key. This 

invoked the BASIC program which asked for the evaluation and after the 

evaluation was entered provided the feedback from the partner in charge 

of the overall company audit. When the subject had completed the 

process of entering the evaluation and viewing the feedback he/she was 

requested to press the return key which returned control to the expert 

system. The subject could then run the expert system for the next 

scenario. 

The steps outlined above were followed in developing the expert 

system with no explanatory capability. This expert system was then 

expanded to include an explanatory capability. Expert systems can 

provide one or both of two types of explanatory capability. One type 

consists of the ability to answer why-type questions during the running 

of the expert system. This type of explanatory capability would allow 

the user to ask why a particular question was asked or why particular 

information was requested. The other type of explanatory capability 

consists of the ability to explain the steps that were followed in 

arriving at the suggested result. This type of explanatory capability 

allows the user to not only see the suggested result (evaluation), but 

also view the process or rules the expert system used to determine that 

result. 1st-Class only provides the mechanism necessary for providing 

the second type of explanatory capability, so the expert system with 
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explanatory capability in this research project consisted of the ability 

to explain the rules followed to determine a result or evaluation. 

The explanatory capability consisted of the availability of an 

additional screen that described the rule that was followed to obtain 

the result. The explanatory screen could be accessed from the results 

screen. The results screen described above was expanded to include 

three options; run the system again, enter your evaluation, or view the 

rules. The first two options were identical to those discussed above. 

The third option was to view the rules used to determine the evaluation 

that had just been presented. The subject was instructed to press the 

PgDn key to view the rules. The rules presented were those that were 

generated by the left right method and were identical to those in the 

decision tree. The rules were edited to provide a format that was easy 

to read. The subjects were allowed to access the explanation, but were 

not required to do so. This is consistent with the explanatory 

capability of expert systems in practice. There was no mechanism 

available for recording information on the actual usage of the 

explanations screen. 

The results of this study are presented in Chapter 5. 



CHAPTER V 

RESULTS 

Introduction 

The research design consisted of a complete 2 x 4 factorial 

arrangement of treatments. Analysis of variance models were computed 

for each of the different categories of dependent variables (accuracy, 

time, and consensus). These models provide the tests for the hypotheses 

generated in Chapter III and expanded in Chapter IV. The analysis of 

the dependent variables for accuracy and time indicate a highly 

significant decision aid treatment effect with the two expert systems 

groups outperforming the control group and the questionnaire group. The 

feedback treatment was not significant for any of the dependent measures 

tested. The results of the analysis of consensus were in conflict with 

those for accuracy and time, indicating that the control group and the 

questionnaire group were significantly more consistent than either of 

the two expert systems groups. This appears to have been due to the 

non- expert systems groups anchoring on the medium level of fifty. 

To facilitate the discussion of the analysis of variance, the 

statistical tests employed and the impact of the cell sizes will be 

discussed first. The actual dependent variables used for each category 

will be clarified and the results of the analysis of variance for each 

of these variable will be discussed next. The results will then be 

discussed in relation to the specific hypothesis tested. The results 

63 



64 

from the attitudinal questionnaire will also be presented. 

Statistical Tests and Cell Sizes 

subjects were randomly assigned to treatment combinations at the 

beginning of the semester to provide for even cell sizes. However, due 

to loss of subjects during the course of the study the resulting cell 

sizes were unequal as indicated in Table III. The loss of subjects was 

random, i.e. the loss was not due to the experimental treatments, and 

1 the resulting cell sizes were not markedly uneven. 

The analysis of variance provides an F-test to determine if the 

means of the treatments are significantly different from one another. 

In this analysis the decision aid treatment has four levels so if the F-

test indicates a significant difference further tests need to be 

performed to determine which means differ. Measures of the differences 

between individual means in an analysis of variance design are referred 

to as multiple comparisons. Duncan's multiple range test was used to 

test the difference between the treatment levels. When cell sizes do 

not differ markedly, the Duncan method may be adapted for multiple 

comparisons. (Winer, 1971) Duncan's multiple range test allows alpha to 

increase as the number of means involved in the comparison increases. 

This controls the type I error rate for the comparisons but results in 

an increase in the probability of an experiment-wise type I error. 

Equation (1) provides the equation for the critical range between means. 

Note that the range will increase as the number of steps between means 

1 The analysis was performed using the SAS procedure GLM which makes 
the necessary adjustments for unequal cell sizes. SAS is a registered 
trademark of SAS Institute Inc., Cary, N.C. Release 5.16 was used for 
all the analysis performed. 



being tested increases. 

d = qp X sqrt ( MSE / n ) 

Where: 
d = 
q = 
p = 

distance or critical range between two means _1 
studentized range statistic with ·\? = 1-(1-! )P 
number of steps the two means are'"a~art on an 
ordered scale 

n = the harmonic mean (see equation 2) 
MSE = Mean Square Error 
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(1) 

For a design with unequal cell sizes the harmonic mean rather than 

the arithmetic mean is used for the analysis of multiple comparisons 

[Winer, 1971]. 

n = X 

X 1 

~ 
C=l 

Where: 
c = treatment cell 
x = number of treatment cells 
y = number of subjects in cell c 

c = 1 to x 

TABLE III 

NUMBER OF SUBJECTS IN EACH CELL 

Feedback Group 
Decision Aid Group Evaluation Only Evaluation 

Control 25 23 
Questionnaire 22 25 
Expert system 

No Explanation 23 27 
Expert System 

With Explanation 23 23 
Total 93 98 

(2) 

Plus Total 

48 
47 

50 

46 
191 



Overvi~w 

The same five scenarios were evaluated during the last session as 

were evaluated during the first session, however the order of 

presentation was randomized. The scenarios will be referred to as 

scenario 1 through scenario 5, which serves to identify the scenarios 

not describe the order of their presentation. Two types of data were 

collected on each evaluation during the first and last session, the 

actual response made and the time taken to reach that response. 
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The length of the study resulted in a lapse of four weeks between 

the first and last session. During that three week training period the 

subjects evaluated a total of twenty-four scenarios in three separate 

training sessions. The time-frame of the study, the number of scenarios 

evaluated, and the randomization of the presentation of the scenarios 

between the first and last session should have prevented the subjects 

from becoming aware of the fact that they were evaluating the same 

scenarios during the first and last sessions. Discussions with subjects 

during the debriefing session supported this contention. In the 

unlikely event that subjects were aware that they were evaluating 

scenarios they had evaluated earlier, no real detriment to the study 

should exist since they received no feedback during either the first or 

last session. 

Due to the design of this study, the dependent variables for 

accuracy and time were analyzed from two perspectives. One perspective 

consists of examining the dependent variables for the last session only. 

Since the subjects were randomly assigned to the first session, any 

significant differences occurring in the last session should have 

resulted from the treatments. An analysis of the last session only will 
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provide a measure of the differences in treatment groups after the 

subjects had received all the training. Another perspective for 

examining the dependent variables consists of looking at the change 

between the first and last session for each individual subject. This 

should provide a measure of the improvement in performance that occurred 

between the first and last session. It should also eliminate the impact 

of any individual differences in ability at the start of the study. 

Accuracy of Subjects' Responses 

Two measures of accuracy were tested under each of the 

perspectives discussed above, the mean absolute error and the mean 

absolute relative error. The accuracy of a subject's individual 

evaluation was determined by comparing it with the evaluation made by 

the expert, i.e. the audit manager. The evaluations made by the expert 

for the five scenarios are presented in Table IV. One of the criteria 

for selecting the five scenarios to be used for the first and last 

sessions was that the evaluations made by the audit manager for the 

scenarios lie within the range of twenty-five to seventy-five. The 

subjects could make an evaluation between zero and one hundred, so the 

range selected allowed the subjects' evaluations to be either above or 

below the expert's evaluation. 

TABLE IV 

EXPERT'S EVALUATIONS 

SCENARIO 
EVALUATION 

1 
70 

2 
40 

3 
65 

4 
30 

5 
25 
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Absolute Error. 

The mean absolute error (MAE) was the first measure of accuracy 

evaluated. The mean absolute error for the last session and the 

difference in mean absolute error between the last and the first session 

were both examined. 

5 
MAE = s ~ 

i=l 

Where: 
MAE = 
EV ~ = 
EVe~ = 
AB§1 = 

ABS( EVei- EVsi )] / 5 

Mean absolute error for subject s 
Evaluation of expert for scenario i 
Evaluation of subject s for scenario i 
Absolute Value 

{3) 

The absolute error was selected as the measure of accuracy since no 

a priori reason existed for viewing a positive error as more or less 

severe than a negative error. The use of the actual signed error as the 

dependent variable would have allowed a subject's positive and negative 

errors to cancel each other out which would have resulted in a mean 

error that was lower than the actual error incurred2• 

The average for the five scenarios was used on the assumption that 

evaluations from the five scenarios were of a similar character and 

could be averaged. To test the validity of this assumption a multiple 

analysis of variance (MANOVA) was computed using the absolute errors 

from the five scenarios as the five dependent variables. The result of 

the multiple analysis of variance was in total agreement with the 

results of the analysis of variance, supporting the assumptions made 

above. To provide further assurance, two other multiple analysis of 

2 
An ANOVA was run using the actual signed difference as the 

dependent variable and as predicted the resulting errors were much 
smaller and the results were highly inconsistent. 



variance models were tested, one using the five errors and the five 

times as dependent variables and one using the mean absolute error and 

the average time as dependent variables. The multiple analysis of 

variance models were computed for the last session only and for the 

difference between the last and first sessions. The results of these 

six multiple analysis of variance models also supported the findings 

from the analysis of variance. 3 

The mean absolute error was examined under the first perspective 

discussed above, i.e. examining only the last session. The initial 

results of the analysis of mean absolute error indicated a marginally 
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significant interaction effect. The analysis resulted in an F-value for 

the decision aid by feedback interaction of 2.52 with 3,190 degrees of 

freedom and a probability 0.06. Since no interaction was present when 

the mean raw error was used as the dependent variable, the interaction 

in this analysis was only marginally significant, and since no a priori 

reason existed to assume that an interaction would occur, this 

interaction was explored further. 

An examination of the individual mean absolute errors for each 

treatment group identified possible outliers in the questionnaire and 

control groups. Winsorization, with g = 2, was applied to the raw mean 

absolute errors of the questionnaire group and control group. 

Winsorization at g = 2 consists of replacing the two highest values in 

the sample with the third highest value and replacing the two lowest 

values being with the third lowest [Winer, 1971]. The analysis based on 

the winsorized data did not have a significant interaction effect, but 

3 MANOVAs were computed for all the dependent variables in the same 
fashion as indicated above. Results of the MANOVAs were in agreement 
with the ANOVAs for all measures. 



behaved consistently with the unwinsorized data in all other respects. 

The analysis of variance for the winsorized data is presented in Table 

v. The overall model was highly significant, with the decision aid 

treatment being highly significant. The feedback treatment was not 

significant. 

TABLE V 

ANALYSIS OF VARIANCE TABLE FOR MEAN ABSOLUTE ERROR 
LAST SESSION ONLY 

SOURCE DF SUM OF SQUARES F. VALUE PR > F 

MODEL 7 1003.0817 4.12 0.0003 

DA 3 780.9463 7. 49 0.0001 
FB 1 18.8189 0. 54 0. 46 29 
DA*FB 3 203.3165 1. 95 0.1233 

ERROR 183 6363.8452 
CORR. TOTAL 190 7366.9269 

R-SQUARE 0.1362 

Duncan's Multiple Range Test was computed for the decision aid 
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treatment groups to determine which means differed. It is important to 

remember that the mean absolute error is a measure of error, so the 

smaller the mean the more accurate the response. Table VI presents the 

results of the Duncan's Multiple Range Test for the decision aid 

treatment groups. The two expert systems groups outperformed both the 
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control group and the questionnaire group. There was, however, no 

significant difference between the two expert systems groups and there 

was no significant difference between the control group and the 

questionnaire group. 

The feedback treatment was not significant, but an examination of 

the means for the two feedback groups should be informative. The group 

receiving only outcome feedback had a mean of 22.0645 while the group 

receiving both outcome feedback and task properties feedback had a mean 

of 21.3755. The means, while not significantly different, are in the 

assumed direction. The group receiving both outcome feedback and task 

properties feedback had a lower error rate (higher accuracy) than the 

group that received only outcome feedback. 

TABLE VI 

DUNCAN'S MULTIPLE RANGE TEST FOR MEAN ABSOLUTE ERROR 
DECISION AID TREATMENT MEANS 

LAST SESSION ONLY 

DUNCAN GROUPING* 

A 

A 

B 
B 

MEAN 

23.796 
23.692 
19.739 
19.664 

HARMONIC MEAN OF CELL SIZES=47.70 

N 

47 
48 
46 
50 

DECISION AID 

QUESTIONNAIRE 
CONTROL 
EXPERT SYSTEM WITH EXPL 
EXPERT SYSTEM NO EXPL 

*MEANS WITH SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT AT .05 LEVEL 

NUMBER OF MEANS 
CRITICAL RANGE 

2 
2.39876 

3 
2.5223 

4 
2.6019 
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The difference in mean absolute error between the sessions was also 

analyzed, i.e. the second perspective discussed above. The difference 

in mean absolute error provides a measure of the improvement in accuracy 

that occurred from the first session to the last session. This was 

computed as the difference between the mean absolute error for the last 

session and the mean absolute error for the first session for each 

subject. This analysis uses change in the error as the dependent 

variable, therefore, a negative mean would indicate decreased error 

(improved accuracy) whereas a positive mean would represent increased 

error, decreased accuracy. The analysis of variance model for 

difference in mean absolute error is presented in Table VII. 

DIFFMAE = MAE s sl 

Where: 
DIFFMAE s 

MAE 
MAEsl 

sf 

= Difference in MAE for subject s 
= MAE for subject s during last session 
= MAE for subject s first session 

TABLE VII 

ANALYSIS OF VARIANCE TABLE FOR MEAN ABSOLUTE ERROR 
DIFFERENCE BETWEEN SESSIONS 

SOURCE DF SUM OF SQUARES F. VALUE PR > F 

MODEL 7 1495.9637 3.35 0.0022 

DA 3 1313.8755 6.86 o.ooo2 
FB 1 6.1793 0.10 0.7560 
DA*FB 3 175.9090 0.92 0.4329 

ERROR 183 11678.9318 
CORR. TOTAL 190 13174.8955 

R-SQUARE 0.1135 

( 4) 



These results are consistent in all respects with those of the 

analysis of the mean absolute error for the last session only. The 

overall model is significant and the decision aid treatment is 

significant. Again, the Duncan's Multiple Range Test was computed for 

the decision aid treatment means to determine which means differed, 

these means are presented in Table VIII. 

TABLE VIII 

DUNCAN'S MULTIPLE RANGE TEST FOR MEAN ABSOLUTE ERROR 
DECISION AID TREATMENT MEANS 

DIFFERENCE BETWEEN SESSIONS 

DUNCAN GROUPING* MEAN N DECISION AID 

A 1. 567 48 CONTROL 
A 0.902 47 QUESTIONNAIRE 
B -3.152 46 EXPERT SYSTEM WITH EXPL 
B -4.568 50 EXPERT SYSTEM NO EXPL 

HARMONIC MEAN OF CELL SIZES=47.70 
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*MEANS WITH SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT AT .05 LEVEL 

NUMBER OF MEANS 
CRITICAL RANGE 

2 
3.2494 

3 
3.4170 

4 
3.5248 

Significantly more improvement in accuracy occurred in the two 

expert systems groups than in either the control group or the 

questionnaire group. There was no significant difference between the 

two expert systems groups and there was no significant difference 

between the control group and the questionnaire group. Since the means 
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from the control group and the questionnaire group were positive, 

indicating higher accuracy in the first session than in the last 

session, they were examined further to see if a decrease in learning 

really occurred. The means, although positive, were not significantly 

different from zero at the .OS level, indicating that accuracy was 

relatively unchanged between the first and last session for the control 

group and the questionnaire group. 

The feedback treatment was not significant. An examination of the 

means of the two groups indicates that they are again in the assumed 

direction. The group receiving only outcome feedback had a mean of 

negative 1.090 while the group receiving both outcome feedback and task 

properties feedback had a mean of negative 1.576. This indicates that 

both groups exhibited improved accuracy (decreased error) with the group 

receiving the combination of feedback performing slightly better. 

Absolute Relative Error. 

Another measure of accuracy that was evaluated was the mean 

absolute relative error (MARE). The absolute relative error for each 

scenario is the absolute error adjusted by the evaluation made by the 

expert. The absolute relative error scales the errors by the expert's 

evaluation. This measure was developed to examine whether the size of 

the expert's evaluation affected the error and the statistical results. 

5 
MARE = s ~ ABS ( EV . - EV . ) I EV . ] I 5 

i=l e1 s1 e1 

Where: 
MARE = s 
EV . = e1 
EV . = 

Sl 

Mean absolute relative error for subject s 
Evaluation of expert for scenario i 
Evaluation of subject s for scenario i 

(5) 
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The mean absolute relative error for the last session only was 

examined first. The initial results of the analysis of mean absolute 

relative error also resulted in a slightly significant interaction term, 

at the 0.08 level, and again the winsorization method was applied. The 

resulting analysis of variance is presented in Table IX. The results of 

this measure of accuracy are consistent with those for the mean absolute 

error. The overall model is highly significant and the decision aid 

treatment is also highly significant. 

TABLE IX 

ANALYSIS OF VARIANCE TABLE FOR MEAN ABSOLUTE RELATIVE ERROR 
LAST SESSION ONLY 

SOURCE DF SUM OF SQUARES F. VALUE PR > F 

MODEL 7 0 0 8226 4.89 0.0001 

DA 3 o. 7165 9.93 0.0001 
FB 1 0.0002 0.01 0.9194 
DA*FB 3 0.1058 1. 47 0.2249 

ERROR i83 4.4001 
CORR. TOTAL 190 5.2227 

R-SQUARE 0.1575 

Duncan's Multiple Range Test was again computed on the decision aid 

treatment means. Table X presents the results from the Duncan analysis. 

The mean absolute relative error is also a measure of error, so the 

smaller the mean the less the error or the greater the accuracy. The 
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two expert systems groups again outperformed both the control group and 

the questionnaire group. There was no significant difference between 

the two expert systems groups and no significant difference between the 

control group and the questionnaire group. The feedback treatment was 

not significant and an examination of the feedback means indicated that 

the two groups were virtually identical. 

TABLE X 

DUNCAN'S MULTIPLE RANGE TEST FOR MEAN ABSOLUTE RELATIVE ERROR 
DECISION AID TREATMENT MEANS 

LAST SESSION ONLY 

DUNCAN GROUPING* MEAN N DECISION AID 

A 0.5993 47 QUESTIONNAIRE 
A 0.5878 48 CONTROL 
B 0.4906 46 EXPERT SYSTEM WITH EXPL 
B 0.4578 50 EXPERT SYSTEM NO EXPL 

HARMONIC MEAN OF CELL SIZES=47.70 

*MEANS WITH SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT AT .05 LEVEL 

NUMBER OF MEANS 
CRITICAL RANGE 

2 
0. 0631 

3 4 
0. 06632 0. 0684 

The difference in the mean absolute relative error between the two 

sessions was also tested. Again this should provide a measure of the 

increase in accuracy (decrease in error) that occurs due to the 

treatments. 
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DIFFMAREs = MAREs! - MAREs£ ( 6) 

Where: 
DIFFMAREs = Difference in MARE for subject s 
MARE81 = MARE for subject s during last session 
MAREs£ = MARE for subject s during first session 

The difference in mean absolute relative error is computed as the 

difference between the mean absolute relative error for the last session 

minus the mean absolute relative error for the first session for each 

subject. The results of the analysis of variance for the difference in 

mean absolute relative error is presented in Table XI. 

TABLE XI 

ANALYSIS OF VARIANCE TABLE FOR MEAN ABSOLUTE RELATIVE ERROR 
DIFFERENCE BETWEEN SESSIONS 

SOURCE DF SUM OF SQUARES F. VALUE PR > F 

MODEL 7 1.3003 3. 77 o.ooos 
DA 3 1.1959 8.09 0.0001 
FB 1 0. 00 64 0.13 0. 7192 
DA*FB 3 0.0979 0.66 0.5761 

ERROR 183 9.0170 
CORR. TOTAL 190 10.3173 

R-SQUARE 0.1260 

This analysis is consistent with all the previous tests. The model 

is significant and the decision aid treatment is highly significant. 

Duncan's Multiple Range Test was again computed and the two expert 
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systems groups had a significantly greater improvement in accuracy 

(decrease in error) than the control group and the questionnaire group. 

Table XII presents the results. Due to the computation of relative 

error, all means were very small and were tested to determine if they 

were significantly different from zero. The means of the two expert 

systems groups were significantly different from zero at the .05 level, 

while the means of the control group and the questionnaire group were 

not significantly different from zero at the .05 level. The feedback 

treatment was not significant and again an examination of the means 

indicated that they were virtually identical. 

TABLE XII 

DUNCAN'S MULTIPLE RANGE TEST FOR MEAN ABSOLUTE RELATIVE ERROR 
DECISION AID TREATMENT MEANS 

DIFFERENCE BETWEEN SESSIONS 

DUNCAN GROUPING* MEAN N DECISION AID 

A 0. 0211 48 CONTROL 
A 0.0146 47 QUESTIONNAIRE 
B -0.1110 46 EXPERT SYSTEM WITH EXPL 
B -0.1599 50 EXPERT SYSTEM NO EXPL 

HARMONIC MEAN OF CELL SIZES=47.70 

*MEANS WITH SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT AT .05 LEVEL 

NUMBER OF MEANS 
CRITICAL RANGE 

2 
0.0902 

3 
0.0949 

4 
0. 0979 

The results of the analysis of the mean absolute error and the mean 
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absolute relative error under both the perspectives were consistent. . ' 

These results of the analysis of the last session only support the 

conclusion that both expert systems groups achieved higher accuracy 

during the last session than did either the control group or the 

questionnaire group. The results of the analysis of the difference 

between the last session and the first session indicate that the two 

expert systems groups improved accuracy at a significantly higher level 

than either the control group or the questionnaire group. None of the 

tests indicated a significant difference between the two expert systems 

groups, nor was there a significant difference between the questionnaire 

group and the control group. The feedback treatment was not significant 

for any of the measures, but where a difference in means was present it 

was in the assumed direction, i.e. the group receiving task properties 

feedback and outcome feedback performed slightly better than the group 

that received only outcome feedback. 

Time for the Subjects' Responses 

The dependent variable used to measure the efficiency of the 

subjects' evaluations was time measured in minutes. The time taken to 

reach the evaluation for each scenario was recorded during the first and 

last session. Both the time during the last session and also the 

difference in time between the last and first session were tested. The 

mean time (MTIME) for each subject was used as the dependent variable 

based on the same assumptions as were made above in using mean error. 

In addition to the multiple analysis of variance models discussed above, 

a model was tested using the times from the five scenarios as the five 

dependent variables. The results were consistent with those reported 
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below for the analysis of variance. 

5 
MTIME s L TIME . 

S1 > I 5 (7) 
i=l 

Where: 
MTIME = Mean Time for Subject s 
TIME ~ = Time for subject s to evaluate scenario i 

S1 

The first analysis examined the mean time for the last session 

only. This should provide an indication as to whether the time during 

the last session differed due to the treatments received during the 

training sessions. The analysis of variance for the mean time during 

the last session is presented below in Table XIII. The overall model is 

significant at the .0484 level, which is a lower significance than was 

found for the accuracy measure, but still highly significant. The 

decision aid treatment was again the only significant treatment in the 

model. 

TABLE XIII 

ANALYSIS OF VARIANCE TABLE FOR MEAN TIME 
LAST SESSION ONLY 

SOURCE DF SUM OF SQUARES F. VALUE 

MODEL 7 7.1969 2.07 

DA 3 6.3766 4.29 
FB 1 0.0336 0. 07 
DA*FB 3 0.7866 0.53 

ERROR 183 90.7061 
CORR. TOTAL 190 97.9029 

PR > F 

0.0484 

0. 0059 
0. 7948 
0. 6629 

R-SQUARE 0.0735 
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Duncan's Multiple Range Test was again computed to test for 

difference in means for the decision aid treatment groups. The results 

indicate that the two expert systems groups were more efficient (took 

less time) than the control group and the questionnaire group. However, 

the questionnaire group was not significantly different from the expert 

system group with explanatory capability nor was it significantly 

different from the control group. However, the control group was 

significantly different from both of the expert systems groups. This is 

evident in Table XIV from the overlapping of the identifying letters for 

the questionnaire group. 

TABLE XIV 

DUNCAN'S MULTIPLE RANGE TEST FOR MEAN TIME 
DECISION AID TREATMENT MEANS 

LAST SESSION ONLY 

DUNCAN GROUPING* MEAN N DECISION AID 

A 2.5767 48 CONTROL 
AB 2.3089 47 QUESTIONNAIRE 

B 2.1799 46 EXPERT SYSTEM 
B 2. 097 3 50 EXPERT SYSTEM 

HARMONIC MEAN OF CELL SIZES=47.70 

WITH EXPL 
NO EXPL 

*MEANS WITH SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT AT .05 LEVEL 

NUMBER OF MEANS 
CRITICAL RANGE 

2 
0.2863 

3 
0. 3011 

4 
0.3106 

The difference in time between the last session and the first 
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session was examined next. The difference in ~ean time (DMTIME) was 

computed as the mean time for the last session minus the mean time for 

the first session for each subject. This should provide a measure of 

the improvement in efficiency that occurred between the two sessions. 

Table XV presents the results of the analysis of variance for the 

difference in mean times. The model for the difference in mean time was 

only marginally significant, at the .0991 level. The decision aid 

treatment was significant at only the .0913 level. 

SOURCE 

MODEL 

DA 
FB 
DA*FB 

ERROR 

TABLE XV 

ANALYSIS OF VARIANCE TABLE FOR MEAN TIME 
DIFFERENCE BETWEEN SESSIONS 

DF SUM OF SQUARES F. VALUE 

7 13.3639 1. 75 

3 7.137 3 2.19 
1 1.7990 1.65 
3 4.4277 l. 36 

183 199.1985 
CORR. TOTAL 190 212.5625 

R-SQUARE 

PR > F 

0.0991 

0.0913 
0.2002 
0. 2578 

0. 0629 

Even though the decision aid treatment was not significant at the 

5% level, Duncan's analysis was performed to see if the means followed 

the same trend as that found in the prior tests. An analysis of the 

results of Duncan's Multiple Range Test (see Table XVI) indicate that 



the two expert systems groups improved their efficiency (decreased the 

time) more than the other two groups. No differences were significant 

at the .OS level as were apparent from the results of the analysis of 

variance. 

TABLE XVI 

DUNCAN'S MULTIPLE RANGE TEST FOR MEAN TIME 
DECISION AID TREATMENT MEANS 

DIFFERENCE BETWEEN SESSIONS 

DUNCAN GROUPING* MEAN N DECISION AID 

A -1.1193 47 QUESTIONNAIRE 
A -1.1370 48 CONTROL 
A -1.4277 46 EXPERT SYSTEM 
A -1. S693 so EXPERT SYSTEM 

HARMONIC MEAN OF CELL SIZES=47.70 

WITH EXPL 
NO EXPL 
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*MEANS WITH SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT AT .05 LEVEL 

NUMBER OF MEANS 
CRITICAL RANGE 

2 
0.4243 

3 
0.4463 

4 

0.4603 

The lack of strong significance for the measure of difference in 

time was examined further. An examination of the times for the first 

session and the times for the last session sheds some light on this 

result. The mean time for all subjects during the first session was 3.6 

minutes while the mean time for all subjects during the last session was 

only 2.3 minutes. This difference in the overall mean time for all 

subjects is significant at the .0001 level. In addition, the mean time 

for every treatment combination group improved significantly between the 
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two sessions, indicating that improvement in time occurred for all 

groups between the first and last session. It would appear that the 

magnitude of the difference in times between first and last sessions for 

the groups is sufficient to offset the differences between groups during 

the last session. 

The analysis of time during the last session and improvement in 

time from the first to the last session is basically consistent with 

that for accuracy. The decision aid treatment was significant for the 

last session examined alone. The control group exhibited the least 

efficiency (had the longest mean time) with the questionnaire group 

being slightly more efficient followed by the expert systems with no 

explanatory capability and the expert systems group with explanatory 

capability. The two expert systems groups were significantly more 

efficient than the control group, but only the expert system with no 

explanatory capability was significantly more efficient than the 

questionnaire group. The feedback treatment was not significant. The 

analysis of the difference in times between sessions resulted in a 

marginally significant decision aid treatment. The order of the four 

groups was the same as in the analysis of the last session only 

indicating that the same trend existed. 

Consensus of Subjects' Responses 

Numerous auditing studies have used between judge consensus as the 

dependent variable in lieu of a valid measure of accuracy. Since a 

measure of accuracy exists in this study and has already been analyzed, 

the results from an examination of between judge consensus can be 

compared with the results of the analysis of the measures of accuracy. 
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This provides a unique opportunity to explore the validity of the use of 

consensus as a surrogate for accuracy. 

The between subject (judge) consensus was computed for every pair 

of subjects within a treatment combination. Each subject's evaluations 

to the five scenarios formed a vector of responses. The Pearson Product 

Moment Correlation (r) was computed between the vectors of each pair of 

subjects within a treatment combination. This produced eight 

correlation matrices, one for each treatment combination. The lower 

diagonal of the resulting correlation matrices are provided in Appendix 

F. The average correlation was computed for each matrix (treatment 

combination). Due to the breadth of the response scale used in this 

study (between 0 and 100), the individual correlations ranged from 

highly positive to highly negative and the resulting correlations were 

relatively low. Table XVII presents information on these correlations. 

TABLE XVII 

CORRELATIONS BY TREATMENT GROUP FOR THE LAST SESSION 

DA FB N MEAN MINIMUM MAXIMUM 
CORRELATION VALUE VALUE 

CONTROL EVAL ONLY 300 0.355 -0.917 0. 977 
CONTROL EVAL PLUS 253 0.432 -0.641 0.996 
QUEST. EVAL ONLY 231 0.415 -0.636 0.990 
QUEST. EVAL PLUS 300 0. 286 -0.953 0.984 
ES NO EX EVAL ONLY 253 0.031 -o. 978 0.979 
ES NO EX EVAL PLUS 351 0. 086 -0.985 0.997 
ES WITH EVAL ONLY 253 0.087 -0.973 0. 977 
ES WITH EVAL PLUS 253 0.137 -0.928 0.988 
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The next step is the comparison of these matrices to determine 

whether consensus differed between treatment groups. The average 

correlation computed above was used as the dependent variable in an 

analysis of variance model. Table XVIII presents the results of this 

analysis. The overall model was significant and the decision aid 

treatment was significant. The feedback treatment was not significant. 

This would appear to be consistent with the findings from the 

examination of accuracy. There is only one observation per cell, so the 

interaction term is used as the error term to test the model and no test 

is available to determine if an interaction is present. 

TABLE XVIII 

ANALYSIS OF VARIANCE TABLE FOR BETWEEN SUBJECT CONSENSUS 
LAST SESSION ONLY 

SOURCE DF SUM OF SQUARES F. VALUE PR > F 

MODEL 4 0.1694 9.30 0.0487 

DA 3 0.1691 12.38 0. 0 339 
FB 1 0.0004 0.08 0. 795 0 

ERROR 3 0.0137 
CORR. TOTAL 7 0.1831 

R-SQUARE 0.9254 

Duncan's Multiple Range Test was computed to determine which means 

were significantly different (see Table XIX). The control group and the 
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questionnaire group exhibited significantly more consensus between 

subjects than either of the two expert systems groups. These results 

were in direct conflict with those for accuracy. 

The above analysis used average correlation as the dependent 

variable. The distribution for correlations is not normal and may 

therefore bias the results obtained above. To test this an additional 

analysis was performed. All the correlations computed above were 

transformed using Fisher's z(r) transformation. Applying this 

transformation to correlation coefficients will yield quantities that 

are approximately normally distributed (Johnson and Wichern, 1982). The 

analysis described above was repeated using the transformed 

correlations. While the resulting means were slightly different, the 

results of the analysis were consistent with those described above. 

Fisher's z(r) = l/2 log [ (1 + r) I (1 - r ) ] ( 8) 

Where: 
z(r) = z transformation of r 

r = Pearson Product Moment Correlation 

The analysis of the dependent variables for accuracy indicated that 

the control group and the questionnaire group did not. increase their 

accuracy due to the training sessions and that they were significantly 

less accurate than the two expert systems groups. The analysis of 

variance model for consensus, however, indicated that these two groups 

were significantly more consistent than the expert systems groups. 

These seemingly inconsistent findings were explored further. 

Since the control group and the questionnaire group did not 

significantly improve their accuracy, one possible reason for improved 

consensus could be an anchoring effect. In many judgment tasks, the 

judge makes evaluations by starting with an initial value and then 



88 

adjusting that value to yield the final response. The anchoring effect 

occurs when the adjustment is not sufficient. The initial value may be 

indicated to the judge in a variety of ways~ by the wording of the 

problem, by some partial computation that the judge performs, or by 

previous experience (Tversky and Kahneman, 1974). 

TABLE XIX 

DUNCAN'S MULTIPLE RANGE TEST FOR CONSENSUS BETWEEN SUBJECTS 
DECISION AID TREATMENT MEANS 

LAST SESSION ONLY 

DUNCAN GROUPING* MEAN N DECISION AID 

A 0. 3932 1 CONTROL 
A 0. 35 05 1 QUESTIONNAIRE 
B 0.1120 1 EXPERT SYSTEM WITH EXPL 
B 0.0628 1 EXPERT SYSTEM NO EXPL 

*MEANS WITH SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT AT .05 

NUMBER OF MEANS 2 3 4 
CRITICAL RANGE 0. 2145 0.2153 0.2153 

The response scale used in this study ranged from zero to one 

LEVEL 

hundred, with a stated medium of fifty. A strong possibility exists 

that the subjects in the control group and the questionnaire group 

anchored on the medium level of fifty. An evaluation of the subjects 

raw evaluations was performed to test the possibility that an anchoring 

effect occurred. 
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MEV s = 
5 

~ EV . 
Sl 

) I s ( 8) 

Where: 
MEV 
EV ~ 

Sl 

i=l 

= Mean evaluation for subject s 
= Evaluation of scenario i by subject s 

The mean evaluation for the five scenarios was computed for each 

subject by averaging their responses to the five scenarios. The mean 

evaluation for each treatment group for the first session and the last 

session are presented in Table XX. The distance between each mean and 

fifty was computed and this distance was tested to determine if it was 

significant. 

DA 

CONTROL 
CONTROL 
QUEST. 
QUEST. 
ES NO EX 
ES NO EX 
ES WITH 
ES WITH 

TABLE XX 

MEAN EVALUATION BY SESSION 

FIRST SESSION LAST SESSION 
FB N MEAN DISTANCE MEAN DISTANCE 

FROM 50 FROM 50 

EVAL ONLY 25 48.99 -1.01 51.17 +1.17 
EVAL PLUS 23 48.87 -1.13 52.19 +2.19 
EVAL ONLY 22 46.52 -3.48 51.14 +1.14 
EVAL PLUS 25 47.62 -2.38 52.82 +2.82* 
EVAL ONLY 23 47.96 -2.04 38.35 -11.65** 
EVAL PLUS 27 48.13 -1.87 44.03 -5.97** 
EVAL ONLY 23 51.37 +1.37 44.87 -5 .13* 
EVAL PLUS 23 52.59 +2.59 46.43 -3.57* 

* significantly different from 50 at .05 level 
** significantly different from 50 at .005 level 

An analysis of the first session indicates that none of the means 
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is significantly different from fifty. During the last session all four 

of the expert systems groups had means which were significantly 

different from fifty while only the questionnaire group with evaluation 

plus feedback was significantly different from fifty. When the analysis 

above was performed on the four decision aid treatment groups which had 

not been divided into feedback levels, neither the control group nor the 

questionnaire group were found to be significantly different from fifty 

during either the first or the last session. This analysis indicates 

that during the first session (before any training) all groups were 

anchoring on fifty. At the end of the training sessions (during the 

last session) the expert systems groups appeared to have made a 

sufficient adjustment but the control group and the questionnaire group 

had not. These results provide support to the assumption that the 

control groups and the questionnaire groups tended to anchor around 

fifty. 

Analysis of First Session 

The subjects were randomly assigned to treatment groups at the 

beginning of the semester, therefore no significant differences between 

treatment groups should exist at the first session. To provide 

assurance that this statement was true all of the dependent variables 

for accuracy, time, and consensus were examined for the first session 

alone. The analysis of variance for mean absolute error for the first 

session had an F-value of 0.73 and was not significant. Neither the 

decision aid treatment, the feedback treatment, nor the interaction was 

significant. The analysis of variance for mean absolute relative error 

for the first session was also examined. The computed F-value was 0.52 
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which was not significant. None of the treatments were found to be 

significant. The analysis of the time for the first session also 

resulted in no significant model or treatment effects. In addition to 

the analysis of variance models, multiple analysis of variance models 

were also computed. Multiple analysis models were computed using 

individual absolute errors as the dependent variables, using individual 

absolute relative errors as the dependent variables, and using 

individual times as the dependent variables. The results of the 

multiple analysis of variance models were in total agreement with those 

of the analysis of variance. These results provide support for the 

assumption that the assignment of subjects to treatment groups was 

random. 

Summary and Results for Hypotheses 

The analysis discussed above examined each of the dependent · 

variables separately. To provide an overall analysis a summary of the 

results of the tests of the dependent variables will be presented. 

These results will then discussed in terms of the specific hypotheses as 

stated in Chapter IV. 

An analysis of variance model was developed and tested for each of 

the dependent variables for the first session alone, the last session 

alone, and the difference between the last and first session. The 

computed F-Value for each of these models along with the significance 

probability (PR > F) for all the models are presented in Table XXI. 

None of the models was significant for the first session only. The 

models for all the dependent variables were significant for the last 

session only. All models except difference in time were highly 
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significant for the difference between last and first session. 

The first session will not be included in further summary, since no 

significant model effect or treatment effect was found for any of the 

dependent variables. The decision aid treatment was highly significant 

for all the other models except difference in time between the last and 

first session which was only marginally significant. The feedback 

treatment was not significant for any of the analysis. The analysis 

with respec.t to the decision aid treatment are summarized in Table XXII. 

TABLE XXI 

SUMMARY OF RESULTS OF MODELS TESTED 

DEPENDENT VARIABLE 
MAE MARE TIME CONSENSUS 

SESSION F PR > F F PR > F F PR > F F PR > F 

FIRST 0.73 0.6496 0.52 0. 8169 0.81 0. 5769 1.07 0. 4983 
LAST 4.12 0.0003 4.89 0. 0001 2.07 0. 0484 9.30 0. 0487 
DIFFERENCE 3.35 0.0022 3.77 0. 0008 1.75 0.0991 

TABLE XXII 

SUMMARY OF DECISION AID TREATMENT 

DEPENDENT VARIABLE 
MAE MARE TIME CONSENSUS 

SESSION- F PR > F F PR > F F PR > F F PR > F 

LAST 7.49 0.0001 9.93 0.0001 4.28 0. 0059 12.38 0.0338 

DIFFERENCE 6.66 0.0002 8.09 0. 0001 2.19 0. 0912 
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The results can now be discussed with reference to the specific 

hypothesis. Hypothesis one examined the impact of the use of a decision 

aid during the training phase versus no decision aid on learning 

(strategy transformation) that occurs. Hypothesis one was broken down 

into three sub-hypotheses to incorporate the three types of decision 

aids that were included in the study. Hypothesis 1.1 examined the 

impact of the use of a questionnaire. This hypothesis was not rejected 

for any of the measures examined. No difference in accuracy, time, or 

consensus was found between the control group (no decision aid) and the 

questionnaire group. Hypotheses 1.2 and 1.3 examined the impact of the 

use of an expert system with no explanatory capability and the use of an 

expert system with explanatory respectively versus no decision aid. All 

the measures examined led to the rejection of both of these hypotheses. 

The two expert systems groups were significantly different from the 

control group in terms of accuracy, time, and consensus. The expert 

systems groups were significantly more accurate and significantly more 

efficient than the control group. However, they were significantly less 

consistent than the control group. 

The second set of hypotheses examined the impact of an expert 

system as a decision aid versus a more conventional type of decision aid 

on the strategy transformation that occurs. Hypothesis 2.1 identifies 

the expert system as one with no explanatory capability while hypothesis 

2.2 identifies the expert system as one with explanatory capability. 

Hypotheses 2.1 and 2.2 were rejected on all the measures of accuracy, 

time, and consensus. The two expert systems groups were significantly 

more accurate and took less time than the questionnaire group. The 

questionnaire group, however, exhibited higher consensus than the expert 



systems groups. 

Hypothesis 4 examined the difference in strategy transformation 

(learning) between an expert system with no explanatory capability and 

an expert system with explanatory capability. This hypothesis was not 

rejected for any of the dependent measures. No difference was found 

between the two types of expert systems. 
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The fourth hypothesis addressed the question of type of feedback 

and explored the difference in strategy transformation between the group 

receiving only outcome feedback and the group receiving both outcome 

feedback and task properties feedback. This hypothesis was not rejected 

for any of the measures. It should be noted that the direction of the 

differences, while no significant, indicated the group receiving the 

combination of feedback performed better than the group receiving only 

outcome feedback. 

Subject Attitudes 

The attitudes of the subjects to the study and their respective 

decision aids were examined through the use of an exit questionnaire 

(see Appendix B for a copy of the questionnaire). The results of the 

questionnaire are presented in Table XXIII. The overall attitude of the 

subjects to all aspects of the experiment was favorable, in fact all 

groups indicated that a project of this type should become a part of all 

systems courses. All subjects believed that they had learned more about 

internal control as a result of the study, however, the groups receiving 

a combination of feedback were in stronger agreement with this 

statement. The groups using the expert systems found them 

enjoyable, easy to use, and felt that they made the decision process 



easier. They indicated that they accepted the advice from the expert 

system in making their evaluation. There was no real difference in 

responses between the two expert systems groups. 
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Chapter VI presents the conclusions based on the research completed 

and the results discussed above. It also contains suggestions for 

future research. 
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TABLE XXIII 

EXIT QUESTIONNAIRE 

__ cmllRJlL_ _.GU£SllJ»>WR£.. _ 
EVAL DHLY EVAI. PLUS EVAL ONLY EVAL PLUS 
H li:AN N KEAN M liE AN N MEAN 

01 SCENARIOS EASY TO READ 24 -0.83 23 -o.91 21 -1.24 25 -1.08 
Q2 INCREASED KNOWLEDGE OF IC 24 -0.54 23 -1.09 22 -o.o4 25 -1.12 
03 COHPUTERS MAKE KE NERVOUS 24 1.33 23 0.91 21 1.24 25 0.68 
04 LEARNING EXPERIENCE 24 -0.75 23 -0.87 22 -o.68 25 -o.76 
05 WORTH !tORE POINTS 24 -0.04 23 -0.17 22 . -o.23 24 -o.oa 
06 LONGER DURATION 24 0.08 23 -0.04 22 -o.s5 25 -0.08 
07 WASTE OF TIKE 24 0.88 23 1.13 22 1.32 25 1.16 
OS LESS UNDERSTANDING OF IC 24 1.08 23 1.26 22 1.H 2S 1.24 
09 PART OF EVERY SYSTEMS COURSE 24 -0.54 23 -o.96 22 -o. 91 25 -o.48 
010 USE OF CASES HELPFUL FOR IC 24 -0.92 23 -1.09 22 -1.00 25 -o.96 
011 ENJOY COKPUTERS 24 -1.25 23 -o.7B 22 -1.14 25 -o.60 
012 TRIED TO HATCH PARTNER 24 -o.13 23 -o.35 22 -0.27 25 -o.20 
013 TOO MANY SCENARIOS 24 1.00 23 0.83 22 o. 45 25 0.38 
014 ALL COURSES COKPUTER 24 -0.21 23 -o.17 20 -o.o5 24 -o.28 

OUESTI ONNAIRE: 
022 HELPFUL NA NA NA NA 20 -1.10 25 -o.76 
023 TOOK TOO MUCH TIHE NA NA NA NA 20 o.so 25 0.08 
024 WERE TOO DIFFICULT NA NA NA NA 20 1.20 25 0.96 
025 MADE CASES EASIER NA NA NA NA 20 -o.95 25 -0.60 

__ ES.Wl.EXf:L_ _ __ £S.JilllLEleL--
EVAL ONLY EVAL PLUS EVAL ONLY EVAL PLUS 
N MEAN N KEAN N liE AN N liEAN 

01 SCENARIOS EASY TO READ .23 -1.09 23 -1.04 23 -1.09 26 -1.23 
02 INCREASED KNOWLEDGE. OF IC 23 -0.65 23 -1.00 23 -1.04 26 -1.27 
03 COMPUTERS MAKE liE-NERVOUS 23 0.43 23 0.91 23 0.52 26 0.65 
04 LEARNING EXPERIENCE 23 -0.65 23 -0.91 23 -o.78 26 -1.08 
OS WORTH KORE POINTS 23 -0.04 22 0.18 23 0.17 26 0.08 
06 LONGER DURATION 23 -0.26 23 -o.43 22 o.os 26 0.08 
07 WASTE OF TIKE 23 1.04 23 1.30 23 1.30 25 1.27 
08 LESS UNDERSTANDING OF IC 23 1.04 23 1.48 23 1.52 26 1.35 
Q9 PART OF EVERY SYSTEMS COURSE 23 -0.78 22 -0.91 23 -0.78 26 ~.81 
010 USE OF CASES HELPFUL FOR IC 23 -0.78 23 -1.17 23 -1.26 26 -1.00 
011 ENJOY COMPUTERS 23 -0.87 23 -o.74 23 -0.57 26 -o.46 
012 TRIED TO MATCH PARTNER 23 0.09 23 0.22 23 -o.13 26 -o.31 
013 TOO KANY SCENARIOS 23 0.74 23 0.83 23 0.43 26 0.69 
014 ALL COURSES COMPUTER 22 -0.50 .,~ -o.39 23 -o.17 26 ~.04 -J 

EXPERT SYSTEM: 
015 EASY TO USE 23 -1.48 23 -1.52 23 -1.30 26 -1.31 
016 LIKE TO LEARN KORE 23 -0.87 23 -0.83 23 -0.39 26 -0.77 
017 NOT ENJOYABLE 23 0.83 23 0.87 23 o. 96 26 0.73 
018 ACCEPTED ITS ADVICE 23 -0.35 :?3 -0.39 23 -o.39 26 -o.62 
019 HADE EVAL. EASIER 22 -1.00 23 -1.04 23 -o.83 26 -o.8s 
020 GOOD DECISION AID 23 -0.87 23 -0.74 23 ~.78 26 -o.77 
021 GOOD TRAINING AID 23 -0.48 23 -0.48 23 -0.83 26 -o.so 

<SA = -2 A = -1 N = 0 D = 1 SD = 2> 



CHAPTER VI 

CONCLUSIONS 

Overview 

The purpose of this research was to examine the learning 

efficiencies that occur with the use of an expert system as a decision 

aid during the audit process. This purpose was derived from the desire 

to provide insight into the debate over the effect of an expert system 

as a decision aid on the training the staff auditor receives during the 

conduct of an audit. Those who support the viewpoint that the use of an 

expert system in a realistic setting will also provide training to the 

user argue that the ability of an expert system to query the user for 

important information and to explain the logic followed to arrive at a 

conclusion will improve training. Those who question this viewpoint 

argue that the user may become dependent on the expert system as the 

decision maker and rely on the expert system's recommendation rather 

than actually going through the decision making process. 

The methodology employed a laboratory study using 191 students 

enrolled in Accounting Information Systems at Oklahoma State University 

as surrogates for staff level auditors. The experiment was conducted in 

the computer laboratories housed in the College of Business 

Administration. The theoretical foundation for the research was derived 

from strategy transformation theory which provides a basis for 

understanding the modification of strategies (structures or rules) that 
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occurs as the result of practice in making decisions. 

The research design consisted of a complete 4 x 2 factorial 

arrangement of treatments with a pre-test post-test measure. The two 

treatments were decision aid with four levels and feedback with two 

levels. The four levels of the decision aid treatment were no decision 

aid (control group), questionnaire, expert system with no explanatory 

capability, and expert system with explanatory capability. The two 

feedback levels were outcome feedback only and a combination of task 

properties and outcome feedback. Outcome feedback consisted of the 

evaluation made by the partner in charge of the overall company audit 

and the combination of task properties and outcome feedback consisted of 

the outcome feedback described above and a statement describing the 

major internal control weakness in the scenario. The three categories 

of dependent variables, accuracy, time, and consensus, were tested for 

the post-test and for the difference between the pre-test and post-test. 

The experimental task consisted of the evaluation of internal 

control over factory payroll which was described to the subjects as one 

portion of the audit of a small manufacturing company. The scenarios 

for each evaluation were presented to the subjects in narrative format 

and the evaluations and the time taken to make the each evaluation were 

recorded on a BASIC program. The subjects evaluated five scenarios 

during the pre-test and the same five scenarios during the post-test 

without the use of any type of decision aid and without receiving any 

feedback. The practice or experience in making internal control 

evaluations, i.e. training, consisted of three one-hour sessions each 

held one week apart. During these sessions, the subjects evaluated a 

total of twenty-four scenarios while using the decision aid and 
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receiving the type of feedback indicated by their treatment group. 

No significant difference was found between the expert system group 

with explanatory capability and the expert system group with no 

explanatory capability for any of the dependent variables. Both expert 

systems groups performed significantly better than the questionnaire 

group and the control group based on an analysis of time and accuracy 

for both the post-test and the difference between the pre-test and the 

post-test. The two expert systems groups did, however, exhibit 

significantly lower consensus than the other two groups. The 

questionnaire group did not perform significantly different than the 

control group for any of the measures tested. No significant difference 

was attributable to the feedback treatment. 

Departures From Prior Research 

This research differed from prior studies in several important 

aspects. First, prior research into expert systems has dealt, for the 

most part, with the development of the expert system rather than the 

decision making ability of the user. When prior studies have considered 

the decision making ability of the user, they have examined the impact 

on decision making ability while the expert system is being used as a 

decision aid, not after it has been used. The current research project 

explored the impact of an expert system on the user's ability to make 

decisions after the expert system had been used in an experience 

gathering or training situation. Thus the focus of this research is on 

the long-run impact of expert systems use not the quality of decisions 

during their use. 

Prior research into audit judgment has examined the difference 
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between novice and expert auditors but has tended to ignore the process 

the novice goes through to become experienced. This research differs 

from these earlier studies by exploring the experiential learning 

process as it relates to decision aids. Rather than examining the 

difference between novice and expert auditors, this research examines a 

novice. auditor going through the process of becoming experienced. 

Third, the development and presentation of cases (scenarios) in 

this research differed from that found in prior studies. The cases used 

in this research were much more realistic and contained more cues than 

those used in prior studies. Prior research into audit decision making 

has tended to use factorial arrangements of cues for the development of 

cases which enables the researcher to identify the specific cues used in 

the decision making process. The current research was not dependent on 

a factorial arrangement of treatments since the purpose was not directed 

at identifying which cues the subjects used, instead the development of 

cases was motivated by the desire to provide a more realistic setting 

for the subjects to evaluate. Another difference from many prior 

studies was in the presentation of the information in the cases. This 

study presented the cases in a narrative format which did not 

specifically identify separate cues but required the subjects to 

determine which information in the case should be considered in making 

the evaluation. Prior studies have presented the information about the 

cues in a list format which clearly identifies the limited number of 

cues. 

Limitations 

This research is subject to the criticism that it may lack external 
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validity, i.e., that the results are not generalizable. One of the 

major attributes of this study which may affect the external validity is 

the use of student subjects as surrogates for auditors. This issue was 

addressed in the methodology section and is not believed to be as 

serious as in other studies since this study seeks to investigate the 

impact of the decision aid on the staff level auditor. The staff level 

is an entry level position and upper level accounting majors should have 

approximately the same background as entry level auditors. Another 

aspects of the subjects used in this study is that they were not 

selected randomly, but were selected because of their enrollment in a 

specific class. Lack of random selection of subjects can bias the 

results, but the type of class used and the characteristics of the 

university these students attend should reduce the impact of the 

nonrandom selection. 

Another limitation of this study was the type of questionnaire 

used. The questionnaire used in this research was designed to contain 

the same cues (factors) as the expert system and was developed from the 

list of cues in Appendix A. The resulting questionnaire was somewhat 

simplistic and was not designed to mirror those used in practice. The 

questionnaire took the form of a checklist which was designed to provide 

the user with a mechanism for identifying the particular individuals 

involved and the types of controls in place. This type of questionnaire 

does not provide any guidance as to the controls that should have been 

in place. The type of questionnaire used may have biased the results. 

Significance and suggestions for Future Research 

One of the major findings of this study was that the groups that 
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used the expert system (with or without explanatory capability) 

performed significantly better than the control group. After using the 

expert system as a decision aid, the subjects became more accurate and 

more efficient than the control group. This provides support for the 

contention that the use of an expert system during the audit process 

will result in greater strategy transformation (improved learning) than 

would have occurred if no type of decision aid were present. 

In addition, the subjects who used expert systems during training 

performed better than the subjects who used the questionnaire for 

training. This result holds for a checklist type of questionnaire. 

Further research should be undertaken to determine if a more refined 

type of questionnaire would alter these results. 

Another significant finding was that no difference in performance 

resulted from the use of an expert system with explanatory capability 

versus an expert system with no explanatory capability. One of the 

arguments supporting the benefits of an expert system as a training aid 

is that the ability to explain its logic should improve learning. The 

results of this study did not support that argument. The explanatory 

capability in the expert system used in this research was not forced on 

the subjects but was available for their use, which mirrors the systems 

used in practice. No method was available to determine the extent to 

which the subjects took advantage of this capability. Two possible 

explanations exist for the lack of difference in performance, either 

the rules did not improve the strategy transformation that occurred or 

the subjects did avail themselves of the explanatory capability. Future 

research is needed to determine which of the explanations discussed 

above actually explains the lack of difference in performance. Research 
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of this type should provide information for future developers as to the 

placement and availability of explanations of the rules followed to 

achieve the result. If the subjects do exhibit improved strategy 

transformation (learning) when they are forced to view the explanation 

of the rules then systems should be developed with this in mind and/or 

users should be instructed to use the explanations. 

Consensus has been used in many accounting studies as a surrogate 

for accuracy when no measure of the accurate response existed. The 

design of the current study includes an accurate response and therefore 

, provides an opportunity to explore the use of consensus as a surrogate 

for accuracy. The results of the analysis for consensus in this study 

raise questions about its use as a surrogate for accuracy since the use 

of consensus as a surrogate for accuracy in this study would have 

reversed the results reported above. The groups that exhibited the most 

accuracy exhibited the lowest consensus, while the groups that exhibited 

the least accuracy exhibited the highest consensus. A further 

examination indicated that the groups that did not exhibit high or 

improved accuracy tended to anchor on the mid-point. This result raises 

serious questions about the use of consensus as a surrogate for 

accuracy. Research should be undertaken to determine if this anchoring 

might have been present in prior studies. If this research supports the 

results obtained in this study, it may well be that consensus is not a 

surrogate for accuracy, but instead is an indication of lack of 

knowledge. 

Another departure from previous studies using accuracy as the 

dependent measure was in the response scale. Studies of consensus tend 

to use a very limited response scale and report a fairly high level of 
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consensus. In fact, it has often been posited that auditors have a very 

high consensus based on the results of these studies. When a broad 

response scale was used, the consensus was extremely low. It would seem 

reasonable to assume that a more realistic setting would require the 

auditor to chose from a wide range of responses. Therefore, the current 

study could be more indicative of the actual consensus of auditors. If 

·this is true and actual consensus is low, then it follows that the use 

of consensus as a surrogate for accuracy may be questionable. 

The results of this study did not find any significant difference 

due to the type of feedback that was received. In fact, the learning 

from both groups was relatively low. This is fairly consistent with the 

psychology studies which found little learning from outcome feedback 

alone and little learning when outcome feedback was combined with task 

properties feedback. More research is needed into the learning that 

results from different types of feedback in realistic settings. This 

study was limited to an analysis of outcome and task properties 

feedback, cognitive feedback and lens model feedback should also be 

explored in a realistic setting. 

This research pointed out some distinctive differences in strategy 

transformation based on the type of decision aid used during the 

experience gathering sessions. Future research should seek to explain 

this difference more clearly. Protocol analysis conducted before and 

after the experience gathering sessions should provide valuable 

information on the changes. to the actua~ decision making process and 

provide insight into the specific strategies that were affected. 

Another area of expansion to the current study would be to conduct field 

research using actual staff auditors in a longer training session. 
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The following is a list of the cues and the levels of the cues that were 
used to develop the scenarios presented to the expert and the· subjects. 
The order of the cues, within the major headings below, were randomized 
in the cases to guard against an order effect. 

CUES -

PREVIOUS EVALUATION 

1. Last Year's Evaluation 
of internal control over 
payroll. 

HIGH 
CONTROL 

Positive 

LEVELS 

AUTHORIZATION/TERMINATION OF EMPLOYMENT 

2. Initial authorization 
for employment and 
initial pay rate 

3. Changes in Pay Rate 

4. Employee termination 
approved by 

INITIAL RECORDING OF TIME WORKED 

5. Timeclock used 

6. Jobcards approved 
by supervisor 

7. Overtime authorized 

8. Jobcards compared to 
hours on timecards 

RECORDING PAYROLL TRANSACTIONS 

9. Prepare paychecks and 
payroll register 

10. Post earnings to 
individual records 

11. Prepare payroll 
distribution voucher 
and check payroll 
register 

Personnel 

Personnel 

Personnel 

Yes 

Yes 

Supervisor 

Timekeeping 

Payroll 

Payroll 

Accounts Pay 

LESS 
CONTROL 

Negative 

Other* 

Other 

Other 

No, recorded 
manually 

No 

Other 

Other 

Other 

Other 

Other 



12. Compare payroll register 
and distribution summary 

13. Prepare Labor Distribution 
Summary form jobcards 

PAYMENT AND DISTRIBUTION OF WAGES 

14. Unsigned Checks 

15. Check Signing Machine 

16. Imprest Payroll Bank 
Account 

17. Sign Payroll Checks 

18. Distributes Payroll 
Checks 

19. Responsible for unclaimed 
Payroll Checks 

CONTROLS 

20. Distribute Payroll 
on surprise Basis 

21. (20) Performed by 

22. compare Payroll With 
Budget/Last Year 

23. ( 22) Performed by 

24. Investigate employee 
complaints about pay 

25. ( 24) per formed by 

General Ledger Other 

Cost Dist. Cl. Other 

Controlled Not Controlled 

Yes NO 

Yes No 

Cashier Other 

Cashier Other 

Cashier Other 

Yes No, scheduled 

Internal Auditor Other 

Yes No 

Internal Auditor Other 

Yes No 

Internal Auditor Other 

* The category Other indicates one of the other employees. All 
possible employees are listed below. 

Factory Employee 
Factory Supervisor 
Personnel 
Internal Auditor 
Cashier 

Payroll Clerk 
Cost Distribution Clerk 
General Ledger Clerk 
Accounts Payable Clerk 
Timekeeping 
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Violation of segregation of duties will occur if the same 
individual is responsible for more than one of the tasks above that 
should be separated, i.e. signing payroll checks and preparing 
payroll register. 
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Statement Made to Classes 

The Special Project will consist of a series of evaluations of 
internal control. It will require four hours participation outside of 
class. You will sign up for four one-hour sessions at the end of class. 
The project will require no outside work, all that is required of you is 
to attend the hours you sign up for and during those sessions, work to 
the best of your ability. No outside information or studying will 
improve your performance, the only thing that will improve performance 
is the quality of the time you spend in the sessions. 

The reason that I am the project leader is that this is part of my 
dissertation. Because of that it is necessary for you to sign a consent 
form to participate. These are the forms that are being distributed 
now. Please read them carefully before you sign. Note that you may 
withdraw from this special project if it causes you any undue distress. 
It should be made clear that this project is worth 50 points and no 
credit will be awarded if you do not complete all phases. If you do 
have to withdraw, you will be required to complete an alternate 
assignment to earn the 50 points. Please complete all the blanks on the 
consent form and return it to me at the end of class if you agree to 
participate. 

Individual students have been randomly assigned to different 
groups. Each group will receive different information concerning 
internal control during the four one-hour sessions. All evaluation of 
your performance will be done based on the performance of other students 
in your group only. You will not be compared to individuals who are 
members of other groups. 

The individual student data sheets are being distributed now. 
Please take a moment to examine them. Note that your name is on your 
sheet, so make sure you have the correct sheet. The next item of 
information is the assigned project number. It is important that you 
remember this number, it will identify you for all sessions. This sheet 
also provides a space for you to record the time and the location of the 
sessions you sign up for. Important --you are to keep your individual 
student data sheet, do not lose them. They provide your assigned 
project number and a record of when and where to attend the sessions. 

The last group of sheets are the sign-up sheets for the sessions. 
Make sure that you sign up for four hours, one each week. The top of 
each sheet indicates the date, the time , and the location. 

My name, office number, and phone numbers are on your sign up sheet 
if any questions arise. If you know of anyone who is absent today, I 
would appreciate it if you would provide them with my Name and Office 
Number. 



Example of Consent Form 

ACCOUNTING 3603 
SPECIAL PROJECT 

Informed Consent By Subjects in Experiment 

I, ~~------~~----------~---------------' have carefully 
(please print your name) 

and fully understand the 
(read; listened to; read and listened to; 

please insert the appropriate response) 

117 

instructions for this experiment. I am aware of the time involved and 

of the credit I will be given and how my grade will be determined. I 

give my consent to serve as a subject in this experiment. I am aware 

that I can ask questions or terminate the experiment at any point. I am 

also aware that termination on my part will not result in any detriment. 

If I do not participate or if I terminate my participation before 

completion of the experiment I realize that I will receive no credit and 

will have to complete an alternate assignment. 

Signature 

Date 

Student I.D. Number 

Telephone Number 



Example of Demographic Questionnaire 

ACCTG 3603 
INFORMATION QUESTIONNAIRE 
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1. Name ------------------------------
2. Student I.D. __________ __ 

3. Classification~--------- 4. Major ---------------------------

5. Age------- 6. Sex ____ _ 7. GradePoint 

8. Previous Computer Related Classes: 

Semester 
taken Grade 

a. Intro to DP 
b. COBOL 
c. FORTRAN 
d. MIS 
e. Management of 

Information 
Processing 

f. Business 
Systems 
Analysis 

g. other-list 

9. Do you own a computer? Yes No 

If yes 1 is it : PC or Compatible? Yes No 
Apple Yes No 
Other - Please identify 

taken 
at osu 

taken 
elsewhere 

----------------------
10. For the following types of software, please· indicate your degree of 

proficiency: 
None Novice Intermediate Expert 

a. Wordprocessing 
b. Spreadsheet 
c. Database 
d. SAS 
e. IFPS 
f. Expert Systems 

11. Please define the following two terms (this will not be graded, it 
is asked merely to determine how familiar you are with these two topics) 

a. Artificial Intelligence 

b. Expert Systems 



SESSION l 

Example of Complete Test Instrument for First Session 

ACCOUNTING 3603 
SPECIAL PROJECT 

SPRING 1987 
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READ THE INFORMATION BELOW NOW AND FOLLOW THE DIRECTIONS!!l!ll!l!! 

MAKE SURE THAT THIS IS THE COMPUTER YOU SIGNED UP FOR AND THAT THE 
DISKETTE HAS YOUR ASSIGNED PROJECT NUMBER. THE SI.GN-UP SHEET IS ON THE 
FRONT DOOR IF YOU NEED TO DOUBLE CHECK. IF THERE ARE ANY QUESTIONS, 
PLEASE ASK THE PROCTOR. 

PLEASE FILL IN THE INFORMATION BELOW. 

NAME ------------------------------------------------------
ASSIGNED PROJECT NUMBER ___________________ DATE ----------------

AS SOON AS YOU ARE CONFIDENT THAT YOU ARE AT THE RIGHT COMPUTER AND THAT 
YOU HAVE THE CORRECT DISKETTE YOU MAY BEGIN. FOLLOW ALL DIRECTIONS 
CAREFULLY. 

INSERT THE DISKETTE INTO DRIVE A AND TURN THE COMPUTER ON. 

PLEASE ENTER THE NECESSARY INFORMATION AT THE PROMPTS. USE CAPITAL 
LETTERS FOR ALL ENTRIES. (TO BE SAFE, TURN ON THE CAPS LOCK NOW) 

THIS IS THE FIRST SESSION SO ENTER FIRST WHEN REQUESTED. 

IT IS IMPORTANT THAT YOU FOLLOW ALL DIRECTIONS CAREFULLY. IF YOU HAVE 
ANY QUESTIONS PLEASE ASK THE PROCTOR FOR ASSISTANCE. 

THE COMPUTER WILL PROMPT YOU TO OPEN THIS BOOKLET AND READ THE 
INTRODUCTION. PLEASE WAIT TO OPEN THE BOOKLET UNTIL PROMPTED TO DO SO. 

DURING THIS SESSION YOU WILL BE ASKED TO EVALUATE FIVE (5) SCENARIOS 
DEALING WITH INTERNAL CONTROL. IT IS IMPORTANT THAT YOU ALLOCATE YOUR 
TIME SO THAT YOU ARE ABLE TO COMPLETE ALL FIVE SCENARIOS. 

PLEASE FEEL FREE TO MAKE ANY MARKS OR NOTATIONS ON THIS BOOKLET THAT YOU 
MIGHT FIND HELPFUL. 

***** 
***** 
***** 
***** 
***** 

WHEN YOU HAVE COMPLE~ED THIS SESSION YOU SHOULD RETURN 
THIS BOOKLET AND YOUR DISKETTE TO THE PROCTOR 

AS YOU LEAVE THE ROOM 
YOU WILL NOT RECEIVE CREDIT FOR THIS SESSION UNLESS 

YOUR DISKETTE AND BOOKLET ARE RETURNED 

***** 
***** 
***** 
***** 
***** 
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INTRODUCTION: PLEASE READ THIS INTRODUCTION CAREFULLY BEFOR~ YOU BEGIN. 
REFER BACK TO THESE REMARKS WHENEVER YOU NEED. 

For purposes of this project, assume that you are the auditor in charge 
of the evaluation of internal control over factory payroll for the Small 
Manufacturing Company, a company which has been audited by your firm for 
the last three years. Assume that the evaluation of factory payroll 
will be done separately from the other aspects of the company. Factory 
payroll is paid weekly and all factory workers are hourly wage earners. 

Following this introduction is a partial organization chart which has 
already been updated during the current audit. The cashier has 
responsibility for cash in conjunction with aspects of the company other 
than factory payroll. Remember that this is an evaluation of only 
factory payroll, assume that.the controls over the other areas of the 
company will not impact this evaluation. The supervisor performs the 
functions that would commonly be associated with a factory supervisor. 
All other individuals on the organization chart perform no major 
functions other than those specified in each scenario. 

A number of independent scenarios are presented which provide 
information about the internal control over factory payroll. In all 
scenarios, the notice of employment, pay rate change, and termination is 
sent to the individual who has responsibility for preparing the factory 
payroll register and the paychecks. All controls that are in existence 
in the company are stated in the scenario. All controls stated are 
assumed to be working as indicated. You are to evaluate the internal 
control over factory payroll using this introductory information, the 
organization chart, and the information provided in each scenario. 

Please remember, that while the introductory remarks and the 
organization chart apply to all scenarios, each scenario should be 
evaluated independently. Read the scenario and enter your evaluation on 
the computer before you proceed to the next scenario. Follow the 
prompts on the computer screen and enter the information when requested. 
Please follow all directions carefully. 

This session will consist of the evaluation of five (5) different 
scenarios. This should be readily accomplished within the hour 
allotted, but allocate your time so you complete all five scenarios. 

Your evaluation of internal control over factory payroll should be made 
on a scale of 0 to 100, with 0 indicating total absence of controls and 
100 indicating that every possible control is present and working 
properly. An evaluation of 50 would indicate a medium level of control. 
When asked for your evaluation of internal controi over factory payroll, 
you should enter a number between 0 and 100. 

Examine the organization chart now. Make sure you understand the 
background information before you start on the first scenario. 

IMPORTANT: Read each scenario and enter your evaluation before 
proceeding to the next scenario. Do not return to a scenario 
once it has been evaluated. 



SMALL MANUFACTURING COMPANY 

Partial Organization Chart 
(for Payroll cycle) 

President 
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SCENARIO 1 

~e internal auditor distrib~~s the payroll on the first of every month 
c~ as a control measure. The internal auditor regularly compares the 

.. amount of the payroll with the budgeted figure and investigates any Uf significant differences. All employee complaints about their pay are 
handled by the internal auditor. 

; l)ftt/ 

~ During last year's audit, the evaluation of internal control over 
factory payroll was determined to be strong (i.e. above 50 on a scale of 
0 to 100). 

ol<l~ 
~~The payroll clerk prepares the paychecks and the payroll register using 

the hours from the timecards and the. current pay rate. The payroll 
clerk then posts the information to the individual earnings records. 
Timekeeping checks the payroll register and prepares the payroll 
distribution voucher. Using the information from the jobcards, 
timekeeping prepares the labor distribution summary. The general 
ledger clerk is responsible for comparing the payroll register and the 
labor distribution summary and reconciling any differences. 

0'7-r 
' T~e company does not use a check signing machine and all unsigned checks 

are not tightly controlled. Factory payroll is paid from the company's 
only bank account. The cashier has responsibility for signing the 
checks after she thoroughly examines the payroll distribution voucher. 
The personnel department distributes the payroll checks. Any unclaimed 
payroll checks are retained by the personnel department. 

\P 0 t) 
-\'"-9- w 

Employees manually record their starting and stopping times on 
timecards. The factory employees record the time on each job on 
jobcards which are approved by the supervisor. Any overtime worked is 
authorized by the supervisor. At the end of each work week, the total 
hours from the timecards are compared with total hours on the jobcards 
by timekeeping. 

~~~~ . 
Factory employees are hired by the personnel department which determines 
the appropriate pay rate. The personnel department sends notice of 
employment and the pay rate to the payroll clerk. All changes in pay 
rate are authorized by the personnel department. When factory employees 
terminate their employment, they must complete a form and submit it to 
the personnel department which notifies the payroll clerk. 
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SCENARIO 2 

During last year's audit, the evaluation of internal control over 
factory payroll was determined to be weak (i.e. below 50 on a scale of 0 
to 100). 

Factory employees are hired by the supervisor who determines the 
appropriate pay rate. Notice of employment is sent to the personnel 
department which notifies the accounts payable clerk. All changes in 
pay rate are authorized by the personnel department. When factory 
employees terminate their employment, they must complete a form and 
submit it to the personnel department which notifies the accounts 
payable clerk. 

Employees manually record their starting and stopping times on 
timecards. The factory employees record the time on each job on 
jobcards. Any overtime worked is authorized by the supervisor. At the 
end of each work week, the total hours from the timecards are compared 
with total hours on the jobcards by timekeeping. 

The accounts payable clerk prepares the paychecks and the payroll 
register using the hours from the timecards and the current pay rate. 
The accounts payable clerk then posts the information to the individual 
earnings records. The payroll clerk checks the payroll register and 
prepares the payroll distribution voucher. Using the information from 
the jobcards, the payroll clerk prepares the labor distribution summary. 
The payroll clerk is responsible for comparing the payroll register and 
the labor distribution summary and reconciling any differences. 

The company does not use a check signing machine, nor does it tightly 
control all unsigned checks. An imprest payroll bank account is used 
for the factory payroll. The cashier has responsibility for signing 
the checks after she thoroughly examines the payroll distribution 
voucher. The cashier distributes the payroll checks. Any unclaimed 
payroll checks are retained by the cashier. 

The internal auditor distributes the payroll on the first of every month 
as a control measure. All employee complaints about their pay are 
handled by the internal auditor. 
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SCENARIO 3 

During last year's audit, the evaluation of internal control over 
factory payroll was determined to be strong (i.e. above 50 on a scale of 
0 to 100). 

Employees manually record their starting and stopping times on 
timecards. The factory employees record the time on each job on 
jobcards which are approved by the supervisor. Any overtime worked is 
authorized by the cashier. At the end of each work week, the total 
hours from the timecards are compared with total hours on the jobcards 
by timekeeping. 

The company does not use a check signing machine, but tightly controls 
all unsigned checks. Factory payroll is paid from the company's only 
bank account. The cashier has responsibility for signing the checks. 
The cashier distributes the payroll checks. Any unclaimed payroll 
checks are turned over to the accounts payable clerk. 

Factory employees are hired by the cashier who determines the 
appropriate pay rate. Notice of employment and the pay rate is sent to 
the personnel department which notifies the accounts payable clerk. All 
changes in pay rate are authorized by the supervisor. When factory 
employees terminate their employment, they must complete a form and 
submit it to the internal auditor who notifies the accounts payable 
clerk. 

The internal auditor periodically distributes the payroll on a surprise 
basis. The cashier regularly compares the amount of the payroll with 
the budgeted figure and investigates any significant differences. All 
employee complaints about their pay are handled by the accounts payable 
clerk. 

The accounts payable clerk prepares the paychecks and the payroll 
register using the hours from the timecards and the current pay rate. 
The payroll clerk then posts the information to the individual earnings 
records. The accounts payable clerk checks the payroll register and 
prepares the payroll distribution voucher. Using the information from 
the jobcards, the payroll clerk prepares the labor distribution summary. 
The cashier is responsible for comparing the payroll register and the 
labor distribution summary and reconciling any differences. 
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SCENARIO 4 

The payroll clerk prepares the paychecks and the payroll register using 
the hours from the timecards and the current pay rate. The payroll 
clerk then posts the information to the individual earnings records. 
The accounts payable clerk checks the payroll register and prepares the 
payroll distribution voucher. Using the information from the jobcards, 
the cost distribution clerk prepares the labor distribution summary. 
The general ledger clerk is responsible for comparing the payroll 
register and the labor distribution summary and reconciling any 
differences. 

Factory employees are hired by the personnel department which determines 
the appropriate pay rate. The personnel department sends notice of 
employment and the pay rate to the payroll clerk. All changes in pay 
rate are authorized by the personnel department. When factory employees 
terminate their employment, they must complete a form and submit it to 
the personnel department which notifies the payroll clerk. 

During last year's audit, the evaluation of internal control over 
factory payroll was determined to be weak (i.e. below 50 on a scale of 0 
to 100). 

The internal auditor distributes the payroll on the first week of every 
month as a control measure. 

Employees manually record their starting and stopping times on 
timecards. The factory employees record the time on each job on 
jobcards. Any overtime worked is authorized by the supervisor. At the 
end of each work week, the total hours from the timecards are compared 
with total hours on the jobcards by timekeeping. 

The company does not use a check signing machine nor does it tightly 
control all unsigned checks. Factory payroll is paid from the company's 
only bank account. The cashier has responsibility for signing the 
checks. The cashier distributes the payroll checks. Any unclaimed 
payroll checks are retained by the cashier. 
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SCENARIO 5 

The internal auditor periodically distributes the payroll on a surprise 
basis. The supervisor regularly compares the amount of the payroll with 
the budgeted figure and investigates any significant differences. All 
employee complaints about their pay are handled by the supervisor. 

Employees record their starting and stopping times by inserting their 
timecards in the timeclock located near the factory entrance. The 
factory employees record the time on each job on jobcards. Any overtime 
worked is authorized by timekeeping. At the end of each work week, the 
total hours from the timecards are compared with total hours on the 
jobcards by timekeeping. 

The company does not use a check signing machine and all unsigned checks 
are not tightly controlled. Factory payroll is paid from the company's 
only bank account. The cashier has responsibility for signing the 
checks. The payroll clerk distributes the payroll checks. Any 
unclaimed payroll checks are turned over to the cashier. 

Factory employees are hired by the supervisor who determines the 
appropriate pay rate. Notice of employment is sent to the personnel 
department which notifies the payroll clerk. All changes in pay rate 
are authorized by the personnel department. When factory employees 
terminate their employment, they must complete a form and submit it to 
the personnel department which notifies the payroll clerk. 

During last year's audit, the evaluation of internal control over 
factory payroll was determined to be weak (i.e. below 50 on a scale of 0 
to 100). 

The payroll clerk prepares the paychecks and the payroll register using 
the hours from the timecards and the current pay rate. The cost 
distribution clerk then posts the information to the individual earnings 
records. The cost distribution clerk checks the payroll register and 
prepares the payroll distribution voucher. Using the information from 
the jobcards, the cost distribution clerk prepares the labor 
distribution summary. The general ledger clerk is responsible for 
comparing the payroll register and the labor distribution summary and 
reconciling any differences. 
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READ THE INFORMATION BELOW NOW AND FOLLOW THE DIRECTIONS!!!ll!ll!! 

MAKE SURE THAT THIS IS THE COMPUTER YOU SIGNED UP FOR AND THAT THE 
DISKETTE HAS YOUR ASSIGNED PROJECT NUMBER. THE SIGN-UP SHEET IS ON THE 
FRONT DOOR IF YOU NEED TO DOUBLE CHECK. IF THERE ARE ANY QUESTIONS NOW 
OR ANY TIME DURING THE SESSION, PLEASE ASK THE PROCTOR. 

PLEASE FILL IN THE INFORMATION BELOW. 

NAME----------------------------------------~PROJECT NUMBER~------

DATE~--------------------

AS SOON AS YOU ARE CONFIDENT THAT YOU ARE AT THE RIGHT COMPUTER AND THAT 
YOU HAVE THE CORRECT DISKETTE YOU MAY BEGIN. FOLLOW ALL DIRECTIONS 
CAREFULLY. 

INSERT THE DISKETTE INTO DRIVE A AND TURN THE COMPUTER ON. 

PLEASE ENTER THE NECESS~RY INFORMATION AT THE PROMPTS. USE CAPITAL 
LETTERS FOR ALL ENTRIES. (TO BE SAFE, TURN ON THE CAPS LOCK NOW) 

THIS IS THE SECOND* SESSION SO ENTER SECOND* WHEN REQUESTED. 

THE COMPUTER WILL PROMPT YOU TO OPEN THIS BOOKLET AND READ THE 
INTRODUCTION. PLEASE WAIT TO OPEN THE BOOKLET UNTIL PROMPTED. 

***DURING THIS SESSION YOU WILL EVALUATE EIGHT (8) SCENARIOS *** 

***** 
***** 
***** 
***** 
***** 

WHEN YOU HAVE COMPLETED THIS SESSION YOU SHOULD RETURN 
THIS BOOKLET AND YOUR DISKETTE TO THE PROCTOR 

AS YOU LEAVE THE ROOM 
YOU WILL NOT RECEIVE CREDIT FOR THIS SESSION UNLESS 

YOUR DIS~ETTE AND BOOKLET ARE RETURNED 

***** 
***** 
***** 
***** 
***** 

IMPORTANT: Read each scenario and enter your evaluation before 
proceeding to the next scenario. Do not return to a scenario 
once it has been evaluated. 

*Adjusted for third and fourth session. 
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Example of Introduction for Sessions Two, Three, and Four 

THE INTRODUCTION AND ORGANIZATION CHART ARE THE SAME AS IN THE LAST 
SESSION. PLEASE REVIEW THEM TO MAKE SURE YOU ARE FAMILIAR WITH THE 
BACKGROUND MATERIAL. 

* ONCE YOU HAVE MADE AND ENTERED YOUR EVALUATION OF A SCENARIO, YOU 
WILL BE PROVIDED WITH THE EVALUATION MADE BY THE PARTNER IN 
CHARGE OF THE OVERALL COMPANY AUDIT. TAKE A MOMENT TO CONSIDER 
ANY DIFFERENCES BETWEEN YOUR EVALUATION AND THE EVALUATION OF THE 
PARTNER BEFORE YOU PROCEED TO THE NEXT SCENARIO. 

For purposes of this project, assume that you are the auditor in charge 
of the evaluation of internal control over factory payroll for the Small 
Manufacturing Company, a company which has been audited by your firm for 
the last three years. Assume that the evaluation of factory payroll 
will be done separately from the other aspects of the company. Factory 
payroll is paid weekly and all factory workers are hourly wage earners. 

Following this introduction is a partial organization chart which has 
already been updated during the current audit. The cashier has 
responsibility for cash in conjunction with aspects of the company other 
than factory payroll. Remember that this is an evaluation of only 
factory payroll, assume that the controls over the other areas of the 
company will not impact this evaluation. The supervisor performs the 
functions that would commonly be associated with a factory supervisor. 
All other individuals on the organization chart perform no major 
functions other than those specified in each scenario. 

A number of independent scenarios are presented which provide 
information about the internal control over factory payroll. In all 
scenarios, the notice of employment, pay rate change, and termination is 
sent to the individual who has responsibility for preparing the factory 
payroll register and the paychecks. All controls that are in existence 
in the company are stated in the scenario. All controls stated are 
assumed to be working as indicated. You are to evaluate the internal 
control over factory payroll using this introductory information, the 
organization chart, and the information provided in each scenario. 

Please remember, that while the introductory remarks and the 
organization chart apply to all scenarios, each scenario should be 
evaluated independently. Read the scenario and enter your evaluation on 
the computer before you proceed to the next scenario. Follow the 
prompts on the computer screen and enter the information when requested. 
Please follow all directions carefully. 

Your evaluation of internal control over factory payroll should be made 
on a scale of 0 to 100, with 0 indicating total absence of controls and 
100 indicating that every possible control is present and working 
properly. An evaluation of 50 would indicate a medium level of control. 
When asked for your evaluation of internal control over factory payroll, 
you should enter a number between 0 and 100. 
** 
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The introduction presented above was for the control group_with only 
evaluation feedback. The areas identified by * and ** would include the 
following information for the other treatment groups. 

Control Group with Evaluation plus statement as to control weakness. 

* ONCE YOU HAVE MADE AND ENTERED YOUR EVALUATION OF A SCENARIO, YOU 
WILL BE PROVIDED WITH THE EVALUATION AND A STATEMENT OF THE MAJOR 
INTERNAL CONTROL WEAKNESS(ES) MADE BY THE PARTNER IN CHARGE OF THE 
OVERALL COMPANY AUDIT. TAKE A MOMENT TO CONSIDER ANY DIFFERENCES 
BETWEEN YOUR EVALUATION ANP THE EVALUATION OF THE PARTNER BEFORE 
YOU PROCEED TO THE NEXT SCENARIO. 

** Same as above 

Questionnaire Group (The same two feedback statements were used) 

** TO ASSIST YOU IN YOUR EVALUATION, AN INTERNAL CONTROL 
QUESTIONNAIRE HAS BEEN PROVIDED FOR EACH SCENARIO. USE THE 
INFORMATION IN THE SCENARIO TO COMPLETE THE QUESTIONNAIRE, THEN 
MAKE YOUR EVALUATION. 

Expert Systems Groups (The same two feedback statements were used) 

** TO ASSIST YOU IN YOUR EVALUATION, YOU HAVE ACCESS TO AN EXPERT 
SYSTEM CALLED PAYROLL ADVISOR. YOU SHOULD HAVE A SEPARATE 
INSTRUCTION SHEET THAT WILL EXPLAIN WHAT AN EXPERT SYSTEM IS AND 
HOW TO USE IT. IF YOU DO NOT HAVE THE INSTRUCTIONS OR IF YOU HAVE 
ANY QUESTIONS, PLEASE ASK THE PROCTOR. 
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Example of Internal Control Questionnaire 

INTERNAL CONTROL QUESTIONNAIRE 

1. Last year's evaluation of internal control: ________________________ __ 

2. Hiring and pay rate authorized by: •••••••• 

3. Changes in pay rate authorized by: •••••••• 

4. Employee termination form submitted to: ••• 

5. Timeclock used: ••••....•.••.••.••.•.••••• 

6. Jobcards used: 
----~~-----If yes, approved by: ••••••••••••••• 

7. Overtime approved by: •••••••••••••••••••• 

8. Jobcards compared to timecards: --------If yes, by whom: ..•..•..•.......•.. 

9. Preparation of paychecks and payroll 
register performed by: •••••••••••••••••• 

10. Earnings posted to individual records by: 

11. Preparation of payroll distribution voucher, 
check of payroll register performed by: 

12. Labor distribution summary prepared by: •• 

13. Comparison of labor distribution summary 
and payroll register performed by: •••••• 

14. Check signing machine used: ••••••••••••• 

15. Blank (unsigned) checks tightly controlled: 

16. Responsibility for signing checks: •••••• 

17. Imprest payroll bank account used: •••••• 

18. Payroll checks distributed by: ••••••••• 

19. Responsibility for unclaimed checks: ••• 

-------------------------

20. Payroll distributed on a surprise basis: ______ _ 
If yes, by whom: .....•••...•••.••• 

21. Payroll compared to budgeted figure: ______ _ 
If yes, by whom: •••••...••......•• 

22. Payroll complaints investigated: ______ _ 
If yes, by whom: ••.••.•..•........ 
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Example of cover Page for Last Session 

N~E ACCOUNTING 3603 
FINAL SESSION -------------------------

PROJECT NUMBER --------------

PLEASE READ THE FOLLOWING INSTRUCTIONS NOW. FOLLOW ALL INSTRUCTIONS 
CAREFULLY!! 

During this final session you will evaluate five (5) scenarios. These 
scenarios are based on the same background information and organization 
chart as before but again the scenarios are different. During this 
final session you will not have the benefit of any decision aid nor 
will you receive any feedback. You should use what you have learned 
about internal control over the payroll cycle during the four previous 
sessions to evaluate the scenarios. 

THIS SESSION IS EXTREMELY IMPORTANT, ** THE EVALUATIONS THAT YOU MAKE 
TODAY ARE THE MOST IMPORTANT EVALUATIONS SO MAKE SURE YOU DO THE BEST 
JOB OF EVALUATING THE SCENARIOS THAT YOU CAN. Also be sure to follow 
directions carefully (press the return key BEFORE you begin reading the 
scenario). 

Insert your disk and turn on the computer now. Enter the required 
information, follow all directions, and then evaluate the scenarios. 

PLEASE FOLLOW THE DIRECTIONS IN THIS BOOKLET CAREFULLY!!!!!!! 
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Example of Exit Questionnaire 

POST-QUESTIONNAIRE 

Read each question and circle the response that best represents your 
feelings about that statement. 

PLEASE BE AS HONEST AND AS ACCURATE AS POSSIBLE (this questionnaire will 
not be evaluated until after final grades are determined, so please be 
as honest as you can). If you have any comments or concerns that you 
would like to share that are not addressed in this questionnaire, please 
feel free to write them down or stop by and discuss them with Ms. Eining 
or your instructor. 

Where SA = Strongly Agree 
A = Agree 
N = Neutral 
D = Disagree 

SD = Strongly Disagree 

ALL STUDENTS SHOULD ANSWER THESE QUESTIONS: 

1. The scenarios were easy to read and understand 

2. My knowledge of internal control improved 
because of this project. 

3. Working with computers makes me nervous 

4. The project was a definite learning experience 

5. The project should have been worth more 
fifty points 

6. The project would have been more beneficial 
had it lasted longer (answer based on the 
learning, not your desire to participate for 
more than four hours) 

7. This project was a total waste of my time 

8. I understand less about internal control 
concepts than I did before I started this project 

9. Projects of this type should become a part of 
every systems course 

10. The use of cases was helpful in understanding the 
components of internal control 

11. I enjoy working with computers 

SA A N D SD 

SA A N D SD 

SA A N D SD 

SA A N D SD 

SA A N D SD 

SA A N D SD 

SA A N D SD 

SA A N D SD 

SA A N D SD 

SA A N D SD 

SA A N D SD 



12. I viewed the feedback from the partner in charge 
as the correct evaluation and one that I should 
attempt to match 

13. I think that the number of scenarios that we were 
asked to evaluate was too large 

14. I believe all courses should require projects that 
use the computer. 
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SA A N D SD 

SA A N D SD 

SA A N D SD 

ANSWER THE FOLLOWING QUESTIONS IF YOU USED THE EXPERT SYSTEM PAYROLL 
ADVISOR DURING THE SESSIONS: 

15. The expert system PAYROLL ADVISOR was easy to use 
(after the initial training session) 

16. I would like to learn more about expert systems. 

17. I did not enjoy using PAYROLL ADVISOR 

18. I accepted PAYROLL ADVISOR's recommendations 

19. Using PAYROLL ADVISOR made it easier to evaluate 
the scenarios. 

20. I think PAYROLL ADVISOR makes a good decision aid 

21. PAYROLL ADVISOR would be useful as a training 
device than as a decision aid 

SA A N D SD 

SA A N D SD 

SA A N D SD 

SA A N D SD 

SA A N D SD 

SA A N D SD 

SA A N D SD 

ANSWER THE FOLLOWING QUESTIONS IF YOU USED A QUESTIONNAIRE DURING THE 
SESSIONS: 

22. I found the questionnaires helpful in determining 
my evaluation. 

23. The questionnaires took too much time to complete 

24. The questionnaires were difficult to complete 

25. Completing the questionnaires made the cases 
easier to understand 

SA A N D SD 

SA A N D SD 

SA A N D SD 

SA A N D SD 
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Example of Instructions Provided to Expert systems Groups 

INSTRUCTIONS FOR EXPERT SYSTEM 

An expert system is a type of advanced decision aid. It will ask you 
for information and then provi'de you with a suggested evaluation. You 
should remember that it is a decision aid and use its suggested 
evaluation as one of the items you consider when you are asked to make 
your own evaluation. 

The expert system, PAYROLL ADVISOR, is very user friendly. You do not 
have to have any special programming knowledge to use it. The following 
instructions should enable you to successfully use PAYROLL ADVISOR. 

** When you have finished reading the introductory screens you will be 
asked to press return to enter the expert system. A screen will appear 
that has background information on the software package that was used to 
construct this expert system. Just follow the directions and press any 
key to enter PAYROLL ADVISOR. 

** The expert system will ask you for information about the scenario 
that you are evaluating. To enter your response you can use either the 
up/down arrow key or the space bar to move the cursor. When the cursor 
highlights the correct response, press the return key. The system will 
then ask you for another response. You should continue until the system 
provides you with its suggested solution. 

FOLLOW THE STEPS BELOW FOR EACH SCENARIO: 

STEP 1. Read the scenario carefully. 
STEP 2. Run the expert system using the information from the scenario. 
STEP 3. Fully consider the evaluation and/or any information provided by 

the expert system. *Note: if you have made an error or if you 
want to see the questions again you can rerun the expert system. 
Please feel free to run the expert system as many times as you 
like for each scenario. 

STEP 4. Use your knowledge of internal control, the advice from PAYROLL 
ADVISOR, and the information presented to determine your 
evaluation of the scenario. 

STEP s. When you are ready to make your evaluation you should move the 
cursor to the line with F2 on it and then press the F2 key. 
This will take you to the screen where you can enter your 
evaluation. *Note: you may want to write the information from 
the expert system on your booklet before you exit that screen. 

STEP 6. Take· a moment to ·fully consider any and all information that is 
presented to you after you enter your evaluation. Again you may 
want to write down information on your booklet. 

Repeat the above steps for all scenarios. Remember you have to evaluate 
a eight scenarios during this session. 

Don't be concerned if your neighbor is working at a different speed. 
He/she may be receiving different information or a different decision 
aid. DO NOT DISCUSS THE INFORMATION YOU HAVE RECEIVED WITH OTHER 
STUDENTS. 
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Example of Instructions Provided to Control Group 

INSTRUCTIONS (for control group) 

FOLLOW THE STEPS BELOW FOR EACH SCENARIO: 

STEP 1. Read the scenario carefully. 
STEP 2. Try to identify the individuals responsible for the various 

activities and any controls that are in place. You may want to 
make notes on the scenario to help in your understanding. 

STEP 4. Use your knowledge of internal control and the information 
provided to determine your evaluation of the scenario. 

STEP 5. Enter your evaluation of internal control. 
STEP 6. Take a moment to fully consider any and all information that is 

presented to you after you enter your evaluation. You may want 
to write down information on your booklet. 

Repeat the above steps for all scenarios. Remember you have to evaluate 
eight scenarios this session. 

Don't be concerned if your neighbor is working at a different speed. 
He/she may be receiving different information. DO NOT DISCUSS THE 
INFORMATION YOU HAVE RECEIVED WITH OTHER STUDENTS. 



Example of Instructions Provided to Questionnaire Group 

INSTRUCTIONS FOR QUESTIONNAIRE 

FOLLOW THE STEPS BELOW FOR EACH SCENARIO: 

STEP 1. Read the scenario carefully. 
STEP 2. Complete the questionnaire using the information from the 

scenario. Feel free to use abbreviations if you desire. 
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STEP 3. Take a moment to consider the information in the questionnaire. 
Remember, a questionnaire is a type of decision aid that should 
help you identify the relevant information. 

STEP 4. Use your knowledge of internal control, the information 
provided, and the questionnaire to determine your evaluation of 
the scenario. 

STEP 5. Enter your evaluation of internal control. 
STEP 6. Take a moment to fully consider any and all information that is 

presented to you after you enter your evaluation. You may want 
to write down information on your booklet. 

Repeat the above steps for all scenarios. Remember you have to evaluate 
eight scenarios this session. 

Don't be concerned if your neighbor is working at a different speed. 
He/she may be receiving different information or a different decision 
aid. DO NOT DISCUSS THE INFORMATION YOU HAVE RECEIVED WITH OTHER 
STUDENTS. 



APPENDIX C 

DOCUMENTS SPECIFIC TO SOLICITATION OF INFORMATION 

FROM EXPERT 
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Example of Introduction Page 

INTRODUCTION: PLEASE READ THIS INTRODUCTION CAREFULLY BEFORE YOU BEGIN. 
REFER BACK TO THESE REMARKS WHENEVER YOU NEED. 

For purposes of this experiment, assume that you are the auditor in 
charge of the evaluation of internal control over factory payroll for 
the Small Manufacturing company, a company which has been audited by 
your firm for the last three years. Assume that the evaluation of 
factory payroll will be done separately from the other aspects of the 
company. Factory payroll is paid weekly and all factory workers are 
hourly wage earners. 

Following this introduction is a partial organization chart which has 
already been updated during the current audit. The cashier has 
responsibility for cash in conjunction with aspects of the company other 
than factory payroll. The supervisor performs the functions that would 
commonly be associated with a factory supervisor. All other individuals 
on the organization chart perform no major functions other than those 
specified in each scenario. 

A number of independent scenarios are presented which provide 
information about the internal control over factory payroll. In all 
scenarios, the notice of employment, pay rate change, and termination is 
sent to the individual who has responsibility for preparing the factory 
payroll register and the paychecks. All controls that are in existence 
in the company are stated in the scenario. Using the organization chart 
and the information provided in each scenario, please provide your 
evaluation of the internal control over payroll. 

Please remember, that while the organization chart applies to all 
scenarios, each scenario should be evaluated independently. 

Your evaluation should be made on 
total absence of controls and 100 
is present and working properly. 
medium level of control. 

a scale of 0 to 100, with 0 indicating 
indicating that every possible control 
An evaluation of 50 would indicate a 

After each scenario you are also asked to provide a statement as to the 
major internal control weakness. 

Please work at your own speed and take breaks whenever necessary. You 
may go back to scenarios if you need to reevaluate a decision. You may 
also use any reference material or information that would help you make 
the most appropriate evaluation. 

Please feel free to make any marks or notations on the scenarios as 
needed. Every effort has been taken to make the scenarios clear and 
unambiguous. If this effort has not been entirely successful and you 
consider some aspect to be unclear and make an assumption on which you 
base your evaluation, please note that assumption. You can do this by 
simply writing the assumption on the scenario itself. 
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Example of Evaluation Page 

EVALUATION OF SCENARIO 1 

BASED ON THE INFORMATION PROVIDED IN THIS SCENARIO, THE INFORMATION IN 
THE INTRODUCTION, THE ORGANIZATION CHART, AND YOUR KNOWLEDGE OF INTERNAL 
CONTROL, PLEASE INDICATE YOUR EVALUATION OF THE INTERNAL CONTROL OVER 
FACTORY PAYROLL: 

My evaluation is (between 0 and 100) 

(If you are unsure of the scale, please reread the introduction) 

If your evaluation of internal control over factory payroll was below 
100, please indicate the major internal control weakness that should be 
addressed to strengthen control. If you believe that two or more major 
internal control weaknesses of approximately the same magnitude exist 
i.e. you are unable to identify only one major weakness, please list 
them. 
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Last Page Expert Completed 

PLEASE COMPLETE THIS PAGE WHEN YOU ARE FINISHED WITH ALL THE SCENARIOS. 

1. AREAS OF PAYROLL CYCLE 

The following is a list of six areas of the payroll cycle. A weakness 
in internal control could exist in any or all of these areas. Please 
rank the following from 1 to 6 to indicate the impact of a weakness in a 
particular area to the overall evaluation of internal control. A 1 
would indicate· that a weakness in this particular area would be the 
most significant in weakening overall internal control. A 6 would 
indicate that a weakness in this particular area would have the least 
impact on overall internal control. 

Authorization for employment, pay rate, and termination. 

Initial recording of time worked 

Recording payroll transactions 

Payment and distribution of wages 

Presence of internal auditor who performs control 
function over payroll 

Last years evaluation of internal control 

2. INTERNAL CONTROL 

Please list the five most important controls over factory payroll, for a 
company similar to the one described in the scenarios. Be as specific 
as possible and list the controls in order of importance. 
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Sample Development Screens 

Definition Screens 

netl..f'1Ct4r, nev_llalue, tdi.t.Text, Change, Activate, Kove, Delete 
Files Qefinjtigns Exa"ples Hethods Rule Advisor 

CFl=HelpJ 26 Factors in PAYPLUS CF9=FilesJ CFlO=Exa"plesJ 

§!iH.gns DI5I.tll~ Cf:!~.~~H UH5.~H~ IH~.at~I u~~-~H~ 
CASHIER CASHIER YES YES YES CASHIER 
SUPV SUP II NO HO NO SUP\1 
INT..AUD INLAUD INLAUD 
PERS PERS PERS 
PAY.CL.K PAY-ClK PAY-CLK 
COST.CL.K TitlE TillE 
GEIUEDG ACC-PAY ACC-PAY 
ACC.PAY COST-ClK COST_CLK 
TIKE GEM-LEDG GEH-LEDG 

JWV-Factor, new_\lalue, edit.Tel<t, Change, Activate, Hove, Delete 
Files Definitions Ex~ples Kethods Rule Advisor 

CF1=HelpJ 26 Factors in PAYPlUS CF9=FilesJ CF10=Exa"plesJ 

POST-EARN 
SUPV 
Til£ 
INT_AUD 
PERS 
PAY-ClK 
COST_CLK 
ACC_PAY 
GEH-LEDG 
CASHIER 

DISLIIOUCH 
SUP\1 
TIKE 
IN LAUD 
PERS 
PAY_Cll\ 
COST_CLK 
ACC-PAY 
GEN-LEDG 
CASHIER 

LB_DISTSK 
SUPV 
TIME 
INT_AUD 
PER5 
PAY_CLK 
COST_CLK 
ACC-PAY 
GEN-LEDG 
CASHIER 

LB_PAYREG 
SUPV 
TII'IE 
IN LAUD 
PERS 
PAY-CLK 
COST_CLK 
ACC-PAY 
CEN-LEDG 
CASHIER 

.blli!B. 
STRONG 
WEAK 

.Rrn!bl 
51 
52 
53 
54 
55 
so 
57 
sa 
T1 
T2 
T3 
H 
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ExamEle Screens 

~t~~_u.e,le, lttJliC::iltt, Cbilgt, Ac::t.ivate, ltove, . Delete 
Files Definitions t!SiltsRlli Kethods Rule Advisor 

CFl=tltlpJ 41 ExaMples in PAYPLUS CF9=DefinitionsJ CFlO="ethodsJ 
weights--> 

SGH.CHK DIST.CHK ~H~Ut~ ~~a~H~ I~e.a~~I · UNC.CHK 
1: CASHIER CASHIER YES YES YES CASHIER 
21 PAY.CLK CASHIER YES YES YES CASHIER 
J: CAS1tiER CASHIER NO YES NO CASHIER 
4: CASHIER CASHIER YES YES YES CASHIER 
s: IHT.AUD CASHIER YES NO NO CASHIER 
6: CASHIER INT.AUD NO NO NO INT.AUD 
7: CASHIER CASHIER YES YES YES CASHIER 
a: CASHIER CASHIER YES YES YES CASHIER 
9: CASHIER CASHIER NO NO NO CASHIER 

10: CASHIER CASHIER YES YES YES CASHIER 
u: TDIE CASHIER NO YES NO CASHIER 
12: CASHIER CASHIER NO NO NO CASHIER 
13: CASHIER CASHIER YES YES YES SUPV 
14: INT.AUD INT..AUD YES YES NO INT.AUD 
151 PAY.CLK CASHIER YES YES YES CASHIER 
16: SIIV SUPV YES NO NO SUPV 
17: SlfiJ SUP II YES NO YES CASHIER 
18: CASHIER CASHIER NO YES YES PERS 
19: CASHIER CASHIER YES YES YES CASHIER 

nev.Exa~tp 1 e, Replicate, Change, Activate, ltove, Delete 
files Definitions Eaatl~ll5 Methods Rule Advisor 

CFl=HelpJ 41 ExaMples in PAYPLUS CF9=DefinitionsJ CFlO=HethodsJ 

DIST.VOUCH LB.DISTSit LB.PAYREG LASTYR IDUI.l ~ 
} t: ACC.PAY COST.CLK GEH.LEDG WEAK 51 Cl.OOJ 

2: COST.CLK COST.CLK GEH.LEDG WEAK . 52 Cl.OOJ 
J: ACC-PAY COST.CLK GEN.LEDG WEAK S3 Cl.OOJ 
4: ACC.PAY COST.CLK GEN.LEDG STRONG 54 Cl,OOJ 
s: ACC.PAY COST.CLK GEH.LEDG WEAK 55 Cl.OOJ 
6: ACC.PAY COST.ClK GEiLLEDG STRONG 56 Cl.OOJ 
7: ACC.PAY COST.CLK GEN.LEDG STRONG 57 Cl.OOJ 
a: PAY.CLK COST.CLK ACC.PAY STRONG T1 Cl.OOJ 
9: ACC.PAY COST.CLK GEN.LEDG STRONG sa Cl.OOJ 

10: ACC.PAY COST.CLK GEN.LEDG STRONG T2 Cl.OOJ 
11: PAY.CLK COST.CLK COST.CLK WEAK T3 Cl,OOJ 
12: ACC.PAY COST.CLK GEN.LEDG WEAK T4 Cl.OOJ 
13: ACC.PAY COST.CLK CEtUEDG STRONG TS tl.OOJ 
14: PAY.CLK COST.CLK GEN.LEDG WEAK T6 Cl.OOJ 
15: ACC.PAY COST.CLK GEH.LEDG STRONG T7 Cl.OOJ 
161 CEH.LEDG ACC.PAY ACC.PAY STRONG TB Cl.OOJ 
17: ACC.PAY COST.CLK GEN.LEDG WEAK f1 Cl.OOJ 
191 ACC.PAY COST.CLK GEN.LEDG STRONG F2 Cl.OOJ 
19: ACt.PAY COST.CLK COST.CLK WEAK FJ Cl.OOJ 



Rule 

1st-Class is an example based expert system shell which builds a 
rule from a series of examples of past occurrences or decisions. The 
process of building or inducing a rule from past events requires 
inductive logic. The rule developed by 1st-Class takes the form of a 
decision tree. 1st-Class was written in Micro Pascal and Macro 
Assembler (Thomas, 1986}. 
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1st-Class uses the Iterative Dichotmiser version 3 (ID3} algorithm 
developed by R. Quinlan (1983} to generate the rule. The ID3 algorithm 
provides a mechanism for classifying objects based on a fixed collection 
of properties or attributes (factors}. It uses an iterative process to 
develop a decision tree with the minimum number of nodes. The attribute 
with the most classification ability is selected as the root of the 
decision tree. The iterative process is then repeated for the resulting 
branches to determine the attribute with most classification ability. 
This process is repeated until the decision tree is complete. 

1st-Class offers to methods of inductively developing rules based 
on examples, the optimize method and the left-right method. The 
optimize method develops the most compact decision tree possible based 
on the examples used. Only the factors that have discriminating power 
are included in the decision tree, factors that are redundant or 
irrelevant are eliminated from the decision tree. The left-right method 
functions similarly to the optimize method except that the developer is 
able to select the root of the decision tree by placing that factor at 
the left of the definitions screen. This allows the developer to have 
some input on which factors are more or less important and often results 
in a decision tree that is more consistent with the situation. 

The decision tree for this research was developed using the left
right method. This method was chosen due to the desire to use as much 
information from the expert as possible in the construction of the 
expert system. The expert had been requested to rank the different 
areas of the payroll cycle as to their impact on internal control. This 
ranking was used to determine the placement of the factors on the 
definitions screen. 

The decision tree for the expert systems used in this study appears 
on the following two pages. Because of the number of cues involved 
(twenty-five) and the limited number of scenarios, not all branches of 
the tree have outcomes. The current study, however, only considers the 
branches with outcomes (results) since only the examples used to develop 
the expert system were used as scenarios when running the expert system. 
Therefore, the branches without outcomes were not included in the rule 
presented below. 



WHO SIGNS PAYROLL CHECKS? 
CASHIER THEN: '/ 0"5 

WHO DISTRIBUTES PAYROLL CHECKS? 
CASHIER THEN: 

IS CHECK SIGNING MACHINE USED? 
ES THEN: 

ARE UNSIGNED CHECKS TIGHTLY CONTROLLED? 
YES THEN: 

IS IMPREST ACCOUNT USED? 
'¥'ES THEN: 

WHO MAINTAINS UNSIGNED CHECKS? 
ASHIER THEN: 

IS TIMECLOCK USED? 
ES THEN: 

WHO COMPARES JOBCARDS AND TIMECARDS? 
~IMEKEEPING THEN: 

IS PAYROLL DISTRIBUTED SURPRISE? 
YES THEN: 

WHO HIRES? 
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PERSONNEL -------------- THEN: 100 
INTERNAL AUDIT ---------- THEN: 90 

NO THEN: 
WHO DISTRIBUTES AS CONTROL? 

SUPERVISOR --------------
NO ONE ------------------

UPERVISOR ----------------------
PERSONNEL ----------------------

NO THEN: 
WHO APPROVES JOBCARDS? 

SUPERVISOR ---------------------
NO ONE THEN: 

WHO APPROVES OVERTIME? 
PAYROLL CLERK --------------
GENERAL LEDGER CLERK --------

UPERVISOR ------------------------------
NO THEN: 

IS TIMECLOCK USED? 

YES ------------------------------------
NO -------------------------------------

NO ----------------------------------------------
NO THEN: 

ARE UNSIGNED CHECKS TIGHTLY CONTROLLED? 
YES THEN: 

IS IMPREST ACCOUNT USED? 
YES THEN: 

WHO MAINTAINS UNSIGNED CHECKS? 

THEN: 10 
THEN: 90 
THEN: 90 

THEN: 100 

THEN: 80 

THEN: 30 
THEN: 80 
THEN: 60 

THEN: 80 
THEN: 50 
THEN: 35 

CASHIER --------------------------------- THEN: 95 
PERSONNEL ------------------------------- THEN: 50 

NO ------------------------------------------ THEN: 10 
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NO THEN: 
IS IMPREST ACCOUNT USED? 

YES ----------------------------------------- THEN: 20 
NO THEN: 

IS TIMECLOCK USED? 
YES THEN: 

r WH~A~:~~~R~~E:~y~~~~-=~~=~::___________ THEN: 95 

CASHIER ----------------------------- THEN: 20 
NO -------------------------------------- THEN: 65 

SUPERVISOR THEN: 
IS CHECK SIGNING MACHINE USED? 

YES THEN: 
ARE UNSIGNED CHECKS TIGHTLY CONTROLLED? 

YES THEN: 
IS IMPREST ACCOUNT USED? 

YES ----------------------------------------
NO -----------------------------------------

NO ---------------------------------------------
NO --------------------------------------------------

INTERNAL AUDITOR THEN: 
IS IMPREST ACCOUNT USED? 

YES ------------------------------------------------
NO ------------------------------------------------

PERSONNEL ----------------------------------------------
PAYROLL CLERK -------------------------------------------

UPERVISOR THEN: 
WHO DISTRIBUTES PAYROLL CHECKS? 

CASHIER -------------------------------------------------
SUPERVISOR THEN: 

IS IMPREST ACCOUNT USED? 

YES ------------------------------------------------
NO -------------------------------------------------

INTERNAL AUDITOR THEN: 
WHO DISTRIBUTES PAYROLL CHECKS? 

CASHIER -------------------------------------------------
INTERNAL AUDITOR ----------------------------------------

PERSONNEL ---------------------------------------------------
PAYROLL CLERK THEN: 

IS CHECK SIGNING MACHINE USED? 
YES THEN: 

WHO APPROVES THE JOBCARDS? 

THEN: 30 
THEN: 50 
THEN: 40 
THEN: 40 

THEN: 50 
THEN: 40 
THEN: 30 
THEN: 40 

THEN: 35 

THEN: 10 
THEN: 65 

THEN: 80 
THEN: 50 
THEN: 10 

SUPERVISOR ------------------------------------------ THEN: 65 
NO ONE ---------------------------------------------- THEN: 30 

NO ------------------------------------------------------ -THEN: 30 
IMEKEEPING ------------------------------------------------- THEN: 30 
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Sample output Screens 

1st-Class queries the user through a series of multiple-choice screens. 
The user moves the cursor to highlight the correct response and then 
presses the return key. The first questions are always those on the top 
of the rule, but the order of all later questions is driven by the 
response to the previous question. Three sample question screens are 
presented below. Once 1st-Class has obtained all the necessary 
responses to its queries, it provides the user with advice, or a 
suggested evaluation. An example of an advice screen along with the 
explanation that the subject could view are provided below. 

Sample question screens 

tFlllflelpJ ls~-cLASS Advisor for PAYROLL r£sc=StopJ 

WHO HAS RESPONSIBILTIY FOR SIGHING THE PAYROLL CHECKS? 

IPIHHt!KMtiMHMIUIHHHKMHHHHKIIIDIHHMKHHHHHHHHKHHIUIHKH!IH!IHHHHHHHHHHHHHHHliHHHHliHHHHHHK; 
:CASHIER : 

:FACTORY ~ERVISOR 
:IKERHAL AUDITOR 
:PERSONNEL DEPARTMENT 
:PAYROLL ClERK 
:COST DISTRIBUTION CLERK 
:CEHERAL LEDGER CLERK 
:ACCOUNTS PAYABLE CLERK 

. .. 

JTIItEICEEPING 
~lttiHitlt~liHKHKHKMMKHKIIItttttHKKMHHIIIIHHHHHHHHHIIHM< 

Ul=HelpJ 1st-CLASS Advisor for PAYROll r£sc=StopJ 

WHO HAS RESPONSIBILTIY FOR SIGHING THE PAYROLL CHECKS? 

IKHHKKKMHHKHHHIDIIDIHHIDIHKKKHHHHHHHHKKKHKHIDIHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH; 
:CASHIER 
:FACTORY SUPERVISOR 
:IMERHAL AUDITOR 
:PERSONNEL DEPARTMENT 
:PAYROLL CLERK 
:COST DISTRIBUTION CLERK 
:GENERAL LEDGER CLERK 
:ACCOUNTS PAYABLE CLERK 

: TitiEKEEPING 
~H""""HHMHKKKKKHHKKHHHHH~HKHHHHHHHHHHHHHKKKKHKKKKHHHHHHHHHIDIHHHHH< 

CF1=HelpJ 1st-ClASS Advisor for PAYROLL CEsc=StopJ 

IS A CHECK.SIGNIHG HACHIHE BEING USED? 

IKKKHKKHHKHHKHHHHHMKHHKIIHHHHHKHHHHHHHHHHHHHHHHHHHHKHHHHHHHHKHHHKHHKHHHHHKHHHH; 
:YES 

:HO 
HHHHHMHHHHHHHHHHHMKHHHHKHHHHHHHHHIIHKHHHKHHHHHHHHHHHHHHHHHHHKHHHHHHHHHHHHHHHHH< 



Sample advisor screens 

CF'l=Help] 1st-russ Advisor for PAYROLL CEsc=StopJ 

TJ£ ADVICE FROH TtE EXPERT SYSTEM: PAYROLL ADVISOR APPEARS BELOW: 

IKHHHMHHHHKKHHHHKMKHHHH"""HHKKHHHHHHHKKHHHHHKKKKHHHHHHHHKKKKKKKKKKHHKKHHHHHHH; 
:tHE SUGGESTED EUALUATIOH OF INTERNAL CONTROL IS: 80 : 

:YOU HOU HAUE THREE CHOICES: 

. • 

1. VIEW Tl£ RULE< S) THE EXPERT SYSTEM USED TO DETERMINE THIS 
EVALUATION: PRESS THE PgDn KEY 

or 
2. RUN THE EXPERT SYSTEit AGAIN: ENTER Y 

or 
3. ENTER YOOR EVAlUATION OF THE SCENARIO: HOVE THE CURSOR TO THE LINE : 

BELOW HARKED F2 AND THEN PRESS THE F2 KEY 
(This takes yoll to the screen where you can enter your evaluation. ) : 

HHKKKHMHHMHHHHHHHKKKHHHKHHHHKHHHHHKKHHKKKKHHHHHHHHHHHMKKHHHHK , PgDn, or End 

OF1=Helpl 1st-CLASS Advisor for PAYROLL CEsc=Stopl 
IKKKKKKHKKHKKHHHKKHHHKKKKKMHHKKHHHKKHHKMMHHKKHHHHHHHKKKKKKHHH , PgUp, or HOMe 

:RULES FOLLOWED TO GET THIS EVALUATION: 

:IF CASHIER SIGNS THE PAYCHEKCS AND 
IF CASHIER DISTRIBUTES THE PAYCHECKS AND 

IF CHECK SIGHING KACHINE IS USED AND 
IF UNSIGNED CHECKS TIGHTLY CONTROLLED AND 

IF IHPREST PAYROLL ACCOUNT USED AND , 
IF CASHIER MAINTAINS UNCLAIMED CHECKS AND 

IF TIKECLOCK NOT USED BUT 
IF SUPERVISOR APPROVES JOBCARDS THEN 

:EVALUATION OF IHTERNAL CONTROL IS : 80 

:PRESS THE PgUp KEY TO GO BACK TO FIRST SCREEN. 
HHHHKKMHHHKKHHHHHHKKHHHKKKHHHHHHHHHKHHHHHHMHHHHHHHHHKKKKHHKKKHHHKHHHHHKHHHHHH< 
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10 REK Progra" Na..e "INTRD" 
20 REK This progra" provides the initial screen that 
30 REK the subjects see when they load their disk. During the first 
~0 REK session asks for their na"e, student I.D., and their project 
SO REK nu"ber. At latter sessions presents this infor"ation so 
60 REK they can "ake sure they have the right diskette. 
70 Rat 
90 REK It then checks to see which sessions they have co"pleted and 
90 REK sets the check file for the current session. This is to prevent the" 
100 REH frott entering a session before tht:y have cot!pleted all pl'io1• sessions. 
110 REK They are then presented with the selection screen where they ente1' the 
120 REK session they are attending. 
130 REK 
140 REK If the first four sessions have been co"pleted, they will auto"atically 
150 REK go to the basic progra" for the last session. 
160 REH 
170 REH Variable n~es used in this progra" are: 
180 REM N$ Student's Na"e 
190 REM ID$ Student's I.D. nu"ber 
200 REH NUH$ Student's assigned project nut!ber 
210 REH FSTf EIIPTY before first session FIRST after. 
220 REH SEC$ EHPTY before second ussion · SECOND after. 
230 REH THD$ EKPTY before third session THIRD after. 
240 REK FTH$ EHPTY before fourth session FOURTH afte1'. 
250 ClS 
260 OPEN "introdt" FOR INPUT AS 81 
270 INPUT ll,Nf,IDS,NUK$ 
290 ClOSE 
290 IF N$="nona"e" GOTO 310 ELSE GOTO 470 
300 PRINT:PRINT 
310 INPUT "PLEASE ENTER YOUR NAHE"; N$ 
320 PRINT 
330 INPUT "PlEASE ENTER YOUR STUDENT I.D. NUHBER";ID$ 
3~0 PRINT 
350 INPUT "PLEASE ENTER THE NUMBER ASSIGNED TO YOU FOR THIS PROJECT"; NUK$ 
360 PRINT:PRINT:PRINT . 
370 PRINT •PLEASE TAKE A KOKENT TO HAKE SURE THAT THE INFORHATIOII YOU HAVE " 
380 PRINT •ENTERED IS CORRECT. IF THE INFORMATION IS CORRECT PLEASE " 
390 PRINT •ENTER YES AT THE PROHPT. IF THE INFORMATION IS NOT CORRECT" 
400 PRINT "PLEASE ENTER NO AT THE PROMPT. BE SURE TO USE CAPITAL LETTERS." 
410 INPUT •IS THE INFORMATION COii.'RECT";ANS$ 
420 IF ANSS="YES" GOTO 430 ELSE GOTO 310 
430 OPEN "introdt" FOR OUTPUT AS 11 
440 WRITE 11,Nf,ID$,NUH$ 
450 CLOSE M1 
460 GOTO 530 
470 PRINT "THIS DISKETTE IS ASSIGNED TO " N$ 
480 PRINT "PROJECT NUitBER • NUKf 
490 PRINT:PRINT:PRINT:PRINT 
500 PRINT •CHECK TO BE SURE THAT THIS IS YOUR DISKETTE. IF YOU DO NOT HAVE" 
510 PRINT •THE RIGHT DISKETTE NOTIFY THE PROCTOR NOW." :PRINT: PRINT 
520 INPUT •IF THIS IS YOUR DISKETTE, PLEASE PRESS THE RETURN < <---' > KEY";RS 
530 CLS 
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.S40 fJIDt "CI£CK1" FOR INPUT AS 12 
550 INPUT 121FST$ 
560 ClOSE 12 
570 IF FSU="EMPTY" GDTO 700 ELSE COTO 580 
580 OPEH "CHECK2" FOR INPUT AS M3 
590 INPUT 131SEC$ 
600 ClOSE 13 
610 IF SEC$="EHPTY" COTD 700 ELSE GOTO o20 
620 OPEN "CHECK3" FOR INPUT AS 14 
630 INPUT 14,THDi 
640 CLOSE 14 
650 IF THDf="EMPTY" COTO 700 ELSE GOTO 660 
660 OPEN "CHECK4" FOR INPUT AS IS 
670 INPUT IS,FTH$ 
680 ClOSE IS 
690 IF FTH$=11 EHPTY" CDTO 700 ELSE COTO 790 
700 PRINT:PRINT:PRINT 
710 PRINT "AT THE A> PROHPT BELOW YOU SHOULD ENTER THE CORRECT RESPONSE AND" 
720 PRINT •PRESS RETURN":PRINT:PRINT:PRINT 
730 PRINT "FIRST - ENTER FIRST BELOII IF THIS IS THE VERY FIRST SESSION," 
740 PRINT:PRINT 
750 PRINT •sECOND- ENTER SECOND IF THIS IS THE SECOND SESSION.":PRINT:PRIHT 
760 PRINT •THIRD -ENTER THIRD IF THIS IS THE THIRD SESSIOII.":f'RINT:f'RIHT 
770 PRINT 11FOURTH - ENTER FOURTH IF THIS IS THE FOURTH SESSION." :PRHH:PRINT 
790 SYSTEM 
790 RIIN"LAST.BAS" 

10 REM Progra11 NaHe "SCREEN" 
20 REM This prograH is the selection screen that appears if subjects 
30 REH have selected a session out of' •)rder, 
40 Cl.S 
50 PRINT:PRINT:PRINT 
60 PRINT "YOU HAVE HADE AN ERROR. PLEASE TRY AGAIN. EtHER THE CORRECT RESPONSE 
II 

70 PRINT "AT THE PRDHPT BEL Oil," 
90 PRINT "IF YOU HAVE ANY QUESTIONS, PLEASE CONTACT THE PROCTOR." :PRINT:PRINT 
90 PRINT "FIRST - ENTER FIRST BELOII IF THIS IS THE VERY FIRST SESSION." 
100 PRINT:PRIHT 
110 PRINT "SECOND- ENTER SECOND BELOII IF THIS IS THE SECOND SESSION.":f'RIHT:PRI 
NT 
120 PRINT "THIRD - ENTER THIRD BELOW IF THIS IS THE THIRD SESSION." :F'RHH :F'F:INT 
130 PRINT uroURTH- ENTER FOURTH BELOW IF THIS IS THE FOURTH SESSIOU.":f'fi:INT:f'RI 
NT . 
140 SYSTEM 
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10 REM PrograH NaHe "FIRST• 
20 ROI This progra" collects the data f•lr thll! first session. The subjll!ct 
30 REM is requestll!d to press return before starting to rll!ad a scenario, 
40 REM this starts the tiMer. When the subject enters his/her evaluation 
SO REM the progra" records both the evaluation and the tiHe taken to reach 
60 REM that evaluation. This progr~ is the saMe for all treatMent groups. 
70 REM 
80 REM The prograM sets CHECK1 which indicates that the first session has 
90 REM been attended. 
100 RElt 
110 REK Variable naHes used in this prograM are: 
120 RDI FST$ EMPTY before this session FIRST afte•· 
130 REM D$ Date of this session 
140 REM STIHE$ TiMe of this session 
150 REK NUH$ Student's assigned project nuMber 
160 REM Rf Holds until return is pressed 
170 REII Elf Evaluation for scenario 1 (saMe for 2 -5 > 

180 RDI Tl$ TiMe for scenari•> 1 (saMe for 2 - 5 ) 
190 ClS 
200 OPEN "CHECK1" FOR OUTPUT AS Ml 
210 FST$="FIRST0 

220 IIRITE 11, FST$ 
230 OPEN "FDATA" FOR OUTPUT AS 12 
240 PRINT "WELCOME TO THE FIRST SESSION." 
250 PRINT "PLEASE FOLLOW ALL DIRECTIONS CAREFULLY: IF YOU HAVE ANY QUESTIONS" 
260 PRINT "DURING THIS SESSION, PLEASE ASK THE PROCTOR FOR ASSISTANCE." 
270 PRINT:PRINT:PRIHT:PRINT 
280 PRINT "PLEASE ENTER THE APPROPRIATE INFORMATION WHEN REQUESTED. WHEN YOU" 
290 PRINT •HAVE ENTERED THE INFORMATION PRESS THE RETURN ( . ( --' ) KEY." 
300 PRINT:PRINT:PRINT:PRINT 
310 INPUT "ENTER YOUR ASSIGNED PROJECT NUHBER";NUH$ 
320 D$=DATES:STIHEf=TIKES 
330ClS 
340 PRINT 
350 PRINT "HAKE SURE THAT YOU HAVE ENTERED THE REQUIRED INFORMATION ON THE COVER 
II 

360 PRINT "OF THE BOOKLET.":PRINT 
370 PRINT "OPEN THE BOOKLET: · READ THE INTRODUCTION CAREFULLY AND EXAMINE" 
380 PRINT "THE ORGANIZATION CHART. HAKE SURE YOU FULLY UNDERSTAND THE" 
390 PRINT aiNSTRUCTIONS BEFORE YOU PROCEED.":PRINT 
400 PRINT •you KAY REFER BACK TO THE INTRODUCTION AND THE ORGANIZATION CHART" 
410 PRINT •AT ANY TIME DURING THE SESSION.":PRINT 
420 PRINT "EACH SCENARIO IS TO BE EVALUATED SEPARATELY. YOU SHOULD. READ AND" 
430 PRINT •EVALUATE EACH SCENARIO BEFORE YOU START ON THE NEXT SCENARIO." 
440 PRINT:PRINT 
450 PRINT "YOU IIILL BE ASKED TO EVALUATE FIVE SCENARIOS DURING THIS SESSION." 
460 PRINT:PRIHT 
470 PRINT "PRESS THE RETURN KEY WHEN YOU ARE READY TO BEGIN READING SCENARIO 1" 
480 PRINT " <NOTE -- IT IS IKPORT ANT THAT YOU F'RESS RETURN BEFORE YOU I!EGIN 
" 
490 Illf'UT • READING SCENARIO 1 ! ! ! l";RS 
500 TIIIE$="00.00" 
s1o a.s 
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.. 520 PRINT •READ SCENARIO 1 AND USE THE INFORMATION PROVIDED AND YOUR KNOYLEDGE 0 
F II 

530 PRINT •INTERNAL CONTROL CONCEPTS TO EVALUATE THE INTERNAL COIHROL " 
540 PRINT 
550 PRINT •youR EVALUATION SHOULD BE MADE ON A SCALE OF 0 TO 100, WITH 0 " 
560 PRINT •INDICATING TOTAL ABSENCE OF CONTROLS AND 100 INDICATING THAT EVERY" 
570 PRINT •posSIBLE CONTROL IS PRESENT AND WORKING f'ROPERLY. AN EVALUATION" 
580 PRINT •Of 50 WOULD INDICATE A MEDIUM LEVEL OF CONTROL." :PRINT: PRINT :PRINT 
590 INPUT •"y EVALUATION OF INTERNAL CONTROL OVER PAYROLL FOR SCENARIO 1 IS";EU 
600 Tlf•Tli!Ef 
610 PRINT 
620 PRINT: 
630 INPUT •PRESS RETURN WHEN YOU ARE READY TO BEGIN READING SCENARIO 2"JRf 
640 CLS 
650 TIMEf="OO:oo• 
660 PRINT •READ SCENARIO 2 AND USE THE INFOR"ATION PROVIDED AND YOUR KNOWLEDGE 0 
F" 
670 PRINT •INTERNAL CONTROL CONCEPTS TO EVALUATE THE INTERNAL CONTROL" 
680 PRINT 
690 PRINT •youR EVALUATION SHOULD BE MADE ON A SCALE OF 0 TO 100, WITH 0" 
700 PRINT •INDICATING TOTAL ABSENCE OF CONTROLS AND 100 INDICATING THAT EVERY" 
710 PRINT •POSSIBLE CONTROL IS PRESENT AND WORKING PROPERLY. AN EVALUATION OF" 
720 PRINT •so WOULD INDICATE A "EDIUM LEVEL OF CONTROL.":PRINT:PRINT:PRINT 
730 INPUT •"y EVALUATION OF INTERNAL CONTROL OVER PAYROLL FOR SCENARIO 2 IS";E2$ 
740 T2$=TIIIEf 
750 PRINT:PRINT 
760 INPUT •PRESS RETURN WHEN YOU ARE READY TO BEGIN READING SCENARIO 3";Rf 
770 TIHE$="00.00":CLS 
780 PRINT •READ SCENARIO 3 AND USE THE INFORHATION f'ROVIDED AND YOUR KllOWLEDGE 0 
F" 
790 PRINT •INTERNAL CONTROL CONCEPTS TO EVALUATE THE INTERNAL CONTROL." 
BOO PRINT 
810 PRINT •youR EVALUATION SHOULD BE HADE ON A SCALE OF 0 TO 1001 WITH 0 " 
820 PRINT •INDICATING TOTAL ABSENCE OF CONTROLS AND 100 INDICATING THAT EVERY" 
930 PRINT •poSSIBLE CONTROL IS PRESENT AND WORKING PROPERLY. AN EVALUATION" 
840 PRINT •oF 50 WOULD INDICATE A tiEDIUH LEVEL OF COIITROL.":PRINT:PRitlT:PRINT 
850 INPUT •"y EVALUATION OF INTERNAL CONTROL OVER PAYROLL FOR SCENARIO 3 IS"; E3$ 
860 T3f=TIHE$:PRIHT 
870 PRINT:INPUT "PRESS THE RETURN KEY WHEN YOU ARE READY TO DEGitl READING SCENAR 
IO 4";R$ 
880 TIKE$=•oo.oo•:cLS . 
990 PRINT •READ SCENARIO 4 AND USE THE INFORKATION PROVIDED AND YOUR KNOWLEDGE 0 
F" 
900 PRINT •INTERNAL CONTROL CONCEPTS TO EVALUATE THE INTERNAL CONTROL.":f'RINT 
910 PRINT •youR EVALUATION SHOULD BE HADE ON A SCALE OF 0 TO 100, WITH 0" 
920 PRINT "INDICATING TOTAL ABSENCE OF CONTROLS AND 100 INDICATING THAT EVERY" 
930 PRINT •posSIBLE CONTROL IS PRESENT AND IIORKIHG PROPERLY. AN EVALUATION" 
940 PRINT "OF 50 WOULD INDICATE A 11EDIUH LEVEL OF COIHROL. ":PRINT:f'RINT:f·RIIIT 
950 INPUT "HY EVALUATION OF INTERNAL CONTROL OVER PAYROLL FOR SCENARIO 4 IS";E4$ 
960 T4f=TIHES:PRINT 
970 PRINT 
990 INPUT "PRESS RETURN WHEN YOU ARE READY TO BEGIN READING SCENARIO 5"; RS 
990 TI"Ef=•oo.OO":CLS 
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-1000 PRINT •READ SCENARIO 5 AND USE THE INFORMATION PROVIDED At!D YOUR KNOWLEDGE 
oF• 
1010 PRINT "INTERNAL CONTROL CONCEPTS TO EVALUATE THE INTERNAL CONTROL":PRitiT 
1020 PRINT •YOUR EVALUATION SHOULD BE KADE ON A SCALE OF 0 TO 1001 WITH 0" 
1030 PRINT "INDICATING TOTAL ABSENCE OF CONTROLS AND 100 INDICATING THAT EVERY " 
1040 PRINT "POSSIBLE CONTROL IS PRESENT AND WORKING PROPERLY. All EVALUATION" 
1050 PRINT "OF SO WOULD INDICATE A HEDIUH LEVEL OF OCNTROL. ":PRINT:f'RINT:PRINT 
1060 INPUT "ltY EVALUATION OF INTERN~ CONTROL OVER PAYROLL FOR SCENARIO S IS";ES 
$ 

1070 TS$=TIKE$:PRINT 
1080 PRINT 
1090 PRINT "THIS COMPLETES THE FIRST SESSION." :PRINT 
1100 PRINT "PLEASE REitOVE YOUR DISKETTE AND TURN THE COMPUTER OFF," 
1110 PRINT upuT YOUR DISKETTE BACK INTO THE PROTECTIVE SLEEVE AND RETURN IT AND" 
1120 PRINT "THE BOOKLET TO THE PROCTOR." 
1130 WRITE 121NUH$1DS,ST1HE$1 T1S1El$1T2$1E2S1T3S1E3$1 T4$1E4$1TS$1ESS 
1140 CLOSE 12 
1150 SYSTEit 

10 REM Progral'l Nal'l~ "NONSEC" 
20 REM This progr~ was used for th~ non-~xpert systel'l groups for the si'.:ond 
30 REit session to collect the data and pr~sent the feedback. 
40 REM The following progral'l was altered for the group receiving only outcoMe 
50 R£11 feedback by rel'!oving all references to the weakness in internal control 
60 REit deterKined by the partner in charge. 
70 REI! 
SO REII This progral'l was adjusted for sessions three and foul' by including 
90 REM the feedback for the scenarios evaluated during those sessions. 
100 REK 
110 REM This progral'l checks to see it the previous session has been col'lplett?d 
120 REM before the subject can start the current session. 
130 REM 
140 CLS 
150 OPEN "CHECK1• FOR INPUT AS 11 
160 INPUT ll,FST$ 
170 CLOSE 11 
180 IF FSH="EHPTY" GOTO 190 ELSE GOTO 200 
190 RIJH"SCREEN" 
200 OPEN "CHECK2" FOR OUTPUT AS 12 
210 SEC$="SECOND" 
220 WRITE 12,SEC$ 
230 CLOSE 12 
240 OPEN "SECDT" FOR OUTPUT AS 13 
250 PRINT "WELCOHE TO THE SECOND SESSION:":PRINT 
260 PRINT "DURING THIS SESSION YOU WILL BE PROVIDED WITH 8 SCENARIOS. ·" 
270 PRINT:PRINT 
280 PRINT "THE BACKGROUND INFORIIATION AND THE ORGANIZATION CHART ARE THE SAH£" 
290 PRINT "AS IN THE FIRST SESSION BUT THE SCENARIOS ARE DIFFERENT." 

_300 PRINT "YOU SHOULD TAKE A KOIIENT TD REVIEW THE INTRODUCTION AND ORGANIZA.TION" 
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310 PRINT "CHART BEFORE YOU CONTINUE.":PRINT 
320 PRINT:PRINT:PRINT:PRINT:PRINT 
330 INPUT "PRESS THE RETURN KEY TO VIEW THE NEXT SCREEN. ";R$ 
340 CLS 
350 PRINT:PRINT 
360 PRINT •ONCE YOU HAVE HADE AND ENTERED YOUR EVALUATION OF INTERNAL CONTROL, 11 

370 PRINT "YOU WILL BE PROVIDED WITH THE EVALUATION HADE BY THE PARTNER IN 11 

380 PRINT "CHARGE OF THE OVERALL COHPANY AUDIT. YOU WILL ALSO BE PROVIDED WITH 
A" 
390 PRINT "STATEMENT OF WHAT THE PARTNER IN CHARGE BELIEVES TO BE THE MAJOR COHT 
ROL• 
400 PRINT "WEAKNESStES) IN THE SCENARIO. BEFORE YOU PROCEED TO THE NEXT SCENARI 
o,• 
410 PRINT "YOU SHOULD TAKE A HOitENT TO CONSIDER ANY DIFFERENCE BETWEEN YOUR" 
420 PRINT "EVALUATION AND THE EVALUATION OF THE PARTNER. THE PARTNER" 
430 PRINT "IN CHARGE OF THIS AUDIT HAS HAD HANY YEARS OF EXPERIENCE IN THE" 
440 PRINT "EVALUATION OF INTERNAL CONTROL AND IS CONSIDERED TO BE AN EXPERT IN 11 

450 PRINT "THIS FIELD." :PRINT:PRINT 
460 ItfUT "EHTER YOUR ASSIGNED PROJECT NUHBER";NUHS:PRINT 
470 INPUT "WHEN YOU ARE READY TO BEGIN READING SCENARIO 11 PRESS THE RETURtt KEY" 
;R$ 
480 D$=DATE$:STIHE$=TIHE$ 
490 CLS · 
500 TIHEt=•oo.OO" 
510 PRINT "READ SCENARIO 1 AND USE THE IHFORHATION PROVIDED AND YOUR KNOWLEDGE 0 
F " 
520 PRINT "INTERNAL CONTROL CONCEPTS TO EVALUATE THE INTERNAL CONTROL " 
530 PRINT 
540 PRINT •youR EVALUATION SHOULD BE HADE ON A SCALE OF 0 TO 1001 WITH 0 11 

550 PRINT "INDICATING TOTAL ABSENCE OF CONTROLS AND 100 INDICATING THAT EVERY" 
560 PRINT •POSSIBLE CONTROL IS PRESENT AND WORKING PROPERLY. AN EVALUATIOH" 
570 PRINT "OF 50 WOULD INDICATE A HEDIUtl LEVEL OF CONTROL. ":f'RINT:PRINT:PRINT 
580 INPUT allY EVALUATION OF INTERNAL CONTROL OVER PAYROLL FOR SCENARIO 1 IS";El$ 
590 T1$=TIHE$ 
600 PRINT 
610 PRINT "THE EVALUATION HADE BY THE PARTNER IN CHARGE WAS 80 " 
620 PRINT 
630 PRINT •THE HAJOR INTERNAL CONTROL WEAKNESS IS:" :PRUn 
640 PRINT " EMPLOYEES APPROVE THEIR OWN OVERT! HE." :PRINT 
650 PRINT "TAKE A tiOHENT TO CONSIDER ANY DIFFERENCES BETWEEN YOUR EVALUATION AND 

THE" 
660 PRINT KEVALUATION OF THE PARTNER IN CHARGE BEFORE YOU f'RDCEED TO THE NEXT CA 
SE" 
670 PRINT: 
680 INPUT "PRESS RETURH WHEN YOU ARE READY TO BEGIN READING SCENARIO 2";R$ 
690 CLS 
700 TIME$="00:00" 
710 PRINT •READ SCENARIO 2 AND USE THE INFORitATION PROVIDED AIW YOUR KNOWLEIIG£ 0 
F" 
720 PRINT "INTERNAL CONTROL CONCEPTS TO EVALUATE THE INTERNAL CONTROL" 
730 PRINT 
740 PRINT •youR EVALUATION SHOULD BE HADE ON A SCALE OF 0 TO 100, WITH 0" 
750 PRINT •tNDICATIHG TOTAL ABSENCE OF CONTROLS AN!I 100 INDICATING THAT EVERY" .. 
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.760 PRINT "POSSIBLE CtlNTROl IS PRESENT AHD WORKING PROPERLY. AN EVALUATION Of" 
770 PRINT "50 WOULD INDICATE A HEDIUH LEVEL OF CONTROL.":PRINT:PRINT 
780 INPUT "HY EVALUATION OF INTERNAL CONTROL OVER PAYROLL FOR SCENARIO 2 IS";E2$ 
790 T2$=Tll1£$ :PRINT 
800 PRINT "THE EVALUATION HADE BY THE PARTNER IN CHARGE WAS 30 ":PRINT 
810 PRINT "THE MAJOR INTERNAL CONTROL WEAKNESSES ARE:":PRINT 
820 PRINT • THE COST DISTRIBUTION CLERK PREPARES THE CHECKS AND HANDLES THE 
PA'tR!ll" 
830 PRINT • REGISTER, PAYROLL DISTRIBUTION VOUCHER AND LABOR DISTRIBUTION 

SUHHARY. • 
840 PRINT • 
THE" 

THE SUPERVISOR DISTRIBUTES CHECKS, HIRES EMPLOYEES, AND HANDLES 

850 PRINT • TIMECARDS AND THE JOBCARDS." :PRIPH 
BoO PRINT "TAKE A HOHENT TO CONSIDER ANY DIFFERENCES BETWEEN YOUR EVALUATION AND 
• 

870 PRINT "THE EVALUATION OF THE PARTNER IN CHARGE BEFORE YOU PROCEED TO THE NEX 
T" 
880 PRINT "SCENARIO":PRINT:PRINT 
890 INPUT •PRESS RETURN WHEN YOU ARE READY TO BEGIN READING SCENARIO 3";R$ 
900 TUIH="OO.OO":CLS 
910 PRINT uREAD SCENARIO 3 AND USE THE INFORMATION PROVIDED AND YOUR KNOWLEDGE 0 
F" 
920 PRINT "INTERNAL CONTROL CONCEPTS TO EVALUATE THE INTERNAL CONTROL." 
930 PRINT 
940 PRINT "YOUR EVALUATION SHOULD BE HADE ON A SCALE OF 0 TO 100, WITH 0 " 
950 PRINT "INDICATING TOTAL ABSENCE OF CONTROLS AND 100 INDICATING THAT EVERY" 
960 PRINT "POSSIBLE CONTROL IS PRESENT AND WORKING PROPERLY. AN EVALUATION" 
970 PRINT "OF 50 WOULD INDICATE A HEDIUH LEVEL OF CONTROL.":PRHIT:PRINT:f'RINT 
980 INPUT "l!Y EVALUATION OF INTERNAL CONTROL OVER PAYROLL FOR SCENARIO 3 IS";E3$ 
990 T3l=TIKE$:PRINT 
1000 PRINT •tHE EVALUATION HADE BY THE PARTNER IN CHARGE WAS 10 " :PRINT 
1010 PRINT "THE liAJOR INTERNAL CONTROL WEAKNESS IS:" :PRINT 
1020 PRINT H THE SUPERVISOR PREPARES THE CHECKS,IS RESF'OHSIBLE FOR HIRING AN 
D" 
1030 PRINT • AlSO APPROVES TIMECARDS AND JOBCARDS.":PRINT 
1040 PRINT "TAKE A HOltENT TO CONSIDER ANY DIFFERENCES BETWEEN YOUR EVALUATION AN 
D • 
1050 PRINT "THE EVALUATION HADE BY THE PARTNER IN CHARGE BEFORE YOU PROCEED TO T 
HE • 
1060 PRINT "NEXT SCENARIO" 
1070 PRINT:INPUT "PRESS THE RETURN KEY WHEN YOU ARE READY TO BEGIN READING SCEIIA 
RIO 4";R$ 
1080 TlHES="OO.OO":CLS 
1090 PRINT "READ SCENARIO 4 AND USE THE INFORIIATION PROVIDED AND YOUR KNOWLEDGE 
OF" 
1100 PRINT "INTERNAL CONTROL CONCEPTS TO EVALUATE THE INTERNAL CONTROL.":f'RINT 
1110 PRINT "YOUR EVALUATION SHOULD BE HADE ON A SCALE OF 0 TO 1001 WITH 0" 
1120 PRINT "INDICATING TOTAL ABSENCE OF CONTROLS AND 100 INDICATING THAT EVERY" 
1130 PRINT •posSIBLE CONTROL IS PRESENT AND WORKING PROPERLY. AN EVALUATIOtl" 
1140 PRINT "OF 50 WOULD INDICATE A iiEDIUK LEVEL OF CONTROL. ":PRIIH:PIUNT :PRINT 
1150 INPUT ui\Y EVALUATION OF INTERNAL CONTROL OVER PAYROLL FOR SCENARIO 4 IS";E~ 
$ 
1160 T4$=TIIIE$:f'RINT 
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1170 PRINT •THE EVALUATION HADE BY THE PARTNER IN CHARGE WAS 100 " :PRINT 
1180 PRINT "THERE WERE N~ MAJOR INTERNAL CONTROL WEAKNESSES.":PRINT 
1190 PRINT "TAKE A MOMENT TO CONSIDER ANY DIFFERENCES BETWEEN YOUR EVALUATION AN 
D • 
1200 PRINT •THE EVALUATION OF THE PARTNER IN CHARGE BEFORE YOU PROCEED TO THE " 
1210 PRINT •NEXT SCENARIO" :PRINT 
1220 INPUT •PRESS RETURN WHEN YOU ARE READY TO BEGIN READING SCENARIO 5"; RS 
1230 TIHES="OO.OO":CLS 
1240 PRINT "READ SCENARIO 5 AND USE THE INFORKATION PROVIDED AND YOUR KNOWLEDGE 
or• 
1250 PRINT "INTERNAL CONTROL CONCEPTS TO EVALUATE THE INTERNAL CONTROL":PRINT 
1260 PRINT 11YOUR EVALUATION SHOULD BE MADE ON A SCALE OF 0 TO 100, WITH 0" 
1270 PRINT "INDICATING TOTAL ABSENCE OF CONTROLS AND 100 INDICATING THAT EVERY " 
1280 PRINT "POSSIBLE CONTROL IS PRESENT AND WORKING PROPERLY. AN EVALUATION" 
1290 PRINT •of 50 WOULD INDICATE A MEDIUM LEVEL OF OCNTROL. ":PRINT:PRINT:PRINT 
1300 INPUT "HY EVALUATION OF INTERNAL CONTROL OVER PAYROLL FOR SCENARIO 5 IS"; £5 
$ 
1310 TSS=TIIIES:PRINT 
1320 PRINT "THE EVALUATION MADE BY THE PARTNER IN CHARGE WAS 80" :PRINT 
1330 PRINT "THE HAJOR INTERNAL CONTROL WEAKNESS IS:":PRINT 
1340 PRINT " BLANK CHECKS ARE NOT CONTROLLED AND THE INTERNAL AUDITOR SIGNS 
THE• 
1350 PRINT " CHECKS AND DISTRIBUTES THE CHECKS AT HIS DISCRETION.": PRINT 
1360 PRINT •TAKE A IIOKENT TO CONSIDER ANY DIFFERENCES BETWEEN YOUR EVALUATION AN 
D" 
1370 PRINT •THE EVALUATION OF THE PARTNER IN CHARGE BEFORE YOU PROCEED TO THE " 
1380 PRINT "NEXT SCEHARIO":PRINT 
1390 INPUT "PRESS RETURN WHEN YOU ARE READY TO BEGIN READING SCENARIO 6";R$ 
1400 TIHES="OO.OO":CLS 
1410 PRINT •READ SCENARIO 6 AND USE THE INFDRHATION PROVIDED AN[I YOUR KNOWLEDGE 
OF" 
1420 PRINT •INTERNAL CONTROL CONCEPTS TO EVALUATE THE INTERNAL CONTROL":PRINT 
1430 PRINT "YOUR EVALUATION SHOULD BE HADE ON A SCALE OF 0 TO 100, WITH 0" 
1440 PRINT •INDICATING TOTAL ABSENCE OF CONTROLS AND 100 INDICATING THAT EVERY" 
1450 PRINT "POSSIBLE CONTROL IS PRESENT AND WORKING PROPERLY. AN EVALUATiotl" 
1460 PRINT "OF 50 WOULD INDICATE A HEDIUK LEVEL OF CONTROL,":PRiliT:PRINT:PRINT 
1470 INPUT •MY EVALUATION OF INTERNAL COtiTROL OVER PAYROLL FOR SCDIARIO 6 IS";E6 
$ 
1480 To$=TIHE$:PRINT 
1490 PRINT "THE EVALUATION HADE BY THE PARTNER IN CHARGE WAS 40 " :f'RINT 
1500 PRINT 0 THE KAJOR INTERNAL CONTROL WEAKNESS IS:":PRINT 
1510 PRINT " THE CASHIER PREPARES AND SIGNS THE PAYROLL CHECKS AllD ALSO PREP 
ARES" 
1520 PRINT • THE PAYROLL REGISTER.":PRINT 
1530 PRINT "TAKE A IIOHENT TO CONSIDER ANY DIFFERENCES BETWEEN YOUR EVALUATION" 
1540 PRINT "AND THE EVALUATION OF THE PARTNER INN CHARGE BEFORE YOU F'ROCEEII TO T 
HE" 
1550 PRINT "NEXT SCENARIO" 
1560 PRINT: INPUT "PRESS RETURN WHEN YOU ARE READY TO BEGIN READING SCENARIO 7"; 
R$ 
1570 TIME $="00 I 00" :CLS 
1580 PRINT "READ SCENARIO 7 AND USE THE INFORMATION PROVIDED AtiD YOUR KNOWLEDGE 
OF" 

,1590 PRINT •INTERNAL CONTROL CONCEPTS TO EVALUATE THE INTERNAL CONTROL." :PRIHT 
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1600 PRINT •youR EVAL.UATIOH SHOULD BE HAD£ ON A SCALE Of 0 TO 100, WITH 0" 
1610 PRINT •INDICATING TOTAL ABSENCE OF CONTROLS AIW 100 INDICATING THAT EVERY" 
1620 PRINT •POSSIBLE CONTROL IS PRESENT AND WORKING PROPERLY. AN EVALUATION" 
1630 PRINT "OF 50 WOULD INDICATE A HEDIUH LEVEL OF COHTROL.":PRINT:f'RINT:PRINT 
1640 INPUT •ttY EVALUATION OF INTERNAL CONTROL OVER PAYROLL FOR SCENARIO 7 IS";E7 
$ 
1650 T7$=TIIIES:PRINT . 
1660 PRINT "THE EVALUATION ltADE BY THE PARTNER IN CHARGE WAS 90 ":PRINT 
1670 PRINT •THE KAJOR INTERNAL CONTROL WEAKNESS IS:":PRINT 
1680 PRINT " THERE IS NO INTERNAL AUDIT FUNCTION AHD THERE ARE NO BUDGET CONT 
ROLS" 
1690 PRINT 
1700 PRINT "TAKE A 1101tENT TO CONSIDER ANY DIFFERENCES BETWEEN YOUR EVALUATION" 
1710 PRINT "AND THE EVALUATION OF THE PARTNER IN CHARGE BEFORE YOU PROCEED TO TH 
E" 
1720 PRINT "NEXT SCENARID":PRINT 
1730 INPUT "PRESS RETURN WHEN YOU ARE READY TO BEGIN READING SCENARIO 8";R$ 
1740 TIKE$="OO.OO":CLS 
1750 PRINT •READ SCENARIO 8 AND USE THE INFORMATION PROVIDED AND YOUR KNOWLEDGE 
OF" 
1760 PRINT "INTERNAL CONTROL CONCEPTS TO EVALUATE THE INTERNAL CONTROL.":F'Rit!T 
1770 PRINT "YOUR EVALUATION SHOULD BE HADE ON A SCALE OF 0 TO 1001 WITH 0" 
1780 PRINT "INDICATING TOTAL ABSENCE OF CONTROLS AND 100 INDICATING THAT EVERY" 
1790 PRINT "POSSIBLE CONTROL IS PRESENT AND WORKING PROPERLY. AN EVALUATION" 
1800 PRINT "OF 50 WOULD INDICATE A KEDIUH LEVEL OF CONTROL.":PRINT:PRINT:PRIHT 
1810 INPUT "ltY EVALUATION OF INTERNAL CONTROL OVER PAYROLL FOR SCENARIO 8 IS"; EB 
$ 
1820 T8$=TIKE$:PRINT 
1830 PRINT •THE EVALUATION MADE BY THE PARTNER IN CHARGE WAS 95 ":PRINT 
1840 PRINT "THE 11AJOR INTERNAL CONTROL WEAKNESS IS:":PRINT 
1850 PRINT " BLANK CHECKS ARE NOT CONTROLLED AND AN IMPREST PAYROLL BANK ACC 
OUNT" 
1860 PRINT • IS NOT BEING USED." :PRINT 
1870· PRINT •tHIS COKPLETES THE SECOND SESSION." :PRINT 
1890 PRINT "PLEASE REKOVE YOUR DISKETTE AND TURN THE COKPUTER OFF," 
1890 PRINT "PUT YOUR DISKETTE BACK INTO THE PROTECTIVE SLEEVE AND RETURN IT AND" 
1900 PRINT 11 YOUR BOOKLET TO THE PROCTOR." 
1910 WRITE 13,NUH$1D$1STIKE$1 Tl$,E1$1T2$1E2S,T3$1E3$1 T4$1E4l1TS$,E5$, T6$,E6$1T7$ 
• E7$1 TS$1 £8$ 
1920 CLOSE M3 
1930 SYSTEK 

10 REK Progra11 Na11e "ESSEC" 
20 REK This is the first progra11 for tht: second session for all groups 
30 REK using an expert syst.e11. This progra11 is for the gPoup receiving 
40 REK both outcoKe and task properties feedback. The •:.nly altet•ati•;.n for 
50 REK the group receiving only outco11e feedback is in line 660 • The 
60 REK statettent is altered to eliMinate rll'ference to thi intet•nal control 

158 



-70 REM w!akness. 
SO Rat 
90 Rat This progra11 checks to see if the first session has been c011pleted 
100 REK allowing the subject to start this session. 
110 R£lt 
120 R£lt This prograM presents an explanation of what the subject is to 
130 REK do during .this session. The returns control to the batch progra11 
140 REK which will allow the subject to enter the second session and run 
150 REM the expert systeM. 
160 REK 
170 REM 
180 REM This progra" is adapted for the third and fourth sessions. It 
190 REJt checks at the start of each session to see that the previous 
200 REK session has been co"pleted. 
210 REK 
220 Cl.S 
230 OPEN •cHECKt• FOR INPUT AS Mi 
240 INPUT 11,FST$ 
250 ClOSE 11 
260 IF FST$= 11 EMPTYu GOTO 270 ELSE COTO 280 
270 RUH 11SCREEN" 
280 OPEN "CHECK2• FOR OUTPUT AS N2 
290 SEC$="S£CDND" 
300 WRITE 12,SEC$ 
310 CLOSE M2 
320 OPEN "COUNT2" FOR OUTPUT AS 113 
330 COUNT=O 
340 WRITE 131CDUNT 
350 CLOSE 13 
360 PRINT:PRINT "WELCOME TO THE SECOND SESSION:":PRINT :PRINT 
370 PRINT "DURING THIS SESSION YOU Will BE PROVIDED WITH 8 SCENARIOS. 11 

380 PRINT:PRINT 
390 PRINT •THE BACKGROUND INFORMATION AND THE ORGANIZATION CHART ARE THE SAI'iE" 
400 PRINT "AS IN THE FIRST SESSION BUT THE SCENARIOS ~RE DIFFEREiiT. 11 

410 PRINT "YOU SHOULD TAKE A MOMENT TO REVIEW THE INTRODUCTION AND ORGANIZATION" 
420 PRINT "CHART BEFORE YOU CONTINUE.":PRINT:PRINT 
430 PRINT:PRINT:PRINT:PRINT 
440 PRINT "IIHEN YOU HAVE COMPLETED YOUR REVIEW AND ARE READY TO VIEW" 
450 INPUT "THE NEXT SCREEN PRESS THE RETURN KEY "; RS 
460 Cl.S:PRINT 
470 PRINT "DURING THIS SESSION YOU WILL BE BE PROVIDED WITH AN EXPERT SYSTEM TO 
ASSIST• 
480 PRINT "YOU IN YOUR EVALUATION OF INTERNAL CONTROL. AN EXPERT SYSTEM IS AN" 
490 PRINT "ADVANCED DECISION AID THAT WAS BUILT USING THE KNOWLEDGE FROM AN EXPE 
RT AUDTIOR. II 
SOO PRINT "THE EXPERT SYSTEM WILL ASK YOU QUESTIONS ABOUT THE SCENARIO AND WILL 
THEN" 
510 PRINT "PROVIDE YOU WITH A SUGGESTED EVALUATION OF THE SCENARIO. ":PRINT 
520 PRINT 
530 PRINT "YOU SHOULD HAVE AN INSTRUCTION SHEET THAT DISCUSSES HOW TO USE THE EX 
PERT" 
540 PRINT "SYSTEM. PLEASE STOP AND READ IT NOW. IT IS VERY IMPORTANT THAT YOU" 
550 PRINT ~FOLLOW THE DIRECTIONS. REFER BACK TO THE INSTRUCTION SHEET AT AllY TI 
KE.• 
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500 ~INT:PRINT 
570 PRINT •you SHOULD GO THROUGH THE FOLLOWING STEPS FOR EACH SCENARIO:" 
580 PRINT •1. 
590 PRINT •2. 
600 PRINT •J. 
610 PRINT H 

620 PRINT •-\. 
630 PRINT • 
II 

READ TH£ SCENARIO CAREFULLY." 
RUN THE EXPERT SYSTEH USING THE INFORHATION FROH THE SCENARIO" 
RUN THE EXPERT SYSTEM AGAIN IF YOU DESIRE <THIS IS ESPECIALLY " 
IMPORTANT IF YOU THINK YOU HAVE KADE AN ERROR>. 
USE YOUR KNOWLEDGE OF INTERNAL CONTROL, THE INFORMATION IN THE 
SCENARIO, AND THE ADVISE FROM THE EXPERT SYSTEM TO DETERMINE WHAT 

6-\0 PRINT • YOU BELIEVE IS THE CORRECT EVALUATION OF THE SCENARIO." 
650 PRINT 
660 INPUT 0 PRESS RETURN TO VIEW THE NEXT SCREEN.•;R$ 
670 CLS 
680 PRINT •oNCE YOU HAVE HADE AND ENTERED YOUR EVALUATION OF INTERNAL CONTROL YO 
u II 
690 PRINT •you WILL BE PROVIDED IIITH THE EVALUATION HADE BY THE PARTNER IN CHARG 
E" 
700 PRINT •oF THE OVERALL COMPANY AUDIT. YOU WILL ALSO BE PROVIDED WITH A" 
710 PRINT •sTATEMENT OF WHAT THE PARTNER IN CHARGE BELIEVES TO BE THE HAJOR CONT 
ROL• 
720 PRINT •wEAKNESS( ES) IN THE SCENARIO. BEFORE YOU PROCEED TO THE NEXT SCENARI 
0," 
730 PRINT •you SHOULD TAKE A HOHENT TO CONSID~R ANY DIFFERENCE BETWEEN YOUR" 
740 PRINT •EVALUATION AND THE EVALUATION OF THE PARTNER. THE PARTNER" 
750 PRINT •tN CHARGE OF THIS AUDIT HAS HAD 1\ANY YEARS OF EXPERIENCE IN THE " 
760 PRINT uEVALUATION Of INTERNAL CONTROL AND IS CONSIDERED TO BE AN EXPERT" 
770 PRINT •tN THIS FIELD.":PRINT:PRIHT:PRINT:PRINT 
780 PRINT ·~HEN YOU ARE READY TO BEGIN READING SCENARIO 1, PRESS THE RETURN t:EY" 
790 INPUT •THIS WILL START THE EXPERT SYSTEH CALLED PAYROLL.";R$ 
800 TIHE$="00.00" 
810 SYSTEH 

10 REH Progra" Nal'le 11ESSECDT" 
20 REJt This is the progra" which will recorded the inforl'lation fro" the second 
30 REM session and provided feedback to the subject. The version of this 
40 REH progra" presented to the group re..:t.-iving only outcol'le feedback was 
SO REM altered so no reference to a statel'lent on internal control weakness 
60 REH was present. No differce e:dsted between e:<pert syste"s gNups. 
70 REH 
80 REI! The first part of the progra~t is the counter which ~takes sure that the 
90 REM right feedback is given for the scenal'i•i bei11g evaluated. 
100 REH 
110 REH This prograM was altered f01• sessions three and four by including 
120 REH the feedback for the scenal'ios evaluated in those sessi~ttls. 

130 RBI 
140 CLS 
150 OPEN "COUNT2 11 FOR INPUT AS 11 
160 INPUT 111COUNT 

_170 CLOSE It 
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-180 IF COUNT=O THEN GOTO 300 ELSE GOTO 190 
190 IF COUNT=1 THEN GDTD 590 ELSE GDTD 200 
200 IF COUNT=2 THEN GOTO 890 ELSE GOTO 210 
210 IF COUNT=3 THEN GOTD 1170 ELSE GOTD 220 
220 IF CDUNT=4 THEN GOTO 1430 ELSE COTO 230 
230 IF COUNT=5 THEN GDTD 1710 ELSE COTO 240 
210 IF COUNT=6 THEN GOTD 1990 ELSE GOTD 250 
250 IF COUHT=7 THEN GOTO 2270 ELSE GOTO 260 
260 PRINT •you HAVE ALREADY EVALUATED ALL EIGHT SCENARIOS FOR THIS SESSION." 
270 PRINT •PRESS RETURM TO GO BACK TO THE EXPERT SYSTEM AND THEN ENTER N " 
280 IHPUT •yo EXIT THE EXPERT SYSTEM AND RETURN TO THE A>. "; R$ 
290 SYSTEI'I 
300 Df=DATES:STIKEf:TIKEf 
310 OPEN "SECDT" FOR OUTPUT AS M3 
320 PRINT •uSE THE INFORMATION PROVIDED, THE ADVISE FROM THE EXf'ERT SYSTEM" 
330 PRINT •AND YOUR KNOWLEDGE OF INTERNAL CONTROL CONCEPTS TO EVALUATE" 
310 PRINT •rH£ SCENARIO.n:PRINT 
350 PRINT "YOUR EVALUATION SHOULD BE ltADE ON A SCALE OF 0 TO 100, WITH 0 " 
360 PRINT •tNDICATING TOTAL ABSENCE OF CONTROLS AND 100 INDICATING THAT EVERY" 
370 PRINT •POSSIBLE CONTROL IS PRESENT AND WORKING PROPERLY. AN EVALUATION" 
380 PRINT •or SO WOULD INDICATE A ltEDIUti LEVEL OF CONTROL. ":PRINT:PRHH:F'RINT 
390 INPUT •ttY EVALUATION OF INTERNAL CONTROL OVER PAYROLL FOR SCENARIO 1 IS"; El$ 
400 Tlf=TIIIEf 
110 WRITE 131STIKE$1DS,E1S,T1$ 
120 CLOSE 13 
430 COUNT=COUNT+l 
440 OPEN "COUNT2" FOR OUTPUT AS Nll 
450 WRITE 111,COUNT 
160 CLOSE 111 
470 PRINT 
480 PRINT •THE EVALUATION HADE BY THE PARTNER IN CHARGE WAS 80 " 
490 PRINT 
500 PRINT •THE HAJOR INTERNAL CONTROL WEAKNESS IS:" :PRINT 
510 PRINT " EMPLOYEES APPROVE THEIR OWN OVERTIME." :PRINT 
520 PRINT •TAKE A MOHENT TO CONSIDER ANY DIFFERENCES BETWEEN YOUR EVALUATION ANII 

THE" 
530 PRINT •EVALUATION OF THE PARTNER IN CHARGE BEFORE YOU PROCEED TO THE NEXT CA 
SE" 
540 PRINT: 
550 PRINT •PRESS RETURN WHEN YOU ARE READY TO BEGIN READING SCENARIO 2" 
560 PRINT •PRESSING THE RETURN KEY WILL TAKE YOU BACK TO THE EXPERT SYSTEM" 
570 INPUT •you CAH THEN ENTER Y TO USE THE EXPERT SYSTEM FOR THE NEXT SCENARIO." 
;R$ 
580 TitiES="OO:OO":SYSTEtl 
590 CLS 
600 OPEN "SECDT" FOR APPEND AS M4 
610 PRINT •usE THE INFORIIATION PROVIDED, THE ADVISE FROti THE EXPERT SYSTEM" 
620 PRINT "AND YOUR KNOWLEDGE OF INTERNAL CONTROL CONCEPTS TO EVALUATE" 
630 PRINT •THE SCENARIO.":PRINT 
640 PRINT "YOUR EVALUATION SHOULD BE HADE ON A SCALE OF 0 TO 1001 WITH 0" 
650 PRINT •INDICATING TOTAL ABSENCE OF CONTROLS Atlfl 100 INDICATING THAT EVERY" 
660 PRINT "POSSIBLE CONTROL IS PRESENT AND WORKING PROPERLY. AN EVALUATION OF" 
670 PRINT •so WOULD INDICATE A liED lUll LEVEL OF CONTROL." :PRINT: PRINT 
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080 IIIF'UT •JIY EVALUATION OF INTERNAL CtJNTROL OVER PAYROLL FOR SCENARIO 2 IS";E2' 
690 T2$=TIKE$ :PRINT 
700 WRITE 14,E2$,T2$ 
710 ClOSE 14 
720 CDUNT=CDUNT+1 
730 OPEN •coUNT2'' FOR OUTPUT AS U2 
740 WRITE 112,COUNT 
750 CLOSE 112 
760 PRINT •tHE EVALUATION MDE BY THE PARTNER IN CHARGE liAS 30 ":PRINT 
770 PRINT •tHE MAJOR INTERNAL CONTROL WEAKNESSES ARE:M:PRINT 
780 PRINT • THE COST DISTRIBUTION CLERK PREPARES THE CHECKS AND HANDLES THE 

REGISTER, PAYROLL DISTRIBUTION VOUCHER AND LABOR DISTRIBUTION 
PAYROLL" 
790 PRINT • 

SuttfiARY." 
800 PRINT • THE SUPERVISOR DISTRIBUTES CHECKS, HIRES EMPLOYEES, AND HANDLES 
THE" 
810 PRINT • TIMECARDS AND THE JOBCARDS.•:PRINT 
820 PRINT •tAKE A KOIIENT TO CONSIDER ANY DIFFERENCES BETWEEN YOUR EVALUATIOtt AND 

II 

830 PRINT •tHE EVALUATION OF THE PARTNER IN CHARGE BEFORE YOU PROCEED TO THE HEX 
T" 
840 PRINT •scENARIO" :PRINT: PRINT 
850 PRINT •PRESS RETURN WHEN YOU ARE READY TO BEGIN RUDING SCENARIO 3" 
860 PRINT •PRESSING THE RETURN KEY IIILL TAKE YOU BACK TO THE EXPERT SYSTEM." 
870 INPUT •you CAN THEN ENTER Y TO RUN THE EXPERT SYSTEM FOR THE NEXT SCEt!ARIO" 
;R$ 
880 TIKE$="OO.OO":SYSTEII 
890 CLS 
900 OPEN "SECDT" FOR APPEND AS N5 
910 PRINT •usE THE INFORHATION PROVIDED, THE ADVISE FROM THE EXPERT SYSTEH " 
920 PRINT •AND YOUR KNOWLEDGE OF INTERNAL CONTROL CONCEPTS TO EVALUATE" 
930 PRINT •tHE SCENARIO.":PRINT 
940 PRINT •youR EVALUATION SHOULD BE MADE ON A SCALE OF 0 TO 1001 WITH 0 " 
950 PRINT "INDICATING TOTAL ABSENCE OF CONTROLS AND 100 INDICATING THAT EVERY" 
960 PRINT •poSSIBLE CONTROL IS PRESENT AND WORKING PROPERLY. AN EVALUATION" 
970 PRINT "OF SO WOULD INDICATE A 11EDIUH LEVEL OF CONTROL.":f'RINT:F'RINT:PRINT 
980 INPUT •MY EVALUATION OF INTERNAL CONTROL OVER PAYROLL FOR SCENARIO 3 IS"; E3~ 
990 T3$=TIME$:PRINT 
1000 IIRITE MS,E3$1T3$ 
1010 CLOSE MS 
1020 COUNT=COUNT+l 
1030 OPEN "COUNT2" FOR OUTPUT AS U3 
1040 IIRITE M13,COUNT 
1050 CLOSE 113 
1060 PRINT "THE EVALUATION HADE BY THE PARTNER W CHARGE WAS 10 " :f'RitlT 
1070 PRINT "THE MAJOR INTERNAL COtHROL WEAKNESS IS:" :PRINT 
1080 PRINT u THE SUPERVISOR PREPARES THE CHECKS,IS RESPONSIBLE FOR HIRING All 
D" 
1090 PRINT • ALSO APPROVES TIMECARDS AND JOBCARDS." :PRINT 
1100 PRINT "TAKE A MOMENT TO CONSIDER ANY DIFFERENCES BETWEEN YOUR EVALUATION AN 
D II 

, 1110 PRINT 0 THE EVALUATION ltADE BY THE PARTNER IN CHARGE BEFORE YOU PROCEED TO T 
HE " 
1120 PRINT "NEXT SCENARIO" :PRINT 
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1130 PRINT •PRESS THE RETURN KEY WHEN YOU ARE READY TO BEGIN READING SCENARIO 1" 
1140 PRINT •PRESSING THE RETURN KEY WILL TAKE YOU BACK TO THE EXPERT SYSTEM." 
1150 INPUT •you CAH THEN ENTER Y TO RUN THE'EXPERT SYSTEM FOR THE NEXT SCENARIO 
";RS 
1160 TIKES=•OO.OO":SYSTEM 
1170 CLS 
1180 OPEN •sECDT" FOR APPEND AS M6 
1190 PRINT •usE THE INFORMATION PROVIDED, THE ADVISE OF THE EXPERT SYSTEM" 
1200 PRINT •AND YOUR KNOWLEDGE OF INTERNAL CONTROL CONCEPTS TO EVALAUTE" 
1210 PRINT •tHE SCENARio.•:PRINT 
1220 PRINT •youR EVALUATION SHOULD BE IIADE ON A SCALE OF 0 TO 1001 WITH 0" 
1230 PRINT •INDICATING TOTAL ABSENCE OF CONTROLS AND 100 INDICATING THAT EVERY" 
12-\0 PRINT •posSIBLE CONTROL IS PRESENT AND WORKING PROPERLY. AN EVALUATION" 
1250 PRINT •oF 50 WOULD INDICATE A HEDIUK LEVEL OF CONTROL.":PRINT:F'RINT:PRINT 
1260 INPUT "MY EVALUATION OF INTERNAL CONTROL OVER PAYROLL FOR SCENARIO 4 IS";E4 
$ 
1270 T~$=TIME$:PRINT 
1280 WRITE 16,E4S,To\$ 
1290 CLOSE k6 
1300 COUNT=COUNT+1 
1310 OPEN "COUNT2" FOR OUTPUT AS M14 
1320 WRITE M14,COUNT 
·1330 CLOSE M14 
1340 PRINT "THE EVALUATION HADE BY THE PARTIIER Ill CHARGE WAS 100 " :PRINT 
1350 PRINT "THERE WERE NO MAJOR INTERNAL CONTROL WEAKNESSES." :PRINT 
1360 PRINT "TAKE A IIOHENT TO CONSIDER AllY DIFFERENCES BEHIEEN YOUR EVALUATION AN 
D " 
1370 PRINT "THE EVALUATION OF THE PARTNER IN CHARGE BEFORE YOU PROCEED TO THE " 
1380 PRINT "NEXT SCENARIO" :PRINT 
1390 PRINT "PRESS RETURN WHEN YOU ARE READY TO BEGIN READING SCENARIO 5" 
1400 PRINT "PRESSING THE RETURN KEY WILL TAKE YOU BACK TO THE EXPERT SYSTEII" 
1410 INPUT "YOU CAN THE ENTER Y TO RUtl THE EXPERT SYSTEM FOR THE tiEXT SCEUARIO 
";Rf 
1'120 TIItEf="OO. 00" :SYSTEK 
1-\30 CLS 
1440 OPEN "SECDT" FOR APPEND AS M7 
1450 PRINT "USE THE INFORIIATION PROVIDED, THE ADVISE FROM THE EXPERT SYSTEM" 
1460 PRINT •AND YOUR KNOWLEDGE OF INTERNAL CONTROL CONCEPTS TO EVALUATE" 
1470 PRINT "THE SCENARIO.":PRINT 
1480 PRINT "YOUR EVALUATION SHOULD BE HADE ON A SCALE OF 0 TO 1001 WITH 0" 
1490 PRINT "INDICATING TOTAL ABSENCE OF CONTROLS AND 100 INDICr1TING THAT EVERY " 
1500 PRINT "POSSIBLE CONTROL IS PRESENT AND WORKING PROF'ERLY. Atl EVALUATION" 
1510 PRINT "OF 50 WOULD INDICATE A H£DIUH LEVEL OF OCNTROL. ":PRIIH:PRitH:f'RIIH 
1520 INPUT "HY EVALUATION OF INTERNAL CONTROL OVER F'A¥ROLL FOR SCEtlt.RIO 5 IS";ES 
$ 
1530 T5f=TIHES:PRINT 
1540 WRITE M7 1ES$1TS$ 
1550 CLOSE M7 
1560 COUNT=COUNT+1 
1570 OPEN "COUNT2" FOR OUTPUT AS ~15 
1580 WRITE 115,COUNT 
1590 CLOSE IllS 
1600 PRINT "THE EVALUATION IIADE BY THE r·ARTtiER IN CHARGE WAS 30" :PRINT 
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1610 PRINT "THE IIAJOR INTERNAL CONTROL WEAKNESS IS:'':PI\INT 
1620 PRINT " BLANK CHECKS ARE NOT CONTROLLED AND THE INTERNAL AUDITOR SIGNS 
THE" 
1630 PRINT " CHECKS AND DISTRIBUTES THE CHECKS AT HIS DISCRETIOII." :PRINT 
16~0 PRINT •tAKE A IIOIIENT TO CONSIDER ANY DIFFERENCES BETWEEN YOUR EVALUATIOII AN 
D" 
1650 PRINT •tHE EVALUATION OF THE PARTNER IN CHARGE BEFORE YOU PROCEED TO THE " 
1660 PRINT "NEXT SCENARIO" :PRINT . 
1670 PRINT •PRESS RETURN WHEN YOU ARE READY TO BEGIN REf.tDING SCENARIO 6" 
1680 PRINT •PRESSING THE RETURN KEY WILL TAKE YOU BACK TO THE EXPERT SYSTEM," 
1690 INPUT "YOU CAN THEN ENTER Y TO RUN THE EXPERT SYSTEM FOR THE NEXT SCENARIO" 
;RS 
1700 TIKE$="OO.OO":SYSTEII 
1710 CLS 
1720 OPEN "SECDT" FOR APPEND AS ItS 
1730 PRINT "USE THE INFORMATION PROVIDED, THE ADVISE FROH THE EXPERT SYSTEM" 
17~0 PRINT "AND YOUR KNOWLEDGE OF INTERNAL CONTROL COiiCEPTS TO EVALUATE" 
1750 PRINT "THE SCENARIO. ":PRINT , 
1760 PRINT •youR EVALUATION SHOULD BE HADE ON A SCALE OF 0 TO 1001 WITH 0" 
1770 PRINT "INDICATING TOTAL ABSENCE OF COIHROLS AND 100 INDICATING THAT EVERY" 
1780 PRINT "POSSIBLE CONTROL IS PRESENT AND UORKING PROPERLY. AN EVALUATION" 
1790 PRINT •or SO WOULD INDICATE A IIEDIUH LEVEL OF CONTROL.":PRitlT:PRINT:f'RINT 
1800 INPUT "HY EVALUATION OF INTERNAL CONTROL OVER PAYROLL FOR SCENARIO 6 IS";E6 
$ 

1810 T&S=TIHE$:PRINT 
1820 WRITE IS,E6S,T6S 
1830 CLOSE KS 
1840 COUNT=COUNT+1 
18SO OPEN "COUNT2" FOR OUTPUT AS 1116 
1860 WRITE M16,COUNT 
1870 CLOSE 116 
1880 PRINT "THE EVALUATION HADE BY THE PARTNER IIi CHARGE WAS 40 " :PRINT 
1890 PRINT "THE IIAJOR INTERNAL CONTROL WEAKNESS IS:":PRIMT 
1900 PRINT " THE CASHIER PREPARES AND SIGNS THE PAYROLL CHECr;s Atm ALSO PREP 
ARES• 
1910 PRINT • THE PAYROLL REGISTER.":PRINT 
1920 PRINT •tAKE A MOMENT TO CONSIDER AI4Y DIFFEREtiCES BETWEEN YOUR EVALUATION" 
1930 PRINT •AND THE EVALUATION OF THE PARTNER INN CH{tRGE BEFORE YOU PROCEED TO T 
HE" 
19~0 PRINT "NEXT SCENARIO":PRINT 
1950 PRINT "PRESS RETURN WHEN YOU ARE READY TO BEGIN REt,DltiG SCEIIARIO 7" 
1960 PRINT "PRESSING THE RETURN KEY WILL TAKE YOU BACK TO THE EXPERT SYSTEM" 
1970 INPUT •you CAN THEN ENTER Y TO RUN THE EXPERT SYSTEH FOR THE NEXT SCENARIO 
";R$ 
1980 Tli\E$="00. 00" :SYSTEit 
1990 CLS· 
2000 OPEN "SECDT" FOR APPEND AS 119 
2010 PRINT "USE THE INFORMATION PROVIDED, THE ADVISE FROii THE EXPERT SYSTEM" 
2020 PRINT "AND YOUR KNOWLEDGE OF INTERNAL CONTROL CONCEPTS TO EVALUA 1£" 
2030 PRINT "THE SCENARIO.":PRINT 
2040 PRINT •youR EVALUATION SHOULD BE HADE ON A SCALE OF 0 TO 1001 WITH 0" 
.2050 PRINT •INDICATING TOTAL ABSENCE OF CONTROLS AllD 100 INDICATING THAT EVERY" 
~060 PRINT "POSSIBLE CONTROL IS PRESENT AND WORKING f'ROF'ERI.Y. Ati EVALUATION" 
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-2070 PRINT "Of 50 WOIJI.D INDICATE A 11£DIUK LEVEL OF CONTROL. ":f'RINT:f'RINT:f·RINT 
2080 INPUT "KY EIJALUATIDH OF INTERNAL CONTROL OVER PAYROLL FOR SCENARIO 7 IS";E7 
$ 
2090 T7S=TIHE$:PRINT 

2100 WRITE 19,E7S,T7S 
2110 CLOSE 119 
2120 COUNT =COUNT +1 
2130 OPEN "COUNT2• FOR OUTPUT AS 1117 
2140 WRITE 1117,COUNT 
2150 CLOSE 117 
2160 PRINT "THE EVALUATION IIADE BY THE PARTNER IN CHARGE WAS 90 •:PRINT 
2170 PRINT "THE ltAJOR INTERNAL CONTROL WEAKNESS IS:":PRINT 
2180 PRINT " THERE IS NO INTERNAL AUDIT FUNCTION AND THERE ARE NO BUDGET CONT 
ROLS" 
2190 PRINT 
2200 PRINT "TAKE A IIOKENT TO CONSIDER ANY DIFFERENCES BETWEEN YOUR EVALUATION" 
2210 PRINT "AND THE EVALUATION OF THE PARTNER IN CHARGE BEFORE YOU PROCEED TO TH 
E" 
2220 PRINT "NEXT SCENARIO":PRINT 
2230 PRINT •PRESS RETURN WHEN YOU ARE READY TO BEGIN READING SCENARIO 9" 
2240 PRINT "PRESSING THE RETURN KEY WILL TAKE YOU BACK TO THE EXPERT SYSTEM" 
2250 INPUT "YOU CAN THEN ENTER Y TO RUN THE EXPERT SYSTEII FOR THE NEXT SCENARIO 
";Rf 
2260 TitiES=•oo. OO":SYSTEtl 
2270 ClS 
2280 OPEN •sECDT" FOR APPEND AS 1110 
2290 PRINT "USE THE INFORtiATION PROVIDED, THE ADVISE FROii THE EXPERT SYSTEM" 
2300 PRINT "AND YOUR KNOWLEDGE Of INTERNAL CONTROL CONCEPTS TO EVALUATE 11 

2310 PRINT "THE SCENARIO.":f'RINT 
2320 PRINT "YOUR EVALUATION SHOULD BE HADE ON A SCALE OF 0 TO 100, WITH 0" 
2330 PRINT "INDICATING TOTAL ABSENCE OF CONTROLS Aim 100 INDICATING THAT EVERY" 
2340 PRINT "POSSIBLE CONTROL IS PRESENT AND IIORKING PROPERLY. AN EVALUATION" 
2350 PRINT "OF 50 WOULD INDICATE A IIEDIUII LEVEL OF COtiTROL.":PRINT:PRINT:f'RIIIT 
2360 INPUT "11Y EVALUATION OF INTERNAL CONTROL OVER PAYROLL FOR SCEtiARIO 9 IS"; EB 
$ 

2370 TB$=TIME$:PRINT 
2380 WRITE M10,EB$,T8$ 
2390 CLOSE 110 
2400 COUNT=COUNT+l 
2410 OPEN 11 COUNT2 11 FOR OUTPUT AS 1118 
2420 WRITE 111B1COUNT 
2430 CLOSE M18 
2440 PRINT "THE EVALUATION MADE BY THE PARTNER Hi CHARGE WAS 95 ":PRINT 
2450 PRINT "THE ll{tJOR INTERNAL CONTROL WEAKNESS IS:":PRINT 
2460 PRINT " BLANK CHECKS ARE NOT CONTROLLED AND All IMF'REST PAYROLL &ANt; ACC 
OUNT" 
2470 PRINT " IS NOT BEING USED. 11 :PRINT 
2480 PRINT "THIS COMPLETES THE SECOND SESSION. 11 :f'RIIIT 
2490 PRINT "PRESS RETURN TO GO DACK TO THE EXPERT SYSTEM AND THEN ENTER ". 
2500 PRINT 11 N AT THE F'ROiiPT, THIS WILL RETURN YOU THE THE A)" 
2510 PRINT "YOU SHOULD THEN REMOVE THE DISKETTE AND TURN THE COMPUTER OFF. 11 

2520 INPUT "BE SUR£ TO RETURN BOTH THE DISKETTE AND YOUR BOOt:LET TO THE PROCTOR. 
";R$ 

.)530 SYST£11 
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10 REM Progrift Na11e "LASTw 
20 REM This is the progra11 to collect the evaluations and the ti11e for the 
30 REM last session. 
40 REK Variable na~~es used in this progra11 are: 
50 REM NUll$ Student's assigned project nul'lbel' 
60 REM TIME$ Tille for this session 
70 Rat DATE$ Date for this session 
80 REM Elf Evaluation for scenario A < sa11e for B - E > 

90 REK T1$ Til'le for scenario B <saMe forB- E ) 
100CLS 
110 OPEN MlDATA" FOR OUTPUT AS 11 
120 PRINT "WELCOME TO THE LAST SESSION." 
130 PRINT "PLEASE FOLLOW ALL DIRECTIONS CAREFULLY: IF YOU HAVE ANY GUESTIOtlS" 
140 PRINT "DURING THIS SESSION, PLEASE ASK THE PROCTOR FOR ASSISTANCE." 
150 PRINT:PRINT:PRINT:PRINT 
160 PRINT "PLEASE ENTER THE APPROPRIATE INFORHATION WHEN REQUESTED. WHEN YOU" 
170 PRINT "HAVE ENTERED THE INFORMATION PRESS THE RETURN < <--' >KEY." 
180 PRINT:PRIMT:PRINT:PRINT 
190 INPUT "ENTER YOUR ASSIGNED PROJECT NUIIBER'' i NUii$ 
200 Df=DATEf:STIMEf=TIHE$ 
210 CLS 
220 PRINT 
230 PRINT "HAKE SURE THAT YOU HAVE ENTERED THE REQUIRED INFORMATION Otl THE COVER 

" 
240 PRINT "Of THE BOOKLET.":PRINT 
250 PRINT "OPEN THE BOOKLET: READ THE INTRODUCTION CAREFULLY At!D EXAMlllE" 
260 PRINT "THE ORGANIZATION CHART. IIAKE SURE YOU FULLY UNDERSTAt!D THE " 
270 PRINT "INSTRUCTIONS BEFORE YOU PROCEED.":PRINT 
280 PRINT "YOU HAY REFER BACK TO THE INTRODUCTION AUD THE ORGANIZATION CHART" 
290 PRINT "AT ANY TIME DURING THE SESSION. ":PRINT 
300 PRINT "EACH SCENARIO IS TO BE EVALUATED SEPARATELY. YOU SHOULD READ AND" 
310 PRINT "EVALUATE EACH SCENARIO BEFORE YOU START ON THE NEXT SCENARIO." 
320 PRINT:PRINT 
330 PRINT "PRESS THE RETURN KEY WHEN YOU ARE READY TO BEGIN READING SCENARIO A" 
340 PRINT " <NOTE -- IT IS IMPORTANT THAT YOU PRESS RETURN BEFORE YOU BEGIH 
II 

350 INPUT" READING SCENARIO A !1!)ujR$ 
360 TltiE$="00.00" 
370 Cl.S 
380 PRINT "READ SCENARIO A AND USE THE INFORMATION PROVIDED AND YOUR KNOWLE!IGE 0 
F' " 
390 PRINT "INTERNAL CONTROL CONCEPTS TO EVALUATE THE INTEF:tlAL CONTROL " 
400 PRINT 
410 PRINT •youR EVALUATION SHOULD BE HADE ON A SCALE OF 0 TO 1001 WITH 0 " 
420 PRINT "INDICATING TOTAL ABSENCE OF CONTROLS AN£! 100 INDICATIIlG THAT EVERY" 
430 PRINT •posSIBLE CONTROL IS PRESENT AND WORKING PROF'ERLY. AN EVALUATION" 
440 PRINT "OF SO WOULD INDICATE A HEDIUH LEVEL OF CONTROL." :PRHIT:PRHll:PRINT 
450 INPUT "MY EVALUATION OF INTERNAL CONTROL OVER PAYROLL FOR SCENARIO A IS";EH 
460 TU=TIKE$ 
470 PRINT 
480 PRINT: 
490 INPUT nPRESS RETURN WHEN YOU ARE READY TO BEGIN READING SCENARIO B";R$ 
500 CLS 
510 TIKE$=•oo:oou 
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_.520 PRINT "READ SCENARIO B AND USE THE INFORMATION PROVIDED AND YOUR KNOWLEDGE 0 
F" 
530 PRINT -INTERNAL CONTROL CONCEPTS TO EVALUATE THE INTERNAL CONTROL" 
540 PRINT 
550 PRINT "YOUR EIJAI.UATION SHOULD BE MADE ON A SCALE OF 0 TO 100, WITH 0" 
560 PRINT •INDICATING TOTAl ABSENCE OF CONTROLS AND 100 INDICATING THAT EVERY" 
570 PRINT "POSSIBLE CONTROl IS PRESENT AND WORKING PROPERLY. AN EVALUATION OF" 
580 PRINT "50 WOULD INDICATE A HEDIUK LEVEL OF CONTROL.":f'RINT:PRINT:f'RWT 
590 INPUT "HY EVALUATION OF INTERNAL COIHROL OVER PAYROLL FOR SCENARIO B IS"; E2$ 
600 T2f=TIItE$ 
610 PRIHT:PRIHT 
620 INPUT "PRESS RETURN WHEN YOU ARE READY TO BEGIN READING SCENARIO C";R$ 
630 TIKES="OO.OO":CLS 
640 PRINT "READ SCENARIO C AND USE THE INFORMATION PROVIDED AND YOUR KNOWLEDGE 0 
F" 
650 PRINT "INTERNAL CONTROL CONCEPTS TO EVALUATE THE INTERNAL CONTROL." 
660 PRINT 
670 PRINT "YOUR EVALUATION SHOULD BE HADE ON A SCALE OF 0 TO 100, WITH 0 " 
680 PRINT •INDICATING TOTAL ABSENCE OF CONTROLS AND 100 INDICATING THAT EVERY" 
690 PRINT "POSSIBLE CONTROL IS PRESENT AND WORKING PROPERLY. AN EVALUATION" 
700 PRINT "OF SO WOULD INDICATE A HEDIUK LEVEL OF CONTROL. ":PRitH:f'RINT:PRINT 
710 INPUT "KY EVALUATION OF INTERNAL CONTROL OVER PAYROLL FOR SCENARIO C IS";E3$ 
720 T3$=TIHE$:PRINT 
730 PRINT:INPUT •PRESS THE RETURN KEY WHEN YOU ARE READY TO BEGIN READING SCENAR 
IO D•;R$ 
740 TIHE$=•oo.oo•:CLS 
750 PRINT •READ SCENARIO D AND USE THE INFORMATION PROVIDED AND YOUR KNOWLEDGE 0 
F" 
760 PRINT "INTERNAL CONTROL CONCEPTS TO EVALUATE THE INTERNAL COIHROL. ":PRINT 
770 PRINT •youR EVALUATION SHOULD BE HADE ON A SCALE OF 0 TO 100, WITH 0" 
780 PRINT •INDICATING TOTAL ABSENCE OF CONTROLS AND 100 INDICATING THAT EVERY" 
790 PRINT •posSIBLE CONTROL IS PRESENT AiiD WORKING PROPERLY. AN EVALUATION" 
800 PRINT •oF SO WOULD INDICATE A HEDIUH LEVEL OF CONTROL.":PRIIiT:PRINT:PRINT 
810 INPUT •ttY EVALUATION OF INTERNAL CONTROL OVER PAYROLL FOR SCEtiARIO D IS";E4S 
820 T4$=TIHES:PRINT 
830 PRINT 
840 INPUT "PRESS RETURN WHEN YOU ARE READY TO BEGIN READING SCENARIO E";RS 
850 TIHE$=uOO,OOM:CLS 
860 PRINT nREAD SCENARIO E AND USE THE INFORMATION PROVIDED AND YOUR KtlOWLEDCE 0 
F" 
870 PRINT •INTERNAL CONTROL CONCEPTS TO EVALUATE THE INTERNAL CONTROL":PRINT 
880 PRINT "YOUR EVALUATION SHOULD BE HADE ON A SCALE OF 0 TO 100, WITH 0" 
890 PRINT "INDICATING TOTAL ABSENCE OF CONTROLS AND 100 ItlDICATitiC THAT EVERY " 
900 PRINT •POSSIBLE CONTROL IS PRESENT AND WORKING PROPERLY. AN EVALUATION" 
910 PRINT "OF 50 WOULD INDICATE A HEDIUH LEVEL OF OCNTROL, ":f'RINT:f'RINT:PRHlT 
920 INPUT •ttY EVALUATION OF INTERNAL COHTROL OVER PAYROLL FOR SCENARIO E IS";E5S 
930 T5$=TIHES:PRINT 
940 PRINT 
950 PRINT uPLEASE REMOVE YOUR DISKETTE AND TURN THE COMPUTER OFF." 
960 PRINT "PUT YOUR DISKETTE BACK It! TO THE PROTECTIVE SLEEVE.": PRINT 
970 PRINT "COMPLETE THE LAST SECTION OF THE BOOKLET." :PRINT :PRH!T 
980 PRINT uwHEN YOU HAVE COMPLETED THE LAST SECTION OF THE BOOKLET, RETURtl" 
990 PRINT uyouR DISKETTE AND THE BOOKLET TO THE PROCTOR." 
1000 WRITE M1 1NUMS,DS,STIHES1 Tl$1£1$1 T2S1E2f1 T3$1E3S1T4S 1E4$1T5S1E55 
1.010 CLOSE M1 
1020 SYSTEK 
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APPENDIX F 

CORRELATION MATRICES 
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