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The purpose of this research was to determine if 

presentation format, given a particular task to be 

performed, would affect the decision-making process of 

financial decision makers. The problem motivating this 

study is the potential for managers to make inefficient 

decisions when they use reports which are presented inappro-

priately for a given task. 

Presentation format (tabular and graphical) and task 

activity (abstracting information, recognizing relation-

ships, developing trends, and making projections) were the 

primary independent variables. The dependent variable was 

decision-making performance. The surrogate was decision 

quality measured by the number of questions completed by the 

subjects and their accuracy score for a timed experiment. 

A different experimental instrument was developed and 

was administered to the subjects (M.B.A. students and 

business professionals). Each subject was asked to complete 

questions about one of four tasks using one of two report 

formats. 



The results of this research support the purpose and a 

paradigm developed for this study; the effectiveness of a 

subject's use of a report format changes as the task 

changes. Decision quality was significantly better for 

subjects using tabular reports than subjects using graphical 

reports for the task of abstracting information and for the 

task of developing specific trends. For the task of 

recognizing relationships, decision quality was not 

significantly different for subjects using either format. 

Decision quality, measured by the number of questions com-

pleted, was significantly better for subjects using graph-

ical reports than for subjects using tabular reports for 

developing general trends. 

The effects of business experience in accounting and 

graphical knowledge did not impact the decision quality of 

subjects. The decision quality of students and nonstudents 

was not significantly different. 

Researchers will benefit by using the framework and 

model developed in this experiment. Businesses will benefit 

by using the appropriate report format for a given task to 

improve the quality of decision making, to improve the 

timeliness of decision making, and to save money. 
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CHAPTER I 

INTRODUCTION 

One of the primary functions of an information system 

is to provide information which will support the decision 

making of managers (McLeod 1986, 17). For information to 

support decision making and to communicate effectively, it 

must be reliable, understandable, and interesting (Andersen 

1983, 3-4). Additionally, Andersen (1983) states that 

information should be presented in a way to attract and to 

hold attention. 

While being reliable, understandable, and interesting, 

the appropriate amount of information to be presented by the 

information system is important. Walter B. Wriston, chair-

man of Citicorp, New York City, reports that "financial 

decision makers may have too much data and not enough infor-

mation." He labels the problem an "information data over-

load" (Wriston 1983, 127). 

Vasarhelyi (1977) states that too much information not 

only is useless, but also must be filtered by the decision 

maker. Managers need tools to reduce the problems occurring 

as a result of information overload and to aid in filtering 

information. Computer graphics may be such a tool (Benbasat 

and Taylor 1978; Rockhold 1981; Machover 1982). Carl 



Machover (1982) states that graphics show relationships more 

clearly than tabular reports. In the same way that graphics 

reveal statistical data (Tufte 1983, 1), graphics enhance 

the meanings of management information (Benbasat and Taylor 

1978). Graphics reveal relationships between items and 

partition categories of items. 

The use of the information, or the decision-making 

task, should be considered when selecting the presentation 

format. "The information set and the method chosen to 

process the information have an interactive effect on the 

quality of decisions," according to Libby (1981, 3). An 

information system should provide the appropriate informa-

tion set, which includes report format, for the task at 

hand. The reports to be presented to managers must be in a 

format which enhances the decision-making task (DeSanctis 

1984; Benbasat, Dexter, and Todd 1986a). 

Purpose 

The purpose of this research was to determine if pres-

entation format, given a particular task to be performed, 

would affect the decision-making process of financial 

decision makers. Each subject was presented with one of two 

presentation formats and was asked to complete one of four 

financial tasks. 



Problem 

The problem motivating this study is the potential for 

managers to make inefficient decisions when using reports 

which are presented inappropriately for a given task. The 

appropriate report presentation format is critical to the 

decision maker's understanding and using the report content 

correctly (Mason and Mitroff 1973; Zmud 1978). If the 

decision maker misunderstands the reports, he may make the 

wrong decision or be unable to make a decision. 

Misunderstanding the reports, making incorrect deci-

sions, or not being able to make a decision results from the 

suboptimal use of information system resources. Human 

resources (people using the system), monetary resources, and 

time resources are wasted. Instead, human resources should 

be enhanced by the management information system (Gorry and 

Scott Morton 1971). 

Significance of the Study 

The articles in business journals contain graphical 

presentation formats as well as narrative and tabular 

formats. The articles in business journals discuss the 

benefits of computer graphics for presentation and decision 

making (Cogen 1984; Bernstein 1985; Harbison 1985; Snyders 

1985; Gralla 1987). Carl Machover is quoted by Crutchfield 

(1986) as saying that the graphics market is one of the 

fastest-growing segments of the computer industry. The 



entire graphics market was 6.3 billion dollars in 1986, and 

analysts project that the graphics market will grow at 30 

percent per year (Crutchfield 1986). Thus more resources 

are being devoted to graphics presentations every year. 

Even though businesses are applying more resources to the 

use of graphics in business reports, the results of empiri-

cal research do not support the claims made in the 

literature and by software vendors that graphical presenta-

tions are superior to other presentation formats (Ives 1982; 

DeSanctis 1984). 

This research is one of few studies (Schutz 1961b; 

Zmud, Blocher, and Moffie 1983; Jarvenpaa, Dickson, and 

DeSanctis 1985) in which tasks are varied along with presen-

tation formats. This research investigates the association 

between presentation format and a given task. 

The significance of this study is twofold. First, the 

results of this study indicate that use of the information, 

or the task, should be considered when selecting the presen-

tation format. Second, the appropriate allocation of 

resources for the preparation of graphical reports to be 

used in business reports is important. Both researchers and 

designers of information systems should select the appro-

priate format for the report being prepared. 

The findings of this study should be useful to informa-

tion systems researchers and to designers of information 

systems. Researchers will benefit by using the framework 



and model developed in this experiment. This framework will 

aid future research because it combines and expands the 

frameworks from prior studies by listing both dependent and 

independent variables. The strengths and weaknesses of 

various variables are reviewed and discussed. Researchers 

may review the framework and discussion of the variables to 

isolate areas needing future research. A model was devel-

oped for this research. That model may be expanded and 

tested in future research as discussed in Chapter VI. 

When the information system provides the appropriate 

reports, decision makers will save time and money (Gralla 

1987). Businessmen will benefit by using the appropriate 

report format for a given task in order to improve the 

quality of decision making, to improve the timeliness of 

decision making, and to save money. 

Chapter Introductions 

Chapter II includes a discussion of the variables, the 

task environments, and the subjects used in prior presenta-

tion format research. The strengths and weaknesses of those 

studies are analyzed. Reasons for inconsistencies in prev-

ious presentation format research are considered. 

Chapter III includes a research framework which was 

developed based on the variables used in prior presentation 

format research. The variables selected for this study and 

reasons for choosing those variables are discussed. The 



hypotheses developed are discussed in relationship to a 

paradigm developed for this study. 

Chapter IV includes a discussion of the research 

design, the subjects chosen to participate in the experi-

ment, the development of the experimental materials, and the 

operationalism of variables. The preparation of the presen-

tation formats used in this study followed standards estab-

lished by recent graphical studies. The transformation of 

tabular formats into graphical formats adhered to procedures 

which would result in both formats having similar content 

and qualities. A task was chosen which is familiar to both 

graduate M.B.A. students and business professionals. 

Chapter V reports results of statistical tests. The 

major hypotheses were tested with multivariate analysis of 

variances followed by individual t tests. Bivariate corre-

lation statistics tested the secondary hypotheses. The 

demographic data as well as decision quality of student and 

nonstudent subjects were tested for differences in the two 

groups. 

Chapter VI includes analysis of the results and signi-

ficance of the findings. Limitations of this research and 

directions for future research are discussed. 
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CHAPTER II 

BACKGROUND 

The variables, the task environments, and the subjects 

used in prior presentation format research are discussed in 

this chapter. The strengths and weaknesses of those studies 

are analyzed. Appendix A contains a list of the presenta-

tion format studies and their respective dependent and inde-

pendent variables. Appendix B lists the types of tasks 

implemented in presentation format studies in which decision 

quality was measured by accuracy. Appendix C lists the 

types of tasks implemented in presentation format studies in 

which decision quality was measured by cost. Appendix D 

contains a list of the subjects used in presentation format 

studies. 

Independent Variables Used in Prior Research 

Table 1 specifies the independent variables used in 

presentation format studies and the number of studies that 

used the variable. Appendix A and the bibliography provide 

detailed citation information for each of the studies. Col-

lectively, presentation format, presentation media, informa-

tion content, and presentation time frame represent a 

category referred to as information subsystems. User's 

10 
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cognitive style, user's demographics, and user's learning 

are categorized as individual differences or user's environ-

ment. Task complexity, task activity, and user's goal 

specificity are categorized as task environment. Organiza-

tional environment can be subdivided by the size of the 

organization, the type of organization, or the production 

environment. 

TABLE 1 

INDEPENDENT VARIABLES USED IN PRESENTATION FORMAT STUDIES 

Variable Number 

Presentation format 27 
User's cognitive style 14 
User's demographics 7 
Presentation media 6 
Information content 5 
Task complexity/activity 3 
Presentation time frame 3 
Organization environment 3 
User's learning 1 
User's goal specificity 1 

Information Subsystems 

The information or reports given to research subjects 

could be selected from different presentation formats: 

narrative, tabular, or graphical. Appendix A includes 

studies using all the different formats. In the graphical 

versus tabular presentations, the tabular reports were the 

traditional financial statement formats which are taught in 

business programs, and which are, therefore, familiar to 
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business people. Graphical formats included two dimensional 

line graphs, horizontal and vertical bar charts, and multi-

dimensional graphics. 

The studies cited in Appendix A also used nongraphical 

presentations. Examples were numerical information versus 

narrative information (Washburne 1927; Tullis 1981; Bell 

1984) and raw data versus summarized or percentage data 

(Lusk 1979; Lusk and Kersnick 1979; Davis 1981). 

In addition to presentation formats, presentation media 

characteristics such as information load, color (black and 

white versus multiple colors), and output modes were used in 

prior studies. Output modes were varied in a number of 

ways: CRT and printer (Senn and Dickson 1974; Lucas and 

Nielsen 1980; Lucas 1981; Jenkins 1983), dot matrix, type-

written, and typographic reports (Compugraphic Corporation 

1984), and the presence or absence of transparencies in 

presentations (Gremillion and Jenkins 1981; Oppenheim, Kydd, 

and Carroll 1981). In addition to using both color and 

black and white transparencies, Gremillion and Jenkins 

(1981) varied output mode with different instructors. 

Oppenheim, Kydd, and Carroll (1981) used different informa-

tion presenters as well as transparencies. Vogel, Lehman, 

and Dickson (1986) also used transparencies which were 

either color or black and white and which included either 

text or graphics. 
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The information content was varied in prior studies. A 

number of different content variables were used. Senn and 

Dickson (1974) presented detailed information and summarized 

information. Bariff and Lusk (1977) presented raw data and 

percentages of raw data. Benbasat and Schroeder (1977) and 

Benbasat and Dexter (1982) used optional decision-making 

aids as well as available reports. Lucas and Nielsen (1980) 

provided additional reports. Benbasat and Dexter (1979) 

designed a study which generated both structured reports and 

special reports from a database information system. Bell 

(1984) used economic data and organizational data. 

The graphical formats used in prior research might not 

have been valid surrogates of presentation formats. Evi-

dence of invalid formats resulted in the following experi-

ments. Lusk and Kersnick (1979) and Davis (1981) surmised 

that the similarity of the graphical and the tabular formats 

could explain why no significant differences in the sub-

jects' decision quality was reported. On the other hand, 

the subjects' unfamiliarity with the three-dimensional 

graphical formats used in the Doty (1981) study could 

account for the subjects' preference for tables. 

It was possible that not all prior presentation format 

selected the correct format for the task used in the study. 

For example, the research of Washburne (1927) and Schutz 

(1961a) indicated that a trend or relationship was shown 

best by line graphs. Based on his research, Washburne 
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(1927) reported that precise data were displayed best with 

tables. Nevertheless, Lusk (1979) asked the subjects to 

abstract items when presented with either line graphs or 

tables in his experiment. The subjects perceived the 

tabular reports as being less complex than graphical 

reports. The subjects might have perceived the formats dif-

ferently if they had been asked to recognize a trend or re-

lationship rather than to abstract precise amounts. 

Besides invalid formats and improper matching of the 

presentation format with the task, the decision context 

could have been one in which format did not impact the 

decision. The Lucas and Nielsen (1980) study contrasting 

graphical and tabular reports was an example. Zmud, 

Blocher, and Moffie (1983) stated the decision context in 

the Lucas and Nielsen (1980) study could have been too 

complex to enable a significant effect for report format. 

Individual Differences 

Appendix E lists the studies that used cognitive style 

as the independent variable and the instruments that were 

used. The cognitive processes used by subjects in perform-

ing a task could reveal patterns of processing information 

(DeSanctis 1984; Jarvenpaa, Dickson, and DeSanctis 1985). 

Cognitive processes could be studied my debriefing the sub-

jects after the experiment. Revealing cognitive processes 
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could help researchers to avoid problems of internal 

validity by determining if the subjects understood the task. 

The demographic variables used in prior studies have 

included occupation, age, experience, knowledge of func-

tional area, education, reading skill, and salary level. 

Demographic variables could be correlated with the dependent 

variables to study differences or similarities of subjects 

with particular characteristics. For example, subjects 

could have different preferences for, or reactions to, a 

presentation format due to their prior experience. 

Task Variable 

A limited number of studies have implemented a task 

variable. When that variable was used, it was defined as 

either task activity or task complexity. 

Task Activity 

A graphical study using two tasks activities: point 

reading and comparing (Schutz, 1961b) implemented a task 

variable. The two display formats were single-graph with 

multiple-lines and multiple graphs with single-lines. 

Schutz (1961b) reported no significant difference in the 

subjects' scores with either type of display for the point-

reading task. He reported a significant difference in the 

subjects' scores with the multiple—line display favored over 

the single-line display for the task of comparing amounts. 
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The results of his studies suggested that a subject's use of 

a format could vary with different tasks. 

Task Complexity 

Two ways of varying task complexity have been used in 

prior studies. Zmud, Blocher, and Moffie (1983) defined 

complexity as the number of items which had to be evaluated 

in order to make a decision. Including five cost categories 

on one set of reports, referred to as low complexity, and 

nine cost categories in a second set of reports, referred to 

as high complexity manipulated task complexity. The best 

performance with graphics resulted when task complexity was 

low; however, the best performance with tables resulted when 

task complexity was high. Zmud, Blocher, and Moffie (1983) 

reported that decision making with tabular or graphical 

report formats varied as a function of task complexity. 

Jarvenpaa, Dickson, and DeSanctis (1985) defined com-

plexity as the number of distractors (additional, unrelated 

information) in their experimental case. They assigned 

varying levels of complexity: low = 3, medium = 6, high = 9 

distractors. Otherwise, the cases were the same. With the 

exception of users' satisfaction, Jarvenpaa, Dickson, and 

DeSanctis (1985) reported no significant differences for 

users' performance with different formats and with different 

complexity levels. Perhaps varying the number of 
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distractors in this case was not a strong surrogate of task 

complexity. 

Organization Environment 

Davis (1981) varied the levels of production for a 

single product in a simulation study to study decision 

making. Bell (1984) varied the type of organization. The 

financial statements of one organization, which was a 

manufacturing firm, and a second organization, which was a 

research and development firm, were presented to the 

subjects. Bell (1984) also studied the interaction of 

organizational type, the type of information, the time frame 

being evaluated, the presentation form, and two different 

companies. 

Dependent Variables Used in Prior Research 

Table 2 is a summary of the dependent variables used 

and the number of studies which used each variable. 

Appendix A and the bibliography provide detailed citation 

information for each of the studies. 

Decision Quality 

The dependent variable used most often has been deci-

sion quality. Decision quality has been measured two ways: 

costs and accuracy. Several simulation studies, as 

indicated in Appendix B, used costs, or profit. 
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TABLE 2 

DEPENDENT VARIABLES USED IN PRESENTATION FORMAT STUDIES 

Variable Number 

Decision quality - costs 13 
Decision quality - accuracy 9 
Decision time 15 
Satisfaction 8 
Preference 7 
Information system use 6 
Decision confidence 6 
Comprehension 4 
Recall 4 
Learning 3 
Performance evaluation 3 
Perceptions 2 
Cognitive process 1 

Experimental design studies, as shown in Appendix C, used 

accuracy of performance. 

Costs 

The results of the simulation studies varied. Users of 

graphical reports experienced lower costs in one study 

(Benbasat and Schroeder 1977); however, six studies reported 

no significant differences (Lucas and Nielsen 1980; Davis 

1981; Remus 1984; Benbasat and Dexter 1985; Benbasat and 

Dexter 1986; and Benbasat, Dexter, and Todd 1986b). When 

the subjects were given additional time (fifteen minutes 

instead of five minutes) for the task, tabular users exper-

ienced lower costs than those of graphics users (Benbasat, 

Dexter, and Todd 1986b). Lucas (1981) reported that users 
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of tabular reports had lower costs than users of graphical 

reports. However, he also reported that users of graphical 

formats outperformed users of tabular formats when the 

users' cognitive style was measured as being heuristic. 

Several factors could have influenced the results of 

studies using the cost variable. The first could be prior 

preference for tabular reports, called "conditioning bond" 

by Lusk and Kersnick (1979). Because the users have had 

more familiarity with tables, especially in standard 

business reporting, learning to use another format could be 

necessary before the new format is accepted. Lusk and 

Kersnick (1979) stated that learning must occur before 

graphical output becomes meaningful to users of the output. 

Because the subjects in the Lucas (1981) study were 

managers, the managers could have preferred tabular reports 

because they were more familiar with tabular reports than 

with graphical reports. 

Another factor could be the various task environments 

in prior studies. Although most of these prior studies were 

inventory or production environments, a few were marketing 

and purchasing environments. Researchers using different 

task environments could arrive at different findings. 

A third factor influencing results was the method of 

measuring cost. While all the studies used a similar method 

of measurement, not all were exactly the same. Two of the 
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studies used profit rather than cost as indicated in Appen-

dix B. 

Still another factor could be the use of an additional 

variable. For example, giving the subjects additional time 

changed the results reported by Benbasat, Dexter, and Todd 

(1986b). Including individual differences changed the 

results reported by Lucas (1981). 

Accuracy 

Several surrogates of accuracy have been used. Some of 

those were: the estimate of values, the magnitude of errors 

found, the percentage of correct responses to questions, the 

observation of a trend in presented amounts, the comparison 

of points or the reading of a single point. 

An advantage of graphical over tabular reports was 

reported in only one study using decision quality (DeSanctis 

and Jarvenpaa 1985), and that study included learning 

effects. Although the first treatment in the experiment 

resulted in no significant differences in decision quality 

between users of tabular and graphical reports, later treat-

ments resulted in a difference. The results of their study 

imply that learning does affect the usage of presentation 

format. 

Decision Time 

The findings of researchers measuring decision time 

have varied; however, most researchers reported no 
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difference between decision time of subjects using tabular 

and graphical reports (Davis, 1981; Benbasat, Dexter, and 

Todd, 1986b). Users of graphical reports took less time 

than users of narrative reports in the Tullis (1981) study, 

which included narrative, tabular, and graphical reports. 

The Tullis (1981) study supports the statement made by 

Jarvenpaa and Dickson (1986). They stated that using 

graphical formats, especially for management decision 

making, enabled managers to assimilate large amounts of 

information more quickly than when the managers used tabular 

formats. 

Satisfaction 

The satisfaction variable has been used to determine 

how well subjects liked the presentation format that they 

used. Subjects completed a questionnaire containing a 

rating scale. The questionnaire was designed to determine 

if the subjects were gratified by the presentation format 

used during the experiment. Prior studies have used several 

different instruments, each with varying validity and 

reliability. Ives, Olson, and Baroudi (1983) discussed 

several questionnaires which have been used in prior 

studies. 

No difference in report ratings of graphical versus 

tabular reports was reported by Benbasat and Dexter (1986) 

and Benbasat, Dexter, and Todd (1986b). However, two other 
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studies included additional variables and found different 

results. First, when task complexity (defined as the number 

of elements in the task) was included, satisfaction with 

report format varied with complexity of the task (Jarvenpaa, 

Dickson, and DeSanctis 1985). Second, when learning effects 

were included with repeated trials, satisfaction and confi-

dence improved for users of graphical reports, whereas 

satisfaction and confidence for tabular report users did not 

improve (DeSanctis and Jarvenpaa 1985). The results of 

these prior studies indicate the importance of using task 

and learning variables in future research studies. 

Preference 

The preference variable was similar to the satisfaction 

variable. When the satisfaction variable was used in exper-

iments, the subjects were presented with only one presenta-

tion format. They were then asked how they liked that for-

mat. When the preference variable was used in experiments, 

the subjects were shown more than one presentation format 

and were asked to rank the formats by preference. The 

following is a brief summary of the reported results of 

several format studies. 

In a trend analysis task, subjects preferred line graph 

formats over column graphs and column graphs over bar for-

mats (Schutz 1961a). In a comparison task, subjects prefer-

red multiple line graphs over single line graphs (Schutz 
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1961b). When asked to locate and abstract values, subjects 

preferred tabular raw reports over graphical summarized 

reports (Bariff and Lusk 1977). In a general decision-

making exercise when large amounts of information were pre-

sented, subjects preferred graphical formats over tabular 

formats (Zmud 1978). In an exercise asking subjects to iso-

late problem areas, subjects preferred graphical formats 

over narrative formats (Tullis 1981). In a problem solving 

task asking subjects to develop discrete values, subjects 

considered detailed reports less complex than transformed 

(percentages) reports, and tabular reports were perceived 

less complex than graphical reports (Lusk and Kersnick 

1979). Users developed a better understanding of the inven-

tory decision task when both graphical and tabular reports 

were presented on the CRT rather than when they were shown 

graphical reports alone or tabular reports alone (Lucas 

1981). 

The results of the studies summarized above suggest 

only one consistency. Preference for or performance with a 

format varied with the task activity. Additionally, users' 

preferences for tabular formats could have been influenced 

by a conditioning bond in the same way that the cost vari-

able was affected by a conditioning bond as previously 

discussed. 
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Information System Use 

The surrogates for the dependent variable of informa-

tion system (IS) use have been the number of items processed 

and the number of reports requested. In a field study, 

Gerrity (1971) reported that graphical function made up 42 

percent of all systems usage. His study indicated that the 

subjects were comfortable with the graphical format. In 

simulation studies (Benbasat and Schroeder 1977; Benbasat 

and Dexter 1986) subjects having graphical reports used 

fewer reports. The use of fewer reports implies the 

necessity of less decision time. 

Decision Confidence 

A five or seven point test administered to the subjects 

after a decision-making exercise measured decision 

confidence. Two studies compared groups using either 

summary data or detail (raw) data. Senn and Dickson (1974) 

reported no significant difference in the confidence of the 

two groups; however, Chervany and Dickson (1974) reported 

that users of raw data were more confident of the accuracy 

of their responses than users of statistically summarized 

data. 

One study resulted in lower confidence for users of 

graphical formats than for users of tabular formats on first 

trials (DeSanctis and Jarenpaa 1985). However, later trials 

resulted in no significant difference in confidence between 
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the users of the two formats. Two of the graphical versus 

tabular studies using decision confidence resulted in no 

significant difference in users' confidence (Davis 1981, 

Jarvenpaa, Dickson, and DeSanctis 1985). However, Zmud, 

Blocher, and Moffie (1983) reported a higher decision 

confidence for subjects using color graphics with two levels 

of complexity. 

Comprehension and Recall 

Washburne (1927), Gremillion and Jenkins (1981), and 

Watson and Driver (1983) measured users' ability to recall 

information. Lucas (1981), Compugraphic Corporation (1984), 

and Dickson, DeSanctis, and McBride (1986) measured compre-

hension of information. 

The results of the Washburne (1927) study indicated 

that the subjects' ability to recall information using a 

particular format varied with the task. For example, tables 

improved recall when the subjects were asked about specific 

amounts while line graphs improved recall when subjects were 

asked to identify trends. Bar graphs improved recall when 

subjects were asked about relative amounts at a specified 

time. 

Gremillion and Jenkins (1981) reported that the use of 

color in presentation materials significantly affected the 

subjects' ability to recall information presented 

previously. Watson and Driver (1983) reported that the 
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subjects' use of three-dimensional graphical reports did not 

result in greater recall of information than their use of 

tabular reports. 

Lucas (1981) administered an objective test to measure 

the subjects' understanding of the inventory task. He 

reported that the subjects with graphical reports developed 

a better understanding of the decision task than the 

subjects with tabular reports developed. 

The study done by Compugraphic Corporation (1984) 

measured the subjects' comprehension by administering ten 

multiple-choice questions about the content of reports which 

were dot matrix, typewritten or typographic formats. They 

reported no significant differences between the subjects 

using the three formats. 

Using a scale ranging from easy to difficult, Dickson, 

DeSanctis, and McBride (1986) measured the readability of 

tabular or graphical reports. The tabular reports were 

rated by bank loan officers as easy to read and understand. 

Vogel, Lehman, and Dickson (1986) measured both compre-

hension and retention, as well as performance evaluation and 

perception of the presenter. In the study presentations 

were made with and without overhead transparencies. Vogel, 

Lehman, and Dickson (1986) reported that subjects' scores 

were significantly improved when presentations were support-

ed with transparencies. 
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At least two implications were inferred from the body 

of research using comprehension and recall. The first 

implication was that including other variables could change 

the results of presentation format studies. In the Lucas 

(1981) study, the subjects' scores were better with graph-

ical reports when the decision style variable was included. 

In the DeSanctis and Jarvenpaa (1985) study, the subjects' 

scores were better with graphical reports when the learning 

variable was included. The second implication was that the 

understanding of a presentation format was impacted by the 

type of information presented. As evidenced by the Dickson, 

DeSanctis, and McBride (1986) study, the subjects' ability 

to comprehend or recall information presented by a particu-

lar format varied with the type of information presented. 

Learning 

Learning was defined as a relatively permanent change 

in behavior which occurs as a result of practice (Mock, 

Estrin, and Vasarhelyi 1972). In two of the three graphical 

studies using the learning variable, Lucas and Nielsen 

(1980) and Desanctis and Jarvenpaa (1985) used repeated 

trials to test for learning effects. Lucas and Nielsen 

(1980) reported no clear superiority for graphics. 

Desanctis and Jarvenpaa (1985) reported that the satisfac-

tion and confidence ratings in the graphical group tended to 

improve over time, whereas the ratings in the tabular group 
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tended to decline. The results indicated that learning took 

place. That study supported the findings of Schutz (1961b). 

He reported that time scores improved from first to second 

replications for subjects using graphics. Accuracy scores 

did not reflect any significant learning from one replica-

tion to the other. 

Zmud, Blocher, and Moffie (1983) implemented the learn-

ing variable in a different manner. They partitioned sev-

eral decisions into thirds to measure learning effects. 

Performance among graphical users with low task complexity 

improved as learning took place. Performance with high task 

complexity did not yield the same results. 

Task Environments 

Prior studies have required that subjects complete a 

process or perform a task. The performance of the task was 

then measured in some way. The tasks that subjects have 

been asked to perform have varied in several different ways. 

Many of the prior studies defined a decision-making task 

while others defined a specific activity which could be a 

subset of the decision-making process. 

The decision-making tasks used in prior studies can be 

classified in a number of different ways: decision-making 

level, structure of decision, functional area, certainty or 

uncertainty, complexity of task. Table 3 is presented as a 
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summary of the decision-making task classifications used in 

prior studies. 

TABLE 3 

CLASSIFICATION OF DECISION-MAKING TASKS 

Decision 
Making 
Level 

D e c i s i o n 
T y p e 

Strategic 

Functional Area 

Complexity 

Certainty 

Management 
Control 

Functional Area 

Complexity 

Certainty 
Operational 

Functional Area 

Complexity 

Certainty 
Operational 

Programmed (repetitive) 
Structured 

Nonprogrammed 
Unstructured 

As defined by Gorry and Scott Morton (1971), prior 

decision-making tasks included all three decision-making 

levels: strategic planning, management control, operational 

control. The tasks also included a continuum ranging from 

programmed to nonprogrammed (Simon 1977, 45-46), structured 

to unstructured (Gorry and Scott Morton 1971), repetitive to 

nonprogrammed (Douglas and Beed 1986, 2). 

Prior decision-making tasks were adopted from a number 

of functional areas: accounting, finance, management, mar-

keting, manufacturing. They included such tasks as earnings 
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per share forecast, internal auditing decisions, credit 

decisions, market demand predictions, production control, 

inventory control, purchasing decisions, and transportation 

management. 

Prior decision-making tasks varied from simple to 

complex. Additionally, prior studies included the element 

of certainty or uncertainty in the decision-making context. 

Jarvenpaa, Dickson, and DeSanctis (1985) suggested 

classifications of tasks by characteristics, complexity, 

content, difficulty, attributes, understandings. Based on 

the work of Simon (1964), they defined task complexity as 

having two main contributors: the number of elements in a 

system and the degree and nature of the interactions among 

elements. 

Prior studies have varied the definition of complexity. 

Zmud, Blocher, and Moffie (1983) used the number of items 

which had to be evaluated in order to make a decision as the 

surrogate for task complexity. Jarvenpaa, Dickson, and 

DeSanctis (1985) defined complexity as the number of 

distractors (additional, unrelated information) in their 

experimental case. 

John W. Payne (1982) defined three problem characteris-

tics which were likely to affect task complexity. They were 

the number of alternatives in the choice set, the number of 

dimensions of information used to define an alternative, and 

the amount of time available for making a decision. For the 
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first problem characteristic (number of alternatives in the 

choice set), he reported that the type of decision strategy 

used by the subjects in prior research varied, depending on 

the number of alternatives stated in the problem. For the 

second problem characteristic (the number of dimensions of 

information used to define an alternative), Payne reported 

that increasing the amount of information about alternatives 

affected three outcomes. First, the variability of 

responses increased. Second, the quality of choices 

decreased. Third, the subjects' confidence in their judg-

ments increased. For the third problem characteristic (the 

amount of time available for making a decision), complexity 

could be varied by changing the time available to make a 

decision. 

Tasks could also be classified by the type of activity. 

Bloom (1956) developed a taxonomy for the analysis of 

educational outcomes in the cognitive areas of remembering, 

thinking, and problem solving. Because problem solving is a 

component of decision making, the Bloom model was used to 

develop a taxonomy of decision-making activities in Table 4. 

The activities listed could be elements of a task. For 

example, remembering items, recognizing ideas, and translat-

ing information are subsets of the decision-making process. 

As previously discussed, activities such as users' ability 

to recall information and comprehension of information have 

been measured specifically in prior studies. 
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Knowledge: 

Comprehension: 

Application: 

Analysis: 

Synthesis: 

Evaluation: 

TABLE 4 

TASK ACTIVITIES TAXONOMY 

remembering 
recognizing idea 
recalling 

translating 
interpreting 
extrapo1ating 
abstracting 
reading 
retrieving 

recognizing patterns 

identifying targets 
recognizing relationships 

developing trends 

projecting 

Source: Bloom, Benjamin S., Editor. Taxonomy of 
Educational Objectives - The Classification of Educational 
Goals. Handbook I: Cognitive Domain (New York: David McKay 
Company, Inc., 1956), 2. 

Subi ects 

As shown in Appendix D, most of the studies (about 75 

percent) used students as subjects. In more than one third 

of the studies using students, the students were graduate 

business students. Eight of the studies used executives, 

managers, or other business employees. One study (Doty, 

1981) used both academic and nonacademic subjects and both 

business and nonbusiness subjects in the study. 

Inconsistent findings have been reported in studies 

about the use of students and nonstudents. Gordon, Slade, 
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and Schmitt (1986) completed a review of thirty-two studies 

in which undergraduate college students and nonstudents 

participated as subjects under the same conditions. Their 

review indicated that while the two samples (student and 

nonstudent) differed in studies which reported statistical 

test of between-group differences, no major differences in 

the two samples were reported in studies which reported 

qualitative comparisons. Qualitative comparisons were the 

studies which did not employ direct statistical procedures 

to compare the two groups. 

Copeland, Francia, and Strawser (1973) reported that 

attitudes of students and of executives were significantly 

different. Soley and Reid (1983) reported significant 

response differences between a sample of college students 

and a sample of adults in an advertising effectiveness 

study. Burnett and Dunne (1986) reported that students 

differed from parents, panel members, and comparably aged 

nonstudents in four research questions and lessened the 

external validity of research. However, reporting on prior 

research, Burnett and Dunne (1986) stated that sizable 

discrepancies between students and other subjects were 

reported in psychological studies, whereas many similarities 

in the decisions made by student samples and nonstudent 

samples were reported in behavioral studies. 

Psychological studies were a function of the indivi-

dual's previous experiences, history of reinforcement, and 
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current environment. Behavioral studies, however, observed 

the subjects' decision processes and information-seeking 

activities. It was reported: 

Studies which have examined attitudes and attitude 
changes have found sizable discrepancies between 
students and other subjects, while studies which 
have focused on decision making have found con-
siderable similarities in the decisions and the 
apparent underlying information-processing behav-
ior of student and nonstudent groups (Ashton and 
Kramer 1980, 1). 

In addition to comparing psychological and behavioral 

studies, Burnett and Dunne (1986) discussed state and pro-

cess studies. State studies cover attitudes, beliefs, 

interests, and opinions. Process studies cover decision 

processes and information processing. Significant differ-

ences between students and nonstudents were reported in the 

state studies, however, generally no significant differences 

between students and nonstudents resulted in the process 

studies. Burnett and Dunne (1986) cited two process cases 

as examples. First, Khera and Benson (1970) reported no 

significant differences between students' and businessmen's 

ratings of sales presentation. Second, Sheth (1970) report-

ed a high similarity in post-decision dissonance reduction 

between students and housewives. 

Gordon, Slade, and Schmitt (1986) reported that a num-

ber of researchers have concluded that students were 

unacceptable surrogates for nonstudents in applied research. 

However, they encourage researchers to consider other char-
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acteristics. For example, less discrepancy could be 

expected when both subject groups were either familiar with 

the experimental task or totally unfamiliar with the 

experimental task. Three suggestions were given for 

improving external validity when using students in research: 

training experimental subjects; using clinical debriefing to 

reveal perceptions, understandings, and meanings; and using 

demographic and interest profiles to find students who were 

similar to the nonstudents. 

Using similar demographic profiles could be implemented 

by selecting M.B.A. students as surrogates for business 

people. Demographics of M.B.A. students in prior studies, 

reported by Gordon, Slade, and Schmitt (1986), indicated 

that many of the M.B.A. students were employed while attend-

ing graduate school. Also, no important between-group 

differences were reported in five papers (Fortune 1979; 

Heisler and Gemmill 1978; Yetton and Bottger 1983; Bottger 

1984; and Ford and Hegarty 1984) in which M.B.A. students 

and nonstudents were used as subjects in identical 

experiments. 

Hofstedt (1972) reported no significant differences in 

terms of observed output (predicting earnings per share 

after reviewing financial statements and confidence in 

accuracy of those predictions) between executives and M.B.A. 

students. In terms of information processing behavior (time 

spent with materials and relative importance of the 



36 

material), differences were observed between the two groups. 

Hofstedt (1972) suggested that the M.B.A. candidate majoring 

in accounting and finance would seem to be a reasonable sur-

rogate for the investor in a task similar to this experi-

ment. 

Summary of Prior Research 

Empirical research relating to the effectiveness of 

various presentation formats resulted in inconsistent 

findings being reported. Prior studies indicated that 

graphs were no better than tables (Lucas and Nielsen 1980; 

Davis 1981; Watson and Driver 1983; Remus 1984; Benbasat and 

Dexter 1985; Benbasat and Dexter 1986; Benbasat, Dexter, and 

Todd, 1986b). Other studies indicated that tabular reports 

were better than graphs (Lusk 1979; Lucas 1981; Experiment I 

in Dickson, DeSanctis, and McBride, 1986). Studies have 

reported that graphs were easier to interpret than tables 

(Benbasat and Dexter 1985). Other studies reported that 

graphs were not easier to interpret than tables (Lusk and 

Kersnick 1979; Doty 1981). Still other studies indicated 

that graphs improved decision making (Benbasat and Schroeder 

1977; Zmud 1978; Lucas 1981; Zmud, Blocher, and Moffie 1983) 

and were preferred by managers (Gerrity 1971). 

Inconsistent findings in prior research resulted for 

several reasons. First, studies used many different 

variables and a variety of surrogates for the same variable. 
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Second, presentation formats and the quality of those 

formats have varied due to the lack of standards or guide-

lines for the preparation of presentation reports. Third, 

several different task environments have been defined; 

however, very few studies have matched the best format with 

a decision type or have varied the task with the presen-

tation format. 

To minimize the inconsistencies of previous research, 

the variables used in this research study, which will be 

discussed in the next chapter, were carefully defined and 

selected. Standards were used for the preparation of the 

tabular and graphical formats. A task was chosen which was 

familiar to both M.B.A. students and business professionals. 

This research investigates the association between presenta-

tion format and tasks. 
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CHAPTER III 

THEORETICAL FRAMEWORK 

Several frameworks have been developed and recommended 

in prior management information systems research studies 

(Mason and Mitroff 1973; Chervany, Dickson, and Kozar 1971; 

Lucas 1973; Mock 1973; Gorry and Scott Morton 1971; Ives, 

Hamilton, and Davis 1980). These recommended frameworks 

were used as guidelines for classifying the variables used 

in the prior presentation format studies discussed in 

Chapter II. The recommended frameworks were also used to 

develop the research framework used in this study. Table 5 

presents an overall view of the variables used in prior 

presentation format research. Symbols indicate the vari-

ables used in this research study. 

The primary dependent variables in the research frame-

work have been from the use process category. The major 

independent variables have been from organizational environ-

ment, user environment, information subsystem, and task 

environment categories. 

For this study, the effects on decision performance of 

subjects using different presentation formats with varying 

task activities were studied. The categories of variables 

44 



45 

TABLE 5 

THEORETICAL FRAMEWORK FOR PRESENTATION FORMAT RESEARCH 

Independent Variables: Dependent Variables: 

ORGANIZATIONAL ENVIRONMENT 
Product 
Size of organization 
Type of organization 

USER ENVIRONMENT 
Cognitive style, 

Cognitive skill 
Cognitive processes 

Demographics, 
Occupation 

+Age 
+Business experience 
+Graphics experience 
+Education 
Reading skills 
+Gender 
Salary level 

INFORMATION SUBSYSTEM 
Information content 
Media characteristics, 

Color 
Information load 
Instructor 
Output modes 

•Presentation format 
Time frame 

TASK ENVIRONMENT 
•Activity 
Decision alternatives, 
Goal specificity 

Certainty 
Characteristics 
•Complexity 
Context, 
Formal structure 
•Content 

Function 
Level 
Structure 
Type 

• Primary variables. 
+ Secondary variables. 

USE PROCESS 
Cognitive process 
Comprehension 
•Decision performance, 

Confidence 
•Quality, accuracy 
Quality, cost 
Time 

Information system use 
Learning 
Perception 
Performance evaluation 
Preference 
Recall 
Satisfaction 
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chosen for this research were information subsystem, task 

environment, user environment, and use process. Presenta-

tion format was the independent variable selected from the 

information subsystem category. Task activity was another 

independent variable selected from the task environment 

category. The user environment category included demograph-

ics of age, business experience in accounting, graphical 

knowledge, education, and gender. Decision performance was 

the dependent variable selected from the use process cate-

gory. The surrogate of decision performance was decision 

quality measured by the number of questions completed by the 

subjects and their accuracy score for a timed experiment. 

The reasons for selecting these variables will be discussed 

in this chapter. 

Independent Variables 

This study used presentation format and task activity 

as the primary independent variables. These variables were 

chosen because prior research indicated that a proper match-

ing of presentation format with task activity was necessary 

for effective decision making (DeSanctis 1984; Benbasat, 

Dexter, and Todd 1986a). In addition, business firms 

claimed to save both time and money by presenting informa-

tion to both internal and external users in the proper 

format (Gralla 1987). 
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Presentation Format 

The surrogates of presentation formats were tabular and 

graphical formats. Traditional financial statements have 

been presented in tabular format. According to Meigs and 

Meigs (1987, 789), few figures in financial statements are 

highly significant in and of themselves. Instead, the rela-

tionship of certain items, as well as the amount and direc-

tion of their change, is important. Graphical formats show 

relationships and trends (Benbasat and Taylor 1978; Rockhold 

1981; Machover 1982; Andersen 1983). Managers and execu-

tives need to see trends and relationships. One aspect of 

managerial decision making includes forecasting (using 

several years of historical information to project future 

events). 

In addition to showing relationships and trends, graph-

ics are particularly useful for reviewing large amounts of 

information in a small amount of time (Jarvenpaa and Dickson 

1986; Andersen 1983; Doty 1981; Tullis 1981; Schutz 1961a; 

Washburne 1927). Managers are overloaded with reports and 

financial information (Wriston 1983). Graphical formats are 

important tools which present more useful information and 

filter the amount of information (Benbasat and Taylor 1978; 

Rockhold 1981; Machover 1982). 

However, not all decision making was improved with 

graphical presentations. Half of the subjects using graph-

ical reports in a study done by Benbasat, Dexter, and 
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Todd (1986b) complained about the difficulty of observing 

small changes or the difficulty of obtaining precise values 

from the graphs. The first part of the task was improved 

with graphics (select income-generating alternatives with 

highest profit yield); however, the final part of the task 

(allocation of scarce monetary resources across various 

income-generating alternatives) was too precise to be aided 

by graphical formats. The researchers reported that graph-

ical reports did not provide enough detail in a problem set-

ting where the quality of the solution was sensitive to 

relatively small deviations from the optimum. Tabular 

reports were needed to provide enough detail. The task 

defined in the research study could be too precise, rather 

than too complex, for graphics to aid the decision-making 

process; detailed tabular reports could be necessary for 

some decision structures. 

Simon (1979, 371) cited the adage that "a problem well 

formulated is half solved." For one task the graphical for-

mat can represent a well formulated problem; however, for 

another task the tabular format can represent a well formu-

lated problem. 

Task Environment 

Not only was presentation format an essential indepen-

dent variable for this research study as indicated by the 

preceding discussion; but also the task and its relationship 
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to the format were important. As discussed in Chapter II, 

tasks have been defined in a number of ways in prior 

studies. This research study was limited to one functional 

area, the use of accounting information for financial 

decision making. 

Decision-making Level 

The tasks defined in this study required the subjects 

to process the financial information at a management control 

level rather than strategic planning or operational control. 

Gorry and Scott Morton (1971) defined the three decision-

making levels as strategic planning, management control, and 

operational. The middle-level managers (management control) 

included regional managers, product directors, and division 

heads. This level of management has the responsibility of 

putting plans into action and of ensuring that goals are 

met. Top-level managers (strategic planning), on the other 

hand, are responsible for the strategic planning which 

involves making long-range plans that have an impact on the 

entire organization for years to come. Lower-level managers 

(operational) are responsible for accomplishing the plans 

developed by the managers on upper levels. 

Task Structure 

The tasks classified in this study were programmed as 

defined by Simon (1977) or repetitive as defined by Douglas 

and Beed (1986). Simon distinguished decisions as bipolar 
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types: programmed decisions and nonprogrammed decisions 

(Simon 1977, 45). Programmed decisions are repetitive and 

routine. A definite procedure can be worked out for handl-

ing this type of decision. Nonprogrammed decisions, on the 

other hand, are novel, unstructured and unusually consequen-

tial. Because the decisions have never been encountered 

previously, no procedures exist. The decision may be too 

complex to structure, or it may need special treatment. 

Douglas and Beed (1986) distinguished reports needed 

for decisions as repetitive or nonprogrammed. Repetitive 

reports provide background information and enable managers 

to review historical information which can be used to deve-

lop future plans. These reports are used by both managers 

and executives. Nonprogrammed reports provide decision-

specific information. Guidelines for the preparation of 

these reports do not exist; instead, they are prepared as 

needed. 

Task Complexity 

The definition of task complexity used in research 

design is important. Simon stated that a complex system is 

"one made up of a large number of parts that interact in a 

nonsimple way" Simon (1981, 195). He outlined the four 

major aspects of complexity. One aspect of complexity is 

hierarchy. A hierarchy is a system made up of interrelated 

subsystems. Each of the subsystems can be made up of 
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additional subsystems. A second aspect of complexity is the 

evolution of the system. Complex systems evolve out of a 

series of simple structures. A third aspect of complexity 

is that the interactions among subsystems and the inter-

actions within subsystems can be distinguished. Generally, 

the intracomponent linkages are stronger than the intercom-

ponent linkages. A fourth aspect of complexity is the rela-

tion between the complex system and its descriptions. How 

complex or how simple a structure is depends upon the way it 

is described. 

According to Simon (1981), descriptions are of two 

types: state and process. A state description is a pic-

ture, blueprint, diagram, or formula which defines the cur-

rent system. A process description is a recipe or equation 

which describes how the system reached its current state. 

Problem solving requires the continual translation between 

the state and process descriptions of the same complex 

system. A problem is defined by giving state descriptions 

of the solution. The problem solving task is to discover a 

sequence of processes that will produce the goal state from 

an initial state. The problem is solved when the transla-

tion from the process description to the state description 

enables the problem solver to recognize when the solution 

has been attained. 

Using Simon's (1981) definitions of a complex system, 

this study varied complexity in each of the four tasks. The 
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first task involved the use of the state process only. In 

the second task, the interaction between and among subsys-

tems was used. In the third and fourth tasks, process des-

criptions were used to develop desired state descriptions. 

Financial Statement as a Complex System 

The financial statements of a business firm can also be 

defined as a complex system using Simon's definition (Simon 

1981, 195). A set of financial statements is a hierarchy 

made up of subsystems represented by various classifications 

of accounts: assets, liabilities, equity, revenue, ex-

penses. The classification of accounts is in turn a hier-

archy made up of specific accounts. The specific accounts 

are hierarchies composed of individual transactions. The 

original transactions entered into the accounting system can 

be defined as a simple system which has evolved into the 

complex system of financial statements. 

The various sections of the financial statements (e.g. 

assets, liabilities, equity, revenue, and expenses) can each 

be defined as a subsystem. The interaction among subsystems 

(items in the same subsystem) and interaction between sub-

systems (items in different subsystems) provide the users of 

financial statements with distinguishing relationships or 

linkages. The relationships of items among the current 

assets section will be stronger than the relationships be-

tween the items in the total assets section (current assets 



53 

to long-term assets). The relationships between the items 

in the total assets section will be stronger than the rela-

tionships between all balance sheet items (assets to liabil-

ities) . The relationships between items in the balance 

sheet will be stronger than the relationships between items 

in all of the financial statements (balance sheet and income 

statement). 

Simon (1981) stated that the way a structure is des-

cribed determines its complexity or its simplicity. The 

balance sheet represents a state description of a business 

firm or the status of a firm at a given point in time. The 

income statement represents a process description explaining 

how the business firm reached that status. The user of a 

financial statement may solve questions about the state of 

the business firm by selecting items from the balance sheet. 

However, to determine how a business firm reached that 

state, the user must review one or more items on the income 

statement. For a more complex problem, like projecting the 

future of the business firm (a desired state), information 

may be needed from the balance sheet (the current state) and 

from the income statement (the process needed to reach the 

desired state). 

Context 

Einhorn and Hogarth (1981), in their review of empiri-

cal research related to decision making, reported the 
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importance of the context of a task. The context refers to 

both the formal structure and the content of a task. Norma-

tive models used in prior research ignored content in favor 

of structure. However, Einhorn and Hogarth (1981) argued 

that content gives meaning to tasks and should not be 

ignored. They reached that conclusion because "the most 

important empirical results in the period under review have 

shown the sensitivity of judgment and choice to seemingly 

minor changes in tasks" (Einhorn and Hogarth 1981, 61). 

Concerning task context, the formal structure used in 

this research was the same for all four tasks. However, the 

task content varied because each task required the subjects 

to process the information in a different way. For example, 

for the first task, the subjects needed to abstract only one 

item at a time. For the second task, the subjects needed to 

compare two items. For the third and fourth tasks, the 

subjects needed to review several items. 

Activity 

The Simon (1977) framework includes three phases of the 

decision-making process: intelligence phase, design phase, 

choice phase. The intelligence phase includes gathering 

information to understand the problem and considering the 

key factors. Alternative courses of actions are identified 

in the design phase. The best alternative is selected in 

the choice phase. 
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Einhorn and Hogarth (1981) decomposed the processes of 

judgment and choice into four subprocesses: information 

acquisition, evaluation, action, and feedback. Their decom-

position and the phases defined by Simon (1977) can be com-

pared to the education outcomes defined by Bloom (1956) as 

shown in table 6. Information acquisition, which concerns 

the processes of information search and storage, is recal-

ling and abstracting (knowledge and comprehension), which is 

equivalent to Simon's (1977) intelligence phase. Evalua-

tion, which includes a number of strategies, deals with 

recognizing patterns and identifying target (application and 

analysis), which is equivalent to Simon's (1977) design 

phase. Action includes developing trends and projecting 

certain items (synthesis and evaluation), which is equiva-

lent to Simon's (1977) choice phase. 

Four separate tasks were designed for this research 

study. The first task was abstraction of information. That 

task represented information acquisition (Einhorn and 

Hogarth 1981), the intelligence phase (Simon 1977), and 

comprehension (Bloom 1956). That task required subjects to 

abstract only one item of information at a time. 

The second task was recognizing relationships. That 

task represented evaluation (Einhorn and Hogarth 1981), the 

design phase (Simon 1977), and application (Bloom 1956). 

The subjects needed to select and compare two or three items 

of information at a time. 
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TABLE 6 

DECISION-MAKING PROCESSES 

Einhorn/Hogarth (1981) Simon (1977) Bloom (1956) 

Information acquisition Intelligence phase 
-information search -gathering 
-information storage information 

Knowledge: 
-recalling 
Comprehension: 
-abstracting(A) 
-reading 
-retrieving 

Evaluation Design phase 
-identifying 
alternatives 

Application: 
-recognizing 
patterns(R) 

Analysis: 
-identifying 
targets 

Action Choice phase 
-selecting 
alternative 

Synthesis: 
-developing 
trends(G) 

Evaluation: 
-projecting(S) 

*(X) Letter of task described in Appendix H, 

The third task was recognizing general trends. That 

task represented action (Einhorn and Hogarth 1981), the 

choice phase (Simon 1977), and synthesis (Bloom 1956). The 

subjects had to review three to five items of information at 

a time and then analyze the general trend in the items. 

The fourth task required subjects to recognize specific 

trends and to project specific amounts. That task repre-

sented action (Einhorn and Hogarth 1981), the choice phase 

(Simon 1977), and evaluation (Bloom 1956). The subjects had 

to review three to five items of information at a time, 
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recognize the trend in the items, and project specific 

amounts. 

The first two tasks involved certainty. The last two 

tasks involved some uncertainty because the subjects were 

asked to make projections of future amounts. 

Demograph i c s 

Demographic data about the subjects were collected 

which included age, business experience in accounting, 

graphical knowledge, education, and gender. The demographic 

data were used to determine if significant differences 

between student and nonstudent groups existed. Also, the 

business experience in accounting and graphical knowledge of 

the subjects were correlated with the subjects' scores to 

determine if prior use of a presentation format was related 

to the subjects' performance. 

Traditionally, financial statements have been presented 

in tabular formats. Beginning accounting courses teach the 

use of traditional tabular formats; therefore, it was 

assumed that readers of financial statements would be famil-

iar with the traditional tabular financial statements. They 

could have developed a conditioning bond for tabular reports 

which would change only with learning to use a different 

presentation format (Lusk and Kersnick, 1979). 

Measuring for learning requires administration of 

repeated treatments. Each subject completed one task using 
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one format. This study did not implement a learning factor; 

however, the subjects' demographic data of business exper-

ience in accounting and graphical knowledge were correlated 

with their performance. It was expected that subjects with 

more business experience in accounting would score higher 

with tabular formats than would subjects with less business 

experience in accounting. It was expected that subjects 

with more graphical knowledge would score better with graph-

ical formats than would subjects with less graphical know-

ledge . 

Dependent Variables 

The dependent variable of decision-making performance 

was chosen for the purpose of evaluating the effects of 

presentation format on a subject's decision making when he 

was given a particular task. Prior studies have studied 

decision performance in a number of ways. Table 2 in 

Chapter II listed surrogates for decision performance used 

in prior research. 

One surrogate, decision quality, has been measured two 

ways: accuracy and costs. Decision quality in terms of 

costs have been used primarily in simulation studies. 

Because this study was not a simulation study, cost was not 

used. Instead, this study measured the accuracy of the 

subjects' responses to questions about information 

presented. 
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Decision quality in terms of accuracy was used in 

experimental design studies summarized in Appendix C. This 

research was also an experimental design study. In the 

business setting, the goal of managers is to make the best 

decision. If the decision made is not accurate, the firm 

can lose both time and money (Gralla 1987). An accurate 

decision is the desired outcome of decision making done by 

managers and executives in the business setting. Managers 

and executives are called upon daily to make decisions. The 

accuracy, as well as the timeliness, of their decisions is 

critical to the survival of their businesses. 

Decision-making time was an important variable when 

studying the effects of various presentation formats. 

Anderson (1983) stated that graphical formats were useful 

for reviewing large amounts of information in a small amount 

of time. The amount of time needed to make a decision has 

been measured primarily in interactive studies. This study 

was not an interactive study and did not vary time. 

However, the amount of time to complete a task was 

constrained and subjects' scores were evaluated by the 

number of responses completed in the given amount of time. 

The number of questions completed, as well as the accuracy 

of the questions completed, was measured. It was expected 

that subjects using different report formats would not 

complete the same number of questions. 
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Hypotheses 

The primary hypothesis of this study was that the 

quality of the subjects' decisions would vary with the 

presentation format when the subjects were given a specific 

task. It was hypothesized that decision quality is a func-

tion of the presentation format when subjects are given a 

specific task: 

Yl,2,3,4 = f<Xl 9 i v e n X2 ' 

where Y = decision quality for four tasks 

x1 = presentation format, two levels 

x2 = task activity, four levels 

As the task activity changes, the results in decision 

quality also changes. A paradigm was developed from the 

results of prior presentation formats studies to support 

this hypothesis. Figure 1 portrays the paradigm. Movement 

along the curve represents performance with various formats 

and various tasks. 

The findings of researchers who reported that subjects 

using tabular formats performed better than subjects using 

graphical formats represent points (1 or 6) to the extreme 

left or extreme right in figure 1 (Bariff and Lusk 1977; 

Lusk 1979; Lusk and Kersnick 1979; Lucas 1981; Experiment I 

in Dickson, DeSanctis, and McBride 1986). The findings of 

researchers who reported no significant differences in 

decision making for subjects using different presentation 
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Figure 1. Relationship of performance to presentation 
format and task activity: a paradigm 

formats represent the middle points (2 or 5) on either side 

of the curve (Lucas and Nielsen 1980; Davis 1981; Watson and 

Driver 1983; Remus 1984; Benbasat and Dexter 1985; Benbasat 

and Dexter 1986). The findings of researchers who reported 

that subjects performed better with graphical formats than 

they did with tabular formats represent points (3 or 4) at 

the top of the curve (Benbasat and Schroeder 1977; Zmud 

1978; Lucas 1981; Tullis 1981; Zmud, Blocher and Moffie 

1983; Experiments II and III in Dickson, DeSanctis, and 

McBride 1986). The findings of researchers who reported no 

significant differences for subjects using different 

presentation formats for different levels of task complexity 
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represent points 2 and 5 (Jarvenpaa, Dickson, and DeSanctis 

1985). The findings of researchers who reported that 

subjects' performance with graphics was best when task com-

plexity was low while their performance with tables was best 

when task complexity was high represent points 4 and 6 

(Zmud, Blocher, and Moffie 1983). 

Figure 1 represents the performance of subjects using 

various presentation formats for various tasks. Based on 

prior research, the quality of the subjects' decision should 

be better with tabular formats than with graphical formats 

(point 1) for a task requiring the subjects to read reports 

and abstract specific information from the reports. Stated 

in the null form: 

HoAl: There will be no difference in decision 
quality between subjects using tabular reports and 
subjects using graphical reports when the subjects 
are given a task of abstracting information. 

Based on prior research, the subjects' performance 

should be the same with either format (point 2) for a task 

requiring the subjects to compare information and develop an 

understanding of relationships between the elements of 

information. Stated in the null form: 

HoA2: There will be no difference in decision 
quality between subjects using tabular reports and 
subjects using graphical reports when the subjects 
are given a task of comparing information and 
recognizing relationships. 
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Based on prior research, the subjects should make 

better decisions with graphical formats than with tabular 

reports (points 3 or 4) for a task requiring subjects to 

review large amounts of information and recognize general 

trends. Stated in the null form: 

HoA3: There will be no difference in decision 
quality between subjects using tabular reports and 
subjects using graphical reports when the subjects 
are given a task of developing general trends. 

Based on prior research, the subjects should make 

better decisions with tabular formats (point 6) for a task 

requiring subjects to review large amounts of information, 

to recognize specific trends, and to develop specific pro-

jections. Stated in the null form: 

HoA4: There will be no difference in decision 
quality between subjects using tabular reports and 
subjects using graphical reports when the subjects 
are given a task of developing specific trends and 
specific projections. 

A secondary hypothesis of this study is that the deci-

sion quality of the subjects will have a relationship to 

their business experience in accounting regardless of which 

report format they use. Stated in the null form: 

HoBl: There will be no relationship between 
decision quality and business experience in 
accounting for subjects using tabular reports. 

HoB2: There will be no relationship between 
decision quality and business experience in 
accounting for subjects using graphical reports. 
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Another secondary hypothesis of this study is that the 

decision quality of the subjects will have a relationship to 

their graphical knowledge regardless of which report format 

they use. Stated in the null form: 

HoCl: There will be no relationship between 
decision quality and graphical knowledge for 
subjects using tabular reports, 

HoC2; There will be no relationship between 
decision quality and graphical knowledge for 
subjects using graphical reports. 

This chapter developed the framework used in this 

research study. The variables used in this study and rea-

sons for choosing those variables were discussed. The hypo-

theses were developed and discussed in relationship to a 

paradigm developed for this study. 

The research design and the subjects chosen to partici-

pate in this experiment will be discussed in the next 

chapter. Also discussed will be the development of the 

experimental materials and the operationalism of variables. 
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CHAPTER IV 

RESEARCH DESIGN 

A laboratory experiment was used to collect data to 

test the hypotheses. The experimental design, shown in 

figure 2, consisted of four separate posttest-only control 

groups (Campbell and Stanley 1963, 25). Each of the four 

task groups was given a separate activity with two types of 

formats used in each task activity. Each subject completed 

one task, using one format. The subjects were randomly 

assigned to one of two format groups and one of four tasks 

groups. Randomization of subjects was handled through a 

random ordering of materials for distribution. Thus, sub-

jects' anonymity was maintained and internal validity was 

enhanced. 

Designing the final experiment took several iterations. 

Improvements to instructions, procedures, questions, and 

formats were made in each iteration. Experiments designed 

in the first iterations were tested using accountants and 

other business professionals. The pretest subjects provided 

feedback for improvements to the experiment. Various times 

were used in the beginning tests. A five-minute time limit 

was chosen because the pilot test subjects had adequate time 

to understand the task and answer at least a few questions. 
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Figure 2. Experimental design: Posttest-only control 
group, design 6. Adopted from Donald T. Campbell and Julian 
C. Stanley, Experimental and Quasi-experimental Designs for 
Research (Chicago, II: Rand McNally College Publishing 
Company, 1966; reprint, Handbook of Research on Teaching. 
U.S.A.: Rand McNally & Company, 1983), 25 (page references 
are to reprint edition). 

Therefore, the subjects in the actual experiment were allot-

ted five minutes to complete their task. The time con-

straint was the same for all four tasks and in all experi-

mental sessions. 

The subjects participating in each task were asked to 

review the financial statements of a business firm and to 
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respond to several questions about the financial status of 

the business firm. The subjects completed a debriefing 

instrument after the exercise. Appendix H contains a copy 

of all of the experimental materials. 

The Subjects 

Four task groups and two format groups resulted in a 

total of eight groups. Each of the eight groups had a 

minimum of eighteen subjects, who were either business 

professionals or graduate students. Several professional 

organizations and business firms were contacted and were 

asked to participate in the study. A professional organiza-

tion representing primarily accountants was not selected in 

order to avoid possible preference by those subjects for one 

particular report format. Although the members of one of 

the professional groups were management information systems 

professionals, literature does not suggest that they have a 

preference for one particular format. Also, a test of 

graphical knowledge was administered to all subjects. The 

results of that test, which are discussed in chapter V, did 

not reveal any differences between the groups selected. 

The 152 subjects used for this study were sixty-four 

business professionals and eighty-eight graduate business 

(M.B.A.) students. Two groups of professional business 

people participated in the experiment. Thirty-six subjects 

were members the Dallas Chapter of Association of Systems 
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Management (ASM). The ASM group completed the experiment 

prior to their monthly business meeting. Twenty-eight 

subjects were managers at the Los Colinas Office of GTE 

Southwest Incorporated (GTE). The GTE managers completed 

the experiment during their lunch hour. Lunch was provided 

for those managers participating. 

A total of eighty-eight M.B.A. students participated in 

the experiment. Sixty-one subjects were M.B.A. students 

enrolled in Accounting for Management at the University of 

North Texas (UNT). The UNT students completed the experi-

ment at the end of a regularly scheduled class. Twenty-

seven M.B.A. students enrolled at East Texas State Univer-

sity (ETSU) participated. The ETSU students completed the 

experiment at the beginning of a regularly scheduled class. 

Gordon, Slade, and Schmitt (1986) suggested using 

students whose demographic and interest profiles are similar 

to the nonstudents' profiles. In this experiment all sub-

jects were asked to complete demographic questionnaires 

asking for data such as age, gender, education, business 

experience in accounting, and graphical knowledge. The 

demographics of the M.B.A. students and the business groups 

were compared and found to be similar. The similarities of 

the groups enhanced internal validity. When both groups of 

subjects are familiar with the experimental task, it is 

unlikely that between-group differences will be observed 
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(Gordon, Slade, and Schmitt 1986). The results will be 

discussed in chapter V. 

Experimental Procedures 

The problem selected for this experiment was adapted 

with the permission of Business Publications, Inc. from 

Managerial Accounting. Third Edition, by Ray H. Garrison 

(1982, 729-730). The reason for selecting a problem from a 

widely adopted accounting book was the probability that the 

problem had been class tested by a large number of subjects. 

Also, the problem was representative of a real world 

setting, having been selected by the author from his years 

of business and accounting experience. 

Several phases of problem development were completed 

before the final problem for this study was completed. 

Accountants and business managers completed the initial 

problems in the design stages and provided feedback on the 

procedures used, the types of questions asked, and the time 

constraints used. A copy of the final problem developed for 

and used in this research is in Appendix H, Experimental 

Materials. 

As indicated from the demographics collected, most 

business professionals and graduate students have completed 

at least one accounting or finance course and are, there-

fore, familiar with how to read and interpret financial 

statements. The questions asked in each task required only 
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a basic understanding of financial information and did not 

require any complex calculations. 

The procedures, data-gathering instruments, and prob-

lems developed for this study were pilot tested with under-

graduate students enrolled in a management information 

systems course in the fall semester of 1987. The primary 

purpose of the pilot test was to determine if sufficient 

questions were included in each task to prevent most parti-

cipants from completing all questions within the five minute 

time constraint. No refinements for time were necessary. 

However, errors in wording were detected and corrected. 

Instructions for the administration of the experiment 

were written before the pilot test. The instructions were 

read to each group of participants prior to their completing 

the experiment. The same timing device, as well as the same 

instructions, were used for each group participating in the 

pilot test and in the actual experiment. A copy of the 

instructions are in Appendix G. 

The Case Problem 

The primary objective in selecting the tasks was to 

define several task activities in which the subjects would 

process and use information differently. The decision tasks 

were varied to include several different activities. The 

activities were abstracting information (Task A), recog-

nizing relationships (Task R), developing general trends 
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(Task G), and developing specific trends and projections 

(Task S). These activities were selected based on the 

decision-making processes developed by Einhorn and Hogarth 

(1981), Simon (1977), and Bloom (1956), which were discussed 

in chapter III and shown in table 6 of chapter III. They 

also represented various tasks shown in the paradigm devel-

oped in chapter III, figure 1. Each task will be discussed 

further in the following paragraphs. 

Task A 

In Task A, abstracting information, the subjects were 

asked to respond to several questions about the current 

financial status of a business firm as related to specific 

account balances and amounts. Section A of Appendix H 

contains a copy of the questions. The subjects reviewed the 

financial statements of the business firm in either tabular 

or graphical format to answer the questions. They selected 

the appropriate statement (balance sheet or income state-

ment) and selected one item as requested in the question. 

The task included knowledge (recognizing an idea) and 

comprehension (abstracting, reading, and retrieving) from 

table 6 as shown in chapter III. According to Simon's 

(1977) definition of task complexity, subjects processed 

only current state descriptions. The questions required the 

subjects to abstract only one item of information at a time. 

The task involved no uncertainty. 
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Task R 

In Task R, comparing information and recognizing rela-

tionships, the subjects were asked to respond to questions 

about the relationship of more than one account balance 

(intercomponent linkages) or the relationship of one account 

balance in one year to the balance in a different year 

(intracomponent linkages). Section R of Appendix H contains 

a copy of the questions. The subjects reviewed financial 

statements of the business firm to answer the questions. 

The task included application (recognizing patterns) and 

analysis (recognizing relationships) from table 6 as shown 

in chapter III. This task was more complex than Task A as 

based on Simon's (1977) definition of task complexity. The 

subjects had to select and to compare two items of informa-

tion to answer a question. They needed to distinguish the 

interactions among subsystems (more than one account 

balance) or the interactions within subsystems (one account 

balance in different years). The task involved no 

uncertainty. 

Task 6 

In Task G, developing general trends, the subjects were 

asked to respond to questions about historical information. 

Section G of Appendix H contains a copy of the questions. 

The subjects reviewed the summary financial statements of 

the business firm to answer the questions. The task 
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included synthesis (developing trends) from table 6 as shown 

in chapter III. Based on Simon's (1977) definition of task 

complexity, this task was more complex than either Task A or 

Task R. The subjects had to review balances for three to 

five years and then develop a trend to answer a question. 

Both certainty and uncertainty were involved in this task. 

An example of certainty is the question: Did sales increase 

significantly over the past years? An example of uncer-

tainty is the question: Should sales be expected to 

increase in future years? 

Task S 

In Task S, recognizing specific trends and projecting 

specific amounts, the subjects were asked to respond to two 

types of questions about historical information, trend ques-

tions and projection questions. Appendix H contains a copy 

of the questions. The subjects reviewed summary financial 

statements of the business firm to answer the questions. 

The task included synthesis (developing trends) and evalua-

tion (projecting) from table 6 shown in chapter III. This 

task was more complex than the three previous tasks as based 

on Simon's (1977) definition of task complexity. The sub-

jects had to use process descriptions (recipe or equation) 

to develop desired state descriptions .(picture or blue-

print) . The task involved both certainty and uncertainty. 

An example of certainty is the question: How much did sales 
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increase between two years? An example of uncertainty is 

the question: What amount should sales be expected to be in 

two years? 

Task S was similar to Task G. The major difference 

between Task S and Task G was the degree of preciseness. 

The subjects responded to general trend questions in Task G 

and to specific trend and projection questions in Task S. 

Presentation Formats 

The subjects completed the experiment by using one of 

two report formats (tabular and graphic). Appendix H con-

tains a copy of the tabular and graphical experimental 

instruments. Generally accepted accounting principles were 

followed to prepare the financial statements, which included 

a balance sheet, an income statement, and a summary state-

ment. Two years of information were presented in the bal-

ance sheet; three years of information were presented in the 

income statement; and five years of information were pre-

sented in the summary statement. Each section of a state-

ment was limited to five amounts so that the tabular reports 

could be directly transformed into graphical formats. For 

example, cash, accounts receivable, inventory, property and 

equipment, and total assets were represented by five 

horizontal bars. The type set and titles were the same in 

both report formats. 
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The balance sheet, in either tabular or graphical 

format, was a one page report showing both the assets 

section and the liabilities and stockholders' equity 

section. The income statement, in either tabular or 

graphical format, was on another page. The balance sheet 

and income statement were presented to subjects completing 

Task A and Task R as represented in table 7. 

The summary financial statement showing five years of 

historical information contained five income statement items 

and five balance sheet items. The tabular and graphical 

statements were each one page and were presented to subjects 

completing Task G and Task S as represented in table 7. 

TABLE 7 

EXPERIMENTAL MATERIALS PRESENTED TO SUBJECTS BY TASK 

Task 

Abstraction 

Recognition 

General Trend 

Specific Trend 

Statement 

Balance Sheet + 
Income Statement 

Balance Sheet + 
Income Statement 

Summary Financial 
Statements 

Summary Financial 
Statements 

Number 
of 

Pages Format 

Horizontal bars 

Horizontal bars 

Line graph 

Line graph 
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Graphical Formats 

The graphical formats used for this study were prepared 

using the standards recommended by Tufte (1983) and Jarett 

(1983). Tufte (1983) stated that two principles will lead 

to uniformity in graphics and will assure that users of 

graphs will understand the information presented. The first 

principle was that the representation of numbers should be 

directly proportional to the numerical quantities represent-

ed. For example, if only five numbers are plotted, then 

five or fewer grid amounts should be presented. Also, 

percentages and dollars should not be mixed on one graph. 

The second principle was that clear, detailed, and thorough 

labeling would prevent distortion and ambiguity. 

Tufte (1983, 93) stressed the importance of maximizing 

data-ink and avoiding chart junk. He defined data-ink as 

"the non-erasable core of a graphic, the non-redundant ink 

arranged in response to variation in the numbers repre-

sented" (Tufte 1983, 93). The ink on a graph should present 

information and convey a message. Chart junk was defined as 

unnecessary content which does not add to the meaning of the 

information in the graph. Tufte (1983, 93) gave an example 

of chart junk created by computer graphics as ornamental 

hatching. He recommended varying density or shades of grey 

rather than ornamental hatching. 

Jarett (1983) also suggested graphic standards. Each 

graph should be on an unobtrusive background and have 
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clearly defined borders that do not detract from the 

content. Jarett (1983), as well as Andersen (1983) and 

Douglas and Beed (1986), recommended horizontal bar charts 

for most financial statement information. Bars should be 

evenly spaced and should be uniform widths. In addition to 

scales being carefully planned, the scales should begin at 

zero, should never be broken, and should be in round number 

intervals, not in fractions or in decimal numbers. All 

legends and chart identifications should be in the same 

place on each graph. Jarett (1983), like Tufte (1983), 

stressed the importance of avoiding clutter. 

Misleading graphics, as discussed by Johnson, Rice, and 

Roemmich (1980), Taylor (1983), and Taylor and Anderson 

(1986), were avoided. The dependent axis should begin with 

zero as the origin and should extend without interruption. 

The largest value on the axis should not be much larger than 

the largest data point. The dependent axis should use only 

one single scale, not multiple scales, and should employ a 

simple arithmetic scale. 

Matching Task and Format 

The tasks were matched with the proper presentation 

format as recommended by Andersen (1983) and Douglas and 

Beed (1986). According to Andersen (1983) and Douglas and 

Beed (1986), the bar graph and the line graph are the two 

most appropriate graphs for the presentation of financial 



82 

information. Their recommendations were followed in the 

selection of the formats used in this research. 

A bar chart is sometimes called a column graph and is 

used to show values. Vertical columns are best to show 

values over time while horizontal columns are best to show 

values at a point in time. Both are simple and easy to read 

(Andersen 1983, 6-12). Horizontal bar charts were chosen 

for this research for Task A, abstracting information from 

financial statements, and for Task R, recognizing relation-

ships in financial statements. 

A line graph is sometimes called a time-series plot and 

may be used to show change over time. The primary use of a 

line graph is to show movement, trends, and variation over 

time. Its secondary use is to show relationships between 

two variables. According to Andersen (1983, 6), the line 

graph is the simplest and most widely used visual presen-

tation. When a series of values covers a long period of 

time or several series need to be represented, the line 

graph is useful. The main interest is the movement of the 

values rather than the amounts. Either type of accounting 

information (point in time balances, such as cash, or period 

of time totals, such as revenue) may be represented by a 

line graph. Line graphs were chosen for this research for 

Task G, developing general trends, and for Task S, develop-

ing specific trends and making projections. 
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A pie graph shows component relationships at a point in 

time when divided into segments. It is useful for making 

comparisons and showing relations of a part to the whole. 

However, a pie graph may be visually misleading, according 

to Andersen (1983, 13). The pie graph was not used in this 

study because component relationships were not used. 

Operationalism of Variables 

At the beginning of each experimental session, subjects 

completed a consent form and a demographic questionnaire. 

Appendix H contains a copy of the consent form and the demo-

graphic questionnaire. The questionnaire contained a ques-

tion about the subjects' graphical knowledge and questions 

about the subjects' demographics, including age, gender, 

education, and business experience in accounting. 

The surrogate for the dependent variable of decision 

performance was decision quality, measured by two scores of 

the subjects participating in the experiment. The scores 

were computed two ways. One score (accuracy score) was the 

number of correct responses, and the other score (time 

score) was the number of questions completed in the five 

minute time limit. The accuracy score was computed to 

measure the subjects' accuracy. The time score was computed 

to measure the subjects' ability to use a format within a 

constrained period of time. 
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The measurement of the accuracy score was a function of 

the task. The accuracy score for Task A and Task S was the 

sum of the absolute differences between each subject's res-

ponse and the correct response. The smaller the score, the 

more accurate the subject's responses. For Task S, the 

questions were divided between those related to trends and 

those related to projections. Therefore, two scores of 

accuracy were computed for Task S. The accuracy score for 

Task R and Task G, which required the subjects to complete 

multiple choice questions, was the number of correct res-

ponses. The larger the score, the more accurate the sub-

ject's responses. 

Each of the four tasks were timed exercises. Most sub-

jects were not expected to complete all of the questions in 

the given amount of time. In all four tasks, the time score 

was the number of questions completed whether the questions 

were correct or incorrect. The larger the score, the more 

questions the subjects completed. The time score was 

calculated to determine if format impacted the subjects' 

ability to respond to questions within a constrained time 

period. 

The independent variable of tasks was operationalized 

by designing four different sets of questions, one set for 

each task. The activities and complexities of the tasks 

varied. The formal structure and the time pressure remained 

constant in each of the four tasks. The subjects in Task A 
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and R were presented with a balance sheet and an income 

statement of a business firm. The subjects in Task G and S 

were presented with a summary financial statement. The 

financial statements were either tabular or graphical. The 

subjects were asked to respond to questions about the 

business firm. Each of the four tasks required different 

methods of processing information. 

After the experiment, the subjects completed a debrief-

ing instrument in order to reveal cognitive processes used 

by the subjects. Appendix H contains a copy of the debrief-

ing instrument. The subjects' perceptions and understand-

ings of the task were recorded and summarized. The purpose 

of the debriefing was to check for internal validity in 

terms of the subjects' understanding of the task. 

Data Analysis 

James Stevens (1986, 113-114) encouraged the use of 

more than one dependent variable for at least two reasons. 

First, any treatment will affect the subjects in more than 

one way; second, the use of several criterion measures will 

yield more detail for the results being studied. 

This research design was four posttest-only control 

groups with one dependent variable of decision quality for 

each of the four tasks (HoAl, HoA2, HoA3, HoA4). The depen-

dent variable, decision quality, was measured two ways, 

accuracy and number of questions completed. Therefore, 
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multivariate analysis of variance (MANOVA) was used for each 

of the four tasks to determine if decision quality, in terms 

of accuracy and number of questions completed, differed be-

tween the subjects using different formats. 

The alpha level set for these experiments will be 0.05. 

However, a post hoc estimation of power will be computed as 

2 

recommended by James Stevens (1986, 136-143). If the D 

(Mahalanobis distance) power is poor (less than .45), then 

the alpha level of 0.10 will be used in determining whether 

to reject the hypotheses that the groups are different. 

Although the probability of rejecting the null hypothesis 

when it is true (type I error) will be increased, the 

probability of accepting a null hypothesis when it is false 

(type II error) will be minimized. 

Three post hoc procedures for testing a significant 

MANOVA were recommended by James Stevens (1986, 121-123): 

Roy-Bose intervals, univariate t tests at a alpha level 

divided by the number of dependent variables, and univariate 

test at the alpha = 0.05 level. The first procedure, Roy-

Bose intervals, dilutes the power of group sizes which are 

less than twenty. The second procedure, using univariate t 

tests at an alpha level divided by the number of dependent 

variables, is a good procedure if the number of dependent 

variables is small. The third procedure, using univariate t 

tests at alpha = 0.05 level, keeps the overall alpha level 
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under control and has greater power for detecting 

differences than the other two procedures. 

This research followed Steven's (1986, 122) third 

procedure of using univariate t tests at alpha = 0.05 level. 

Borg and Gall (1983, 670-671) stated that a t test is con-

sidered optimal for a posttest-only control group design. 

The MANOVA tests for each task were followed with individual 

t tests for each of the dependent variable measurements, 

accuracy and number of questions completed. The t tests 

were used to reveal which, if either, measurement contri-

buted to the difference in the two format groups. 

To test the secondary hypotheses (HoBl, HoB2, HoCl, 

HoC2) both business experience in accounting and graphical 

knowledge were correlated with test scores in each of the 

four tasks. The product-moment coefficient r was used to 

correlate the scores with the number of years of business 

experience in accounting which is a continuous variable. 

Kendall's tau was used to correlate the scores with per-

ceived graphical knowledge, which is a categorical variable. 

Additional statistics were computed to determine if the 

subjects (students and nonstudents) were significantly dif-

ferent in each of the four tasks. Two-way analysis of vari-

ances for formats (graphical and tabular) and subjects 

(student and nonstudent) were computed for each of the four 

tasks. 
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Basic Assumptions 

One basic assumption of this study was that all of the 

subjects participating in this experiment had a basic under-

standing of financial statements, although that understand-

ing could vary among the subjects. It was further assumed 

that the groups of subjects were homogeneous due to random-

ization. 

Another basic assumption was that the subjects partici-

pating in this experiment had varying knowledge about 

graphics. Randomization should have overcome validity 

problems in this area as well. 

The demographic data collected on each subject provided 

a method of determining how many accounting courses each 

subject had taken. Also, the subjects responded to a 

question about their graphical knowledge. The demographic 

data not only provided information about the subjects as a 

whole but also enabled the researcher to determine if the 

subjects were randomized in the four task groups and in the 

two format groups. The demographic statistics, as well as 

the results of tests of the hypotheses, are discussed in 

chapter V. 
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CHAPTER V 

DATA ANALYSIS 

Data collected from laboratory experiments were ana-

lyzed using Statistical Package for Social Sciences (SPSS-

X). Each major hypothesis (H QA1, H OA2, H QA3, H QA4) was 

tested with Multivariate Analysis of Variance (MANOVA) and 

individual t tests. The secondary hypotheses (HQB1, H QB2, 

H CI, H C2) were tested with bivariate correlation statis-
o o 

tics. Additionally, two-way analysis of variance tests were 

used to determine whether the scores (SCORES and NUMBER) of 

the student and nonstudent groups (SUBJECTS) were signif-

icantly different when they used different formats (FORMAT) 

for each task. The alpha level set for the rejection of 

each null hypothesis was 0.05. The exception was for the 

MANOVA tests; if the power level was poor (less than 0.45), 

then the alpha level used was 0.10 (Stevens 1986). Each 

hypothesis was tested according to the statistical form: 

HQ: p - 0, Hx : p - 0. 

Demographic Data 

In addition to the data collected as a result of the 

subjects' participation in the experiments, demographic data 

on each subject were collected. The descriptive statistics 

91 
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TABLE 8 

DEMOGRAPHICS BY FORMAT GROUPS 

Variable Graphical Tabular Total 
# % # % # % 

Task A 18 19 37 
Task G 20 19 39 
Task R 19 19 38 
Task S 19 19 38 

SEX - Male 49 64% 58 76% 107 70% 
- Female 27 36% 18 24% 45 30% 

SUBJECTS - student . . 44 58% 44 58% 88 58% 
- Nonstudent 32 42% 32 42% 64 42% 

DEGREE 
High School 3 4% 4 5% 7 5% 
Associate 1 1 % 2 3% 3 2% 
Bachelors 64 84% 57 75% 121 80% 
Masters 5 7% 10 13% 15 10% 
Doctorate 1 1 % 1 1 % 2 1% 
Missing 2 3% 2 3% 4 3% 

F Value 0.07 
Significance 0.79 

AGE - mean 32.38 32.93 32.66 
Standard Deviation . 9.77 9.26 9.49 
Minimum 22 20 20 
Maximum 59 59 59 

F Value 0.19 
Significance 0.66 

EXPERIENCE - mean . . 1.45 1.76 1.61 
Standard Deviation . 3.10 3.03 3.06 
Minimum 0 0 0 
Maximum 15 15 15 

F Value 0.86 
Significance 0.36 

KNOWLEDGE - mean . . 3.55 3.58 3.57 
Standard Deviation . 0.96 0.80 0.88 
Minimum 1 1 1 
Maximum 5 5 5 

F Value 0.24 
Significance 0.63 
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are summarized in table 8 by subjects using graphical 

reports and subjects using tabular reports, in table 9 by 

student and nonstudent subjects, and in table 10 by tasks 

groups. Age of participant (AGE) and business experience in 

accounting (EXPERIENCE) were continuous variables represent-

ing number of years. Perceived graphical knowledge (KNOW-

LEDGE) is a categorical variable, the responses to a five-

point question. Analysis of variance (ANOVA) tests were 

used to determine whether the means of the demographic data 

were significantly different between subject groups 

(students and nonstudents), between format groups (tabular 

and graphical) and among the four task groups. A copy of 

the Demographic Questionnaire is in Appendix H - Experi-

mental Materials. 

Approximately the same proportion of male and female 

participants and the same proportion of student and non-

student participants were represented in the graphical group 

and in the tabular group as shown in table 8. The F values 

for age, business experience in accounting, graphical know-

ledge, or highest degree held were not significantly differ-

ent. A larger percentage (84 percent compared to 75 

percent) of the graphical group had completed a bachelor's 

degree; however, twice as many subjects in the tabular group 

had completed a master's degree. 
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TABLE 9 

DEMOGRAPHICS BY SUBJECT GROUPS 

Variable student Nonstudent Total 
# % # % # % 

Task A 23 14 37 
Task G 23 16 39 
Task R 20 18 38 
Task S 22 16 38 

SEX - Male 63 72% 44 69% 107 70% 
- Female 25 28% 20 31% 45 30% 

FORMAT - Graphical . . 44 32 76 
- Tabular . . . 44 32 76 

DEGREE 
High School . . . . 0 0% 7 13% 7 5% 
Associate 0 0% 3 6% 3 2% 
Bachelors 80 91% 41 76% 121 80% 
Masters 5 6% 10 19% 15 10% 
Doctorate 1 1% 1 2% 2 1% 
Missing 2 2% 2 4% 4 3% 

F Value 61 
Significance . . . 11 

AGE - Mean 28. 83 37. 92 32. 66 
Standard Deviation . 5. 32 11. 33 9. 49 
Minimum 20 22 20 
Maximum 46 59 59 

F Value 27 
Significance . . . 01*** 

EXPERIENCE - Mean . . 1. 49 1. 77 1. 61 
Standard Deviation . 2. 71 3. 50 3. 06 
Minimum 0 0 0 
Maximum 12 15 15 

F Value 08 
Significance . . . 79 

KNOWLEDGE - Mean . . . 3. 50 3. 66 3. 57 
Standard Deviation . 0. 95 0. 78 0. 88 
Minimum 1 1 1 
Maximum 5 5 5 

F Value 26 
Significance 0.14 

*** Significant at alpha = .01 level. 
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Approximately the same proportion of male and female 

participants were represented in both the student group and 

in the nonstudent group as shown in table 9. F values for 

business experience in accounting, graphical knowledge, and 

highest degree held were not significantly different. A 

larger percentage (91 percent compared to 76 percent) of the 

student group had completed a bachelor's degree; however, 

twice as many subjects in the nonstudent group had completed 

a master's degree. 

The average age of students was 28.8 as compared to 

37.9 for nonstudents. Students were significantly younger 

than nonstudents. 

Task A 

A total of 37 subjects participated in Task A, 

abstracting information. The subjects were 24 males and 13 

females, 23 students and 14 nonstudents. The average age 

was 33, and the average number of years of business exper-

ience in accounting was 1.7 years. 

Task R 

A total of 38 subjects participated in Task R, recog-

nizing relationships. The subjects were 25 males and 13 

females, 20 students and 18 nonstudents. The average age 

was 32, and the average number of years of business exper-

ience in accounting was 1.2 years. 
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TABLE 10 

DEMOGRAPHICS BY TASKS 

V a r i a b l e T f k A Task R Task 6 Task S Total 
# * # * # % § % # % 

SEX - male 24 65% 25 66% 27 69% 31 82% 107 70% 
- female . . . . 13 35% 13 34% 12 31% 7 18% 45 30% 

FORMAT 
Graphical . . . . 18 19 20 ]Q 7« en* 
T a b u ' a r » » 19 19 ]\ f g 

SUBJECTS 
Student . . . . . 23 62% 20 53% 23 59% 22 58% 88 58°/ 
Nonstudent . . . . 14 38% 18 47% 16 41% 16 42% 64 lit 

DEGREE 

Associate*^. ! ! ! ' " 2 * J g * * j 5% 

tatST* 3? 8S 3l S 3S "J 28 7« 12> « 
Doctorate* ! ! ! ! 3 M 5 1 3 X f « 4 » * « 1 « 
Hissing 1 3* 3 ar i w 

F Value 1 3/i 3 U 4 3* 
Significance 

0.85 
AGE 

» - V : : : : : 1:«? 3l:!i g - f j 3 2 - « 
Minimum 23 22 20 22 
Maximum 58 59 57 eq 

F Value a / 5 9 

Significance . . . . 
0.89 

EXPERIENCE 

: : : : ; i ; « 
Minimum o o o n 
Maximum 12 15 1 2 " 

F Value " 1 5 

Significance . . . . 0*38 
0.77 

KNOWLEDGE 
Mf»n

n 3.62 3.55 3.64 3 45 1 c7 
^ d : D e v 0-98 0.83 0.90 0 83 0*88 
Minimum 1 j , ",0,5 °- 8 8 

Maximum 5 5 5 £ 
F Value 
Significance . . 

0.47 
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Task G 

A total of 39 subjects participated in Task G, devel-

oping general trends. The subjects were 27 males and 12 

females, 23 students and 16 nonstudents. The average age 

was 33, and the average number of years of business exper-

ience in accounting was 1.9 years. 

Task S 

A total of 38 subjects participated in Task S, devel-

oping specific trends and projections. The subjects were 31 

males and 7 females, 22 students and 16 nonstudents. The 

average age was 33, and the average number of years of 

business experience in accounting was 1.6 years. 

Results of All Tasks 

As shown in table 10, the AGE, EXPERIENCE, KNOWLEDGE, 

and DEGREE variables were not significantly different in the 

four tasks. The number of male and female subjects and the 

number of student and nonstudent subjects were evenly dis-

tributed among the four tasks. The only exception was in 

Task S, where 82 percent of the subjects were male as 

compared to 65 percent, 66 percent, and 69 percent for Task 

A, Task R, and Task G, respectively. 

One assumption in this research was that all subjects 

would have a basic understanding of accounting because most 

subjects would have completed at least one course in 

accounting or finance. However, 22 out of the 152 subjects, 
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or 1 4 . 5 percent, stated that they had not completed an 

accounting or finance course. Of those 22 subjects, 7 were 

students who were enrolled in a graduate level accounting 

course for nonaccounting majors. The other 15 subjects were 

nonstudents, 6 from the Dallas Chapter of Association of 

Systems Management and 9 from GTE Southwest Incorporated. 

Of those 15 , six had a high school education, one had an 

associate degree, four had a master's degree, one had a 

doctorate, and one did not complete the demographics. With 

the exception of Task A, those 22 subjects with no previous 

accounting course were evenly distributed among the four 

tasks with seven in Task R, six in Task G, and seven in Task 

S. Only two were in Task A. 

Maior Hypotheses 

Multivariate analysis of variance (Norusis 1985 , 2 1 1 -

2 1 7 ; Stevens 1 9 8 6 , 1 1 3 - 1 4 4 ) and individual t tests (Borg and 

Gall 1 9 8 3 , 5 4 3 - 5 4 9 ) were used to test each major hypothesis 

( H Q A 1 , H Q A 2 , H Q A 3 , H Q A 4 ) . In the following paragraphs each 

task will be discussed. Analysis of the number of questions 

completed by subjects in each task group are shown in table 

1 1 . The averages and standard deviations of the decision 

quality variables are shown in table 12 . Statistical tests 

for the decision quality variables are shown in table 13 . 

The tables show two-tail tests of significance. 
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TABLE 11 

QUESTIONS COMPLETED BY SUBJECTS 

Task A Task R Task G Task S 
# % # % # % # % 

Tabular group: 
Number subjects -

Completing all 
questions . . . . 8 44% 10 53% 5 25% 1 5% 

Number questions 
completed -
Maximum . . . . 20 10 10 10 
Minimum . . . . 5 2 1 3 

Graphical group: 
Number subjects -

Completing all 
questions . . . . 0 0% 6 32% 9 47% 0 0% 

Number questions 
completed -
Maximum . . . . 17 10 10 9 
Minimum . . . . 2 7 2 l 

Task A 

Eight of the subjects using tabular reports completed 

all twenty questions (NUMBER), and none of the subjects 

using graphical reports completed all of the questions for 

Task A, abstracting information as shown in table 11. Sub-

jects in the tabular group completed an average of 16.47 

questions while subjects in the graphical group completed an 

average of 6.56 questions as shown in table 12. 

The score (SCORE) was computed by subtracting the cor-

rect response from the subjects' response for each question 

and then summing the nonnegative values. The smaller the 

score, the more accurately a subject completed questions in 

the experiment. The average score of the tabular group was 
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TABLE 12 

DECISION QUALITY VARIABLES 
(Averages and Standard Deviations) 

Task A Task R Task G Task S 
NUMBER: 

Tabular group -
mean 16.47 8.42 6.47 5.42 
std. deviation 4.39 2.27 3.44 2.06 

Graphical group -
mean . . . . . 6.56 8.32 8.45 4.21 
std. deviation 4.58 1.38 2.28 2.04 

SCORE1: 
Tabular group -
mean 5518.21 7.37 3.74 2132.11 
std. deviation 6721.99 1.95 2.62 763.63 

Graphical group -
mean 20483.67 6.89 4.55 3406.26 
std. deviation 7325.77 1.37 1.47 1103.95 

SC0RE2: 
Tabular group -
mean 14101.68 
std. deviation 6068.48 

Graphical group -
mean 15527.79 
std. deviation 4878.53 

5518 and the average score of the graphical group was 20484 

as shown in table 12. 

Hypothesis HQA1 stated that there would be no differ-

ence in decision quality between subjects using tabular 

reports and subjects using graphical reports when they were 

given a task of abstracting information. The results of 

MANOVA, using two dependent variables (NUMBER and SCORE) and 

one independent variable (FORMAT), yielded a Hotellings F 

value of 22.27, which was significant at the alpha = 0.01 

level as shown in table 13. This statistic was interpreted 
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as meaning that the two format groups were significantly 

different. The individual t tests of positive 6.73 for 

NUMBER and negative 6.48 for SCORE were both significant at 

the alpha = 0.01 level. Both NUMBER and SCORE contributed 

to the difference in the two groups. The subjects using 

tabular reports completed significantly more questions and 

scored significantly better than the subjects using graphi-

cal reports. 

TABLE 13 

STATISTICAL TEST FOR MAJOR HYPOTHESES 

Task A Task R Task G Task S 

MANOVA; 
Hotellings F . . . 22.27 2.73 3.05 6.93 
Significance . . . <0.01** 0.08* 0.06* <0.01*** 

D2 3.62 0.59 0.64 2.32 
Power level . . . . >0.95 <0.45 <0.45 >0.95 

t Tests: 
NUMBER T > G T = G G > T T = G 

t value 6.73 0.17 -2.13 1.82 
probability . . . <0.01*** 0.86 0.04** 0.08 
deg. of freedom . 35 36 37 36 

SC0RE1 T > G T = G T = G T > G 
t value -6.48 0.87 -1.20 -4.14 
probability . . . <0.01*** 0.39 0.24 <0.01*** 
deg. of freedom . 35 36 37 36 

SC0RE2 T = G 
t value -0.08 
probability 0.43 
deg. of freedom 36 

* Significant at alpha = .10 level. 
** Significant at alpha = .05 level. 
*** Significant at alpha = .01 level. 
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Task R 

Ten of the subjects using tabular reports completed all 

ten questions (NUMBER) and six of the subjects using graph-

ical reports completed all of the questions for Task R, 

recognizing relationships. Subjects in the tabular group 

completed an average of 8.42 questions while subjects in the 

graphical group completed an average of 8.32 questions. 

The score (SCORE) was computed by summing the number of 

correct responses. The larger the score, the more accur-

ately a subject completed questions in the experiment. The 

average score of the tabular group was 7.37 while the aver-

age score of the graphical group was 6.89. 

Hypothesis HQA2 stated that there would be no differ-

ence in decision quality between subjects using tabular 

reports and subjects using graphical reports when they were 

given a task of recognizing relationships. The results of 

MANOVA, using two dependent variables (NUMBER and SCORE) and 

one independent variable (FORMAT), yielded a Hotellings F 

value of 2.73. The power level was poor (less than 0.45); 

therefore, the alpha level was increase to 0.10. The 

Hotellings F value is significant at the alpha « 0.10 level. 

This statistic was interpreted as meaning that the two 

format groups were significantly different. James Stevens 

(1986, 128) states that if the multivariate null hypothesis 

is rejected, then generally at least one of the univariate 

t's will be significant. However, as in this research, 
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univariate t tests are not always significant. One reason 

stated by Stevens (1986, 128) is that the comparison invol-

ved some linear combination of the variables. The indivi-

dual t tests of 0.17 for NUMBER and 0.87 for SCORE were not 

significant at the alpha = 0.05 level. The subjects using 

tabular reports and the subjects using graphical reports 

completed approximately the same number of questions and did 

not have significantly different scores in terms of 

accuracy. 

Task G 

Five of the subjects using tabular reports completed 

all ten questions (NUMBER), and nine of the subjects using 

graphical reports completed all of the questions for Task G, 

developing general trends. Subjects in the tabular group 

completed an average of 6.47 questions while subjects in the 

graphical group completed an average of 8.45 questions. 

The score (SCORE) was computed by summing the number of 

correct responses. The larger the score, the more accur-

ately a subject completed questions in the experiment. The 

average score of the tabular group was 3.74, and the average 

score of the graphical group was 4.55. 

Hypothesis HQA3 stated that there would be no differ-

ence in decision quality between subjects using tabular 

reports and subjects using graphical reports when they were 

given a task of developing general trends. The results of 
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MANOVA, using two dependent variables (NUMBER and SCORE) and 

one independent variable (FORMAT), yielded a Hotellings F 

value of 3.05. The power level for Task G was poor (less 

than 0.45); therefore, the alpha level was increased to 

0.10. The Hotellings F value is significant at the alpha = 

0.10 level. This statistic was interpreted as meaning that 

the two format groups were significantly different. The 

individual t test of negative 2.13 for NUMBER was signifi-

cant at the alpha = 0.05 level. The individual t test of 

negative 1.2 for SCORE was not significant at the alpha = 

0.05 level. The number of questions but not the accuracy 

score contributed to a difference in the two format groups. 

The subjects using graphical reports completed significantly 

more questions than the subjects using tabular reports, but 

the graphical group was not significantly more accurate than 

the tabular group. 

Task S 

One of the subjects using tabular reports completed all 

ten questions (NUMBER) and none of the subjects using graph-

ical reports completed all ten questions for Task S, devel-

oping specific trends and projections. The average number 

of questions completed by the tabular group was 5.42, and 

the average number of questions completed by the graphical 

group was 4.21. 
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The two scores were computed by subtracting the correct 

response from the subjects' response for each question and 

summing the nonnegative values. The first score (SCORE1) 

represents responses to specific trend questions. The 

second score (SC0RE2) represents responses to specific 

projection questions. The smaller the scores, the more 

accurately a subject completed questions in the experiment. 

The average of SC0RE1 for the tabular group was 2132, and 

the average of SCORE1 for the graphical group was 3406. The 

average of SCORE2 for the tabular group was 14102, and the 

average of SC0RE2 of the graphical group was 15528. 

Hypothesis HQA4 stated that there would be no differ-

ence in decision quality between subjects using tabular 

reports and subjects using graphical reports when they were 

given a task of recognizing specific trends and projecting 

specific amounts. The results of MANOVA, using three depen-

dent variables (NUMBER, SC0RE1, SCORE2) and one independent 

variable (FORMAT), yielded a Hotellings F value of 6.93, 

which was significant at the alpha = 0.01 level. This 

statistic was interpreted as meaning that the two format 

groups were significantly different. The t test of negative 

4.14 for SC0RE1 was significant at the alpha = 0.01 level. 

The t test of positive 1.82 for NUMBER and negative 0.08 for 

SC0RE2 were not significant at the alpha =0.05 level. Only 

SCORE1 contributed to the difference in the two groups. The 

subjects using tabular reports scored significantly better 
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on specific trend questions than the subjects using graph-

ical reports. However, subjects using tabular reports did 

not complete significantly more questions and were not 

significantly more accurate when completing specific projec-

tion questions than were the subjects using graphical 

reports. 

Results of All Tasks 

The results of statistical tests for major hypotheses 

shown in table 13 indicate that the presentation format, 

with respect to the task being performed, does affect the 

decision-making process of financial decision makers. The 

scores of subjects using tabular reports were significantly 

better than the scores of subjects using graphical reports 

for Task A. The scores of subjects using tabular reports 

and graphical reports were not significantly different for 

Task R. The scores for the number of questions completed by 

subjects using graphical reports were significantly better 

than scores of subjects using tabular reports for Task G; 

however, the accuracy scores of subjects using tabular 

reports and graphical reports were not significantly differ-

ent for Task G. The accuracy scores for trend related ques-

tions of subjects using tabular reports were significantly 

better than scores of subjects using graphical reports for 

Task S; however, the accuracy scores for projection 
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questions and the number of questions completed were not 

significantly different for Task S. 

Secondary Hypotheses for Experience 

Hypotheses H0B1 and H0B2 stated that the decision 

quality of subjects receiving different report formats would 

have no relationship to their business experience in 

accounting. The product-moment coefficient r was used to 

correlate the number of questions completed (NUMBER) and a 

score of accuracy (SCORE) with the number of years of 

business experience in accounting (EXPERIENCE), which was a 

continuous variable. The correlation statistics represent 

only relationships and should not be interpreted to mean 

cause and effect (Borg and Gall 1983, 575). Correlation 

statistics are summarized by task in table 14. The table 

shows two-tail tests of significance. 

Task A 

For the tabular group in Task A, abstracting informa-

tion, the product-moment coefficients were positive 0.30 for 

NUMBER and negative 0.31 for SCORE. Neither coefficient was 

significant at the alpha =0.05 level. The results could be 

interpreted as meaning that a subject's performance with 

tabular formats was not related to his business experience 

in accounting. 

For the graphical group the product-moment coefficients 

were positive 0.67 for NUMBER and negative 0.60 SCORE. Both 
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product-moment coefficients were significant at the alpha = 

0.01 level. The results could be interpreted as meaning 

that a subject's performance with graphical formats was 

related to his number of years of business experience in 

accounting. 

TABLE 14 
RESULTS OF CORRELATION - BUSINESS EXPERIENCE 

TASK A TASK R TASK G TASK S 

Tabular Graphical Tabular Graphical Tabular Graphical Tabular Graphical 

NUMBER . . . . 0.30 0.67 0.22 0.33 0.06 -0.18 0.38 0.52 

Significance . 0.21 <0.01*** 0.37 0.17 0.80 0.46 0.11 0.02** 

SCORE1 . . . .-0.31 -0.60 0.06 0.25 0.01 -0.38 -0.66 -0.50 

Significance . 0.20 0.01*** 0.81 0.30 0.95 0.10 <0.01*** 0.03** 

SC0RE2 . . . . . . . . . . . . . . -0.32 -0.56 

Significance . . . . . . . 0.18 0.01*** 

Note: Product-moment coefficient r was used for EXPERIENCE. 

* Significant at alpha = 0.10 level. 
** Significant at alpha « 0.05 level. 
*** Significant at alpha * 0.01 level. 

Task R 

For the tabular group in Task R, recognizing relation-

ships, the product-moment coefficients were 0.22 for NUMBER 

and 0.06 for SCORE. For the graphical group the product-

moment coefficients were 0.33 for NUMBER and 0.25 for SCORE. 

None of the product-moment coefficients were significant at 

alpha = 0.05 level. The results could be interpreted as 

meaning that a subject's performance with either tabular or 
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graphical formats was not related to his business experience 

in accounting. 

Task G 

For the tabular group of Task G, developing general 

trends, the product-moment coefficients were 0.06 for NUMBER 

and 0.01 for SCORE. For the graphical group the product-

moment coefficients were negative 0.18 for NUMBER and 

negative 0.38 for SCORE. None of the coefficients were 

significant at alpha = 0.05 level. The results could be 

interpreted as meaning that a subject's performance with 

either tabular or graphical formats was not related to his 

business experience in accounting. 

Task S 

For the tabular group in Task S, specific trends and 

projections, the product-moment coefficients were positive 

0.38 for NUMBER, negative 0.66 for SC0RE1, negative 0.32 for 

SCORE2. EXPERIENCE to SCORE1 was significant at alpha = 

0.01 level. EXPERIENCE to NUMBER and to SC0RE2 was not 

significant at alpha = 0.05 level. The results could be 

interpreted as meaning that the accuracy for a subject in 

recognizing specific trends with tabular formats was related 

to his years of business experience in accounting. However, 

the accuracy for a subject in projecting specific amounts 

and his ability to complete more questions in a specified 
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amount of time with tabular formats was not related to his 

years of business experience in accounting. 

For the graphical group the product-moment coefficients 

were positive 0.52 for NUMBER, negative 0.50 for SC0RE1, 

negative 0.56 for SC0RE2. All three coefficients were 

significant at alpha = 0.05 level. The results could be 

interpreted as meaning that a subject's performance with 

graphical formats was related to his years of business 

experience in accounting. 

Results of All Tasks 

The correlations of a subject's performance with his 

business experience in accounting yielded surprising 

results. Only six significant relationships resulted as 

shown in table 14. Five of the six relationships were 

subjects using graphical formats. Only one significant 

relationship was for subjects using tabular formats. Two of 

the relationships were in Task A, and four of the relation-

ships were in Task S. No significant relationships resulted 

in Task R and Task G. 

Secondary Hypotheses for Graphical Knowledge 

Hypotheses H Q C 1 and H Q C 2 stated that the decision 

quality for subjects receiving different report formats will 

have no relationship to their perceived graphical knowledge. 

The number of questions completed (NUMBER) and a score of 

accuracy (SCORE) were correlated with perceived graphical 
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knowledge (KNOWLEDGE), which was a categorical variable, 

using Kendall's correlation coefficient, tau. The correla-

tion statistics represent only relationships and should not 

be interpreted to mean a cause and effect. The correlation 

statistics are summarized in table 15. The table shows two-

tail tests of significance. 

TABLE 15 

RESULTS OF CORRELATION - GRAPHICAL KNOWLEDGE 

TASK A TASK R TASK G TASK S 

Tabular Graphical Tabular Graphical Tabular Graphical Tabular Graphical 

NUMBER . . . . 0.38 0.09 -0.30 0.28 -0.01 0.09 0.06 0.66 

Significance . 0.05** 0.64 0.16 0.15 0.97 0.65 0.75 <0.01*** 

SCORE1 . . . .-0.39 -0.05 -0.32 -0.20 -0.19 -0.28 -0.20 -0.49 

Significance . 0.04** 0.80 0.13 0.32 0.32 0.16 0.32 0.01*** 

SC0RE2 . . . . -0.11 -0.40 

Significance . 0.58 0.05** 

NOTE: Kendall's correlation coefficient tau was used for KNOWLEDGE. 

* Significant at alpha = 0.10 level. 

** Significant at alpha * 0.05 level. 

*** Significant at alpha = 0.01 level. 

Task A 

For the tabular group in Task A, abstracting informa-

tion, the Kendall correlation coefficients were positive 

0.38 for NUMBER and negative 0.39 for SCORE. Both Kendall 

correlation coefficients were significant at alpha 0.05 

level. The results could be interpreted as meaning that a 



112 

subject's performance with tabular formats was related to 

his perceived graphical knowledge. 

For the graphical group the Kendall correlation coeffi-

cients were positive 0.09 for NUMBER and negative 0.05 for 

SCORE. Neither of the Kendall correlation coefficients was 

significant at the alpha = .05 level. The results could be 

interpreted as meaning that a subject's performance with 

graphical formats was not related to his perceived graphical 

knowledge. 

Task R 

For the tabular group in Task R, recognizing relation-

ships, the Kendall correlation coefficients were negative 

0.30 for NUMBER and negative 0.32 for SCORE. For the graph-

ical group the Kendall correlation coefficients were 

positive 0.28 for NUMBER and negative 0.20 for SCORE. None 

of the Kendall correlation coefficients were significant at 

the alpha = 0.05 level. The results could be interpreted as 

meaning that a subject's performance with either tabular or 

graphical formats was not related to his graphical know-

ledge. 

Task G 

For the tabular group in Task G, general trends, the 

Kendall correlation coefficients were negative 0.01 for 

NUMBER and negative 0.19 for SCORE. For the graphical group 

the coefficients were positive 0.09 for NUMBER and negative 



113 

0.28 for SCORE. None of the coefficients were significant 

at the alpha «= 0.05 level. The results could be interpreted 

as meaning that a subject's performance with either tabular 

or graphical formats was not related to his perceived graph-

ical knowledge. 

Task S 

For the tabular group in Task S, specific trends and 

projections, the Kendall correlation coefficients were posi-

tive 0.06 for NUMBER, negative 0.20 for SC0RE1, negative 

0.11 for SC0RE2. None of the coefficients were significant 

at the alpha = .05 level. The results could be interpreted 

as meaning that a subject's performance with tabular formats 

was not related to his graphical knowledge. 

For the graphical group the Kendall correlation coef-

ficients were positive 0.66 for NUMBER, negative 0.49 for 

SC0RE1, negative 0.40 for SC0RE2. SCORE2 was significant at 

alpha = 0.05 level. NUMBER and SC0RE1 were significant at 

alpha = 0.01 level. The results could be interpreted as 

meaning that a subject's performance with graphical formats 

was related to his perceived graphical knowledge. 

Results of All Tasks 

Only five Kendall correlation coefficients were signi-

ficant, two for the tabular groups in Task A and three for 

the graphical groups in Task S. No significant relation-

ships resulted in Task R and Task G. A subject's 
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performance in terms of both accuracy and the number of 

completed questions was related to his perceived graphical 

knowledge for subjects using graphical formats in Task S. 

However, in Task A a subject's performance in terms of both 

accuracy and the number of completed questions was related 

to his perceived graphical knowledge for a subject using 

tabular rather than graphical formats. 

Student and Nonstudent Groups 

A two-way analysis of variance was completed using 

SUBJECTS and FORMAT. The two subject groups were students 

and nonstudents. The two formats were graphical and tabu-

lar. The results are summarized in table 16. 

TABLE 16 

STATISTICAL TESTS FOR STUDENT/NONSTUDENT GROUPS 

Task A Task R Task G Task S 

Hotel 1 ings F 1.12 0.52 1.40 0.54 
Significance 0.34 0.60 0.26 0.66 

deg. of freedom 32 33 34 32 

Univariate F-tests: 

NUMBER 0.01 0.45 2.78 0.18 
Significance 0.92 0.51 0.11 0.68 
SC0RE1 0.46 0.15 1.57 0.12 
Significance 0.50 0.71 0.22 0.73 

SC0RE2 . . 0.91 
Significance 0.35 
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Hotellings F values of 1.12, 0.52, 1.40, and 0.54 for 

Task A, Task R, Task G, and Task S, respectively were not 

significant at the alpha = 0.05 level. The results were 

interpreted as meaning that the decision performance of 

students was not significantly different than the decision 

performance of nonstudents. The univariate F tests on the 

dependent variables by subjects also yielded no significant 

differences. 

Additionally, univariate F tests on three variables 

(EXPERIENCE, KNOWLEDGE, AGE) by subject groups were computed 

as shown in table 9. The F values for EXPERIENCE of 0.08 

and for KNOWLEDGE of 2.26 were not significant at the alpha 

= 0.05 level. The F value for AGE of 74.27 was significant 

at the alpha * 0.01 level. Students were significantly 

younger than nonstudents, but their business experience in 

accounting and perceived graphical knowledge were not 

significantly different. 

The results of these statistics will be discussed in 

the next chapter, Chapter VI. Implications of this research 

and suggested future research will be proposed. This 

research study will also be summarized in the next chapter. 
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CHAPTER VI 

RESULTS AND CONCLUSIONS 

The problem motivating this research will be reviewed 

in this chapter along with a summary of the experimental 

design. Analysis of results and significance of findings 

will be discussed along with directions for future research. 

Statement of Problem 

The problem motivating this research was the potential 

for managers to make inefficient decisions when they use 

reports which are presented inappropriately for a given 

task. This study varied presentation format and varied task 

activity. Each subject was presented with one of two report 

formats having one of four financially oriented tasks. The 

presentation formats were tabular and graphical. The task 

environments were Task A - abstracting information, Task R -

recognizing relationships, Task G - developing general 

trends, and Task S - developing specific trends and projec-

tions . 

HoAl: There will be no difference in decision 
quality between subjects using tabular reports and 
subjects using graphical reports when the subjects 
are given a task of abstracting information. 

117 



118 

HoA2; There will be no difference in decision 
quality between subjects using tabular reports and 
subjects using graphical reports when the subjects 
are given a task of comparing information and 
recognizing relationships. 

HoA3: There will be no difference in decision 
quality between subjects using tabular reports and 
subjects using graphical reports when the subjects 
are given a task of developing general trends. 

HoA4: There will be no difference in decision 
quality between subjects using tabular reports and 
subjects using graphical reports when the subjects 
are given a task of developing specific trends and 
specific projections. 

HoBl: There will be no relationship between 
decision quality and business experience in 
accounting for subjects using tabular reports. 

HoB2: There will be no relationship between 
decision quality and business experience in 
accounting for subjects using graphical reports. 

HoCl; There will be no relationship between 
decision quality and graphical knowledge for 
subjects using tabular reports. 

HoC2; There will be no relationship between 
decision quality and graphical knowledge for 
subjects using graphical reports. 

Experimental Design 

A research framework, which was presented in table 5 of 

Chapter III, was developed to identify variables used in 

prior presentation format research. The categories of vari-

ables chosen for this research were information subsystem, 

task environment, user environment, and use process. The 

independent variable of presentation format was selected 

from the information subsystem category. The independent 
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variable of task activity was selected from the task envi-

ronment category. The user environment category included 

demographics of age, business experience in accounting, 

graphical knowledge, education, and gender. The dependent 

variable of decision performance was selected from the use 

process category. The surrogate of decision performance was 

decision quality measured by the number of questions com-

pleted by the subjects and their accuracy score for a timed 

experiment. 

This study used a different experimental instrument for 

each task activity. The four measurement instruments were 

developed from a revised problem adapted from Garrison 

(1982) with permission of the publisher. Each task environ-

ment had a tabular and a graphical format. The tabular for-

mats were developed following generally accepted accounting 

principles. The graphical formats were developed following 

guidelines suggested by Andersen (1983), Jarett (1983), 

Tufte (1983), Taylor (1983), and Taylor and Anderson (1986). 

The tasks were developed based on the research of Bloom 

(1956), Simon (1977), and Einhorn and Hogart (1981). 

Subjects were selected from the M.B.A. programs of the 

University of North Texas and East Texas State University, 

from the Dallas Chapter of Association of Systems Manage-

ment, and from a group of managers at GTE Southwest Incor-

porated at Las Colinas. The subjects were randomly assigned 

to task and format through the random distribution of 
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materials. Each subject completed one of four tasks using 

one of two formats. 

Analysis of Results 

Multivariate analysis of variance (MANOVA) and individ-

ual t tests were used to test each major hypothesis (HQA1, 

H QA2, HQA3, H QA4). Table 13 in Chapter V contains results 

of the statistical tests for each task. 

Bivariate correlation statistics were used to test the 

secondary hypotheses (HQB1, HQB2, HQC1, HQC2). The product-

moment coefficient r was used to correlate the number of 

questions completed (NUMBER) and a score of accuracy (SCORE) 

with the number of years of business experience in account-

ing (EXPERIENCE), which was a continuous variable. The 

Kendall's tau coefficient was used to correlate the number 

of questions completed (NUMBER) and a score of accuracy 

(SCORE) with perceived graphical knowledge (KNOWLEDGE), 

which was a categorical variable. Tables 14 and 15 in 

Chapter V contain results of correlation. 

Two-way analysis of variance was used to determine 

whether the student and nonstudent groups (SUBJECTS) were 

significantly different in their use of graphical and tab-

ular formats (FORMAT). Table 16 in Chapter V contains 

results of the analysis. 
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Maior Hypotheses 

The results of statistical tests for major hypotheses 

are summarized in table 17. Presentation format, with 

respect to the task being performed, does have a relation-

ship to the decision-making process of financial decision 

makers. 

TABLE 17 

RESULTS OF MAJOR HYPOTHESES 

Number of 
Task Questions Accuracy 

H Al: Abstraction T > G *** T > G *** 
o 

HoA2: Recognition T = G T = G 

H Q A 3 : General Trend T < G ** T = G 

H Q A 4 : Specific Trend T = G T > G *** 

T = subjects using tabular formats, 
G = subjects using graphical formats. 

* Significant at alpha = 0.10 level. 
** Significant at alpha = 0.05 level. 
*** Significant at alpha = 0.01 level. 
= Not significantly different. 

The first major hypothesis stated that there would be 

no difference in decision quality between subjects using 

tabular reports and subjects using graphical reports when 

the subjects were given a task of abstracting information. 

That hypothesis was rejected. The subjects using tabular 

reports completed significantly more questions and were more 
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accurate than the subjects using graphical reports for Task 

A, abstracting information. 

The second major hypothesis stated that there would be 

no difference in decision quality between subjects using 

tabular reports and subjects using graphical reports when 

the subjects were given a task of comparing information and 

recognizing relationships. That hypothesis was not 

rejected. There was no significant difference in the 

decision quality of the subjects using tabular reports and 

the subjects using graphical reports for Task R, recognizing 

relationships. 

The third major hypothesis stated that there would be 

no difference in decision quality between subjects using 

tabular reports and subjects using graphical reports when 

the subjects were given a task of developing general trends. 

That hypothesis was rejected. The subjects using graphical 

reports completed significantly more questions, although the 

answers were not significantly more accurate than the sub-

jects using tabular reports for Task G, developing general 

trends. 

The fourth major hypothesis stated that there would be 

no difference in decision quality between subjects using 

tabular reports and subjects using graphical reports when 

the subjects were given a task of developing specific trends 

and specific projections. That hypothesis was rejected. 

The subjects using tabular reports were significantly more 
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accurate in terms of specific trends, although they did not 

complete significantly more questions and were not 

significantly more accurate in terms of specific projections 

than the subjects using graphical reports for Task S, 

developing specific trends and specific projections. 

The major hypotheses stated in this research resulted 

from a paradigm, repeated in figure 3, which was based on 

prior research. That paradigm exhibits that the effective-

ness of a subject's use of a report format changes as the 

task changes. The results of this research support that 

paradigm. 

Graphic 

F 

0 

R 

M 

A 

T 

Tabular 

TASK G 
T<G NUMBER 
T=G SCORE 

TASK R 
T=G NUMBER 
T=G SCORE 

TASK A 
T>G NUMBER 
T>G SCORE 

TASK S 
T=G NUMBER 
T>G SCORE1 
T=G SC0RE2 

LOW 
A C T I V I T Y A N D C O M P L E X I T Y 

High 

Figure 3. Experimental activities in paradigm: T - tabular 
group; G = graphical group. 

Tabular reports provided information more effectively 

than graphical reports for tasks in which subjects were 
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required to use precise amounts. Task A and Task S were 

examples. The subjects who used tabular formats did better 

than the subjects who used graphical formats in those two 

tasks. 

Subjects were asked to abstract and to record one 

precise dollar amount in Task A. The subjects who used 

graphical reports had to locate the item, to review the 

scale, to convert the point into a dollar amount, and to 

record the dollar amount. The subjects who used tabular 

reports had only two steps: to locate the item and to 

record the dollar amount. 

Subjects were asked to develop a trend based on either 

three or five dollar amounts and to project a precise dollar 

amount in Task S. The subjects who used graphical reports 

had to review the items, to recognize the trend, to review 

the scale, to convert the projected point into a dollar 

amount, and to record the dollar amount. The subjects who 

used tabular reports had fewer steps. They had to review 

the items, to calculate the trend, to calculate the 

projected dollar amount, and to record the dollar amount. 

The information presentation format did not affect 

decision quality for a task in which only two or three items 

were compared. Task R was an example. Subjects were asked 

to compare two or three dollar amounts and to understand the 

relationship of the amounts, which amount was largest. The 

subjects who used tabular formats did equally as well as the 
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subjects who used graphical formats. The subjects who used 

tabular reports had to locate the items, to compute which 

item was largest, and to record the answer. No computation 

had to be made by the subjects who used graphical reports, 

but they had the same number of steps. They had to locate 

the items, to visually recognize which item was largest, and 

to record the answer. 

Graphical reports provided information more effectively 

for tasks in which the subjects were required to develop 

trends. Task G was an example. The subjects were asked to 

review three or five dollar amounts and to develop a trend 

(i.e., increasing at an increasing rate, increasing at a 

consistent rate, increasing at a decreasing rate, remaining 

basically the same). The subjects who used graphical for-

mats did better than the subjects who used tabular formats. 

The subjects who used graphical formats could see the trend 

based on the shape of the curve. The subjects who used 

tabular formats needed to mathematically compute the trend 

which could take more than one computation. 

Secondary Hypotheses 

The results of statistical tests for secondary hypoth-

eses are summarized in table 18. With few exceptions, no 

relationships between decision quality and either business 

experience in accounting or graphical knowledge was 

reported. 
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TABLE 18 

CORRELATION RESULTS OF SECONDARY HYPOTHESES 

D e c i s i o n Q u a l i t y 
Task Task Task Task 
A R G S 

Business Experience: 

HQB1 - using tabular = 

H Q B 2 - using graphical ** = = ** 

Graphical Knowledge: 

HQC1 - using tabular ** = = = 

HoC2 - using graphical = = = ** 

** Significant at alpha = 0.05 level. 
= Not significantly different. 

The hypothesis, HQB1, stated that there would be no 

relationship between decision quality and business experi-

ence in accounting for subjects using tabular reports. That 

hypothesis was not rejected for Task A, Task R, and Task G. 

With few exceptions, the decision quality for subjects using 

tabular formats was not related to their business experience 

in accounting. However, subjects' decision quality, in 

terms of accuracy with specific trend questions, was related 

to business experience in accounting for Task S. The more 

years of business experience in accounting, the more accur-

ate the subjects' scores. This result supported a prefer-

ence for tabular reports by subjects with more business 

experience, called "conditioning bond" by Lusk and Kersnick 
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(1979). Supposedly, those subjects completing a specific 

trend task were more familiar with tables and, therefore, 

used that format more effectively. 

The hypothesis, HQB2, stated that there would be no 

relationship between decision quality and business exper-

ience in accounting for subjects using graphical reports. 

That hypothesis was not rejected for Task R and Task G. 

However, a subject's decision quality, in terms of accuracy 

and number of questions completed, was related to his busi-

ness experience in accounting for Task A and Task s. it was 

assumed that additional business experience in accounting 

also means additional experience with the use of graphical 

formats for subjects completing some but not all task 

activities. 

The hypothesis, HoCl, stated that there would be no 

relationship between decision quality and graphical know-

ledge for subjects using tabular reports. That hypothesis 

was not rejected for Task R, Task G and Task S. No rela-

tionships in those tasks were significant. However, sub-

jects' decision quality, in terms of accuracy and number of 

questions completed, was related to graphical knowledge in 

Task A. On the surface, it would appear that subjects who 

have a higher perceived graphical knowledge use tabular 

formats more effectively for tasks that require the subjects 

to abstract information. If that was a valid relationship, 

one would expect the same relationship for subjects using 
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graphical reports. However, no significant relationship 

between decision quality and graphical knowledge was found 

for subjects using graphical formats for Task A as discussed 

in the next paragraph. 

Hypothesis, HQC2, stated that there would be no rela-

tionship between decision quality and graphical knowledge 

for subjects using graphical reports. No relationships were 

significant in Task A, Task R, and Task G. However, deci-

sion quality was significantly related to graphical know-

ledge in Task S. That task required subjects to review line 

graphs and to make specific dollar amount projections. 

Perhaps that was the only task of the four tasks in which 

graphical knowledge was necessary to improve decision 

quality. In other words, subjects with more graphical know-

ledge were better equipped to project dollar amounts based 

on their ability to read and interpret the graphical 

formats. 

Comparison of Subjects 

First, the demographic profiles of students and nonstu-

dents were compared. Analysis of variance indicated no sig-

nificant differences between the two groups for business 

experience in accounting, for perceived graphical knowledge, 

or for highest degree completed as shown in table 19. More 

students had completed bachelor's degrees than nonstudents; 

however, twice as many nonstudents had their master's 
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degree. All of the students were currently enrolled in a 

graduate program. The graduate students were significantly 

younger than nonstudents. However, youth did not impact 

their decision quality as evidenced by the results of 

statistical test of decision quality as discussed in the 

next paragraph. 

TABLE 19 

Variable: 

DIFFERENCES IN SUBJECT GROUPS 

Student Nonstudent 

EXPERIENCE: 

Mean 1.49 1.77 

KNOWLEDGE: 

Mean 3.50 3.66 

DEGREE: 
High School 0 7 
Associate 0 3 
Bachelors 80 41 
Masters 5 10 
Doctorate 1 l 
Missing 2 2 

AGE: 
Mean 28.83 37.92 

DECISION QUALITY: 
Tabular versus graphical -
Task A 
Task R 
Task G 
Task S 

*** Significantly different at alpha = 0.01 level. 
= Not significantly different. 

* * * 
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The results of a two-way analysis of variance using the 

two subject groups (students and nonstudents) and the two 

format groups (tabular and graphical) were interesting be-

cause no significant differences resulted between graduate 

students and nonstudents. Another interesting observation 

was that, on the average, students' decision quality was 

better, but not significantly, than nonstudents' decision 

quality for both format groups in Task R and for the tabular 

format group in Task S. In all other cases nonstudents' 

decision quality was better, but not significantly, than 

students' decision quality. Most of the graduate students 

were currently enrolled in an accounting course and had been 

studying financial statements. They might have been more 

familiar with financial statements; and therefore, their 

decision quality in Task R and in Task S was better than 

nonstudents' decision quality. 

Comparison to Prior Research 

The results of this research indicate that presentation 

format, with respect to the task being performed, affects 

the decision-making process of financial decision makers. 

The results of this study support the results of a graphical 

study using two tasks activities done by Schutz (1961b). He 

reported that a subject's use of a format might vary with 

different tasks. Also, Zmud, Blocher, and Moffie (1983) 
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reported that decision making with tabular or graphical 

report formats varied as a function of task complexity. 

The findings of this research support the findings of 

the study done by Bariff and Lusk (1977) where subjects 

preferred tabular reports over graphical reports when asked 

to locate and to abstract values, a task similar to Task A 

in this study. Also, Lusk and Kersnick (1979) reported that 

subjects perceived tabular reports as less complex than 

graphical reports when asked to develop discrete values, a 

task similar to Task S in this study. 

Researchers have reported no significant difference in 

decision making for users of different presentation formats 

(Lucas and Nielsen 1980; Davis 1981; Watson and Driver 1983; 

Remus 1984; Benbasat and Dexter 1985; Jarvenpaa, Dickson, 

and DeSanctis 1985). Before assuming that subjects do 

equally well with either a tabular format or a graphical 

format for a task similar to Task R in this study, another 

possible reason for finding no significant difference should 

be considered. Perhaps the measurement instrument in this 

research, as well as in prior research, was not precise 

enough to reveal potential differences. An indication of 

that problem in this research was that a large number of 

subjects (53 percent of tabular users and 32 percent of 

graphical users) completed all of the questions in Task R. 

If more questions had been included in the instrument, a 
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significant difference in decision quality between subjects 

using different report formats may have resulted. 

In simulation studies, Benbasat and Schroeder (1977) 

and Benbasat and Dexter (1986) reported that subjects having 

graphical reports used fewer reports than subjects having 

tabular reports. Tullis (1981) reported that users of 

graphical reports took less time than users of narrative 

reports. For the tasks used in those studies and in Task G 

of this study, it was assumed that the information in graph-

ical reports was processed and understood in less time than 

the information in tabular reports. Jarvenpaa and Dickson 

(1986) stated that using graphical formats, especially for 

management decision making, enabled managers to assimilate 

large amounts of information more quickly than when the 

managers used tabular formats. 

This research also studied differences between graduate 

student and nonstudent subjects. The results of this study 

support the findings of several researchers. 

Hofstedt (1972) reported no significant differences in 

terms of observed output between executives and M.B.A. stu-

dents. He suggested that the M.B.A. candidate majoring in 

accounting and finance would seem to be a reasonable surro-

gate for the investor in a task similar to his experiment. 

Ashton and Kramer (1980) reported that studies which 

have focused on decision making have found similarities in 

the decision making of student and nonstudent groups. After 
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reviewing prior research comparing students and nonstudents, 

Burnett and Dunne (1986) stated that the two groups are 

similar for studies which cover decision processes and 

information processing. From their review of five prior 

studies using M.B.A. students, Gordon, Slade, and Schmitt 

(1986) reported no important between-group difference. 

The results of this study support the findings reported 

by Hofstedt (1972), Ashton and Kramer (1980), Burnett and 

Dunne (1986), Gordon, Slade, and Schmitt (1986). As a 

result, both external and internal validity were improved. 

Graduate students were valid surrogates for business profes-

sionals on the tasks designed for this study. Both groups 

had a similar understanding about the tasks as evidenced by 

no significant difference in decision quality for the two 

groups. The results of this study may be generalized to the 

experimentally accessible population, the local population. 

The graduate students were similar to nonstudents in 

critical respects. 

Experimental Limitations 

The major limitation of any laboratory experiment is 

the artificial environment in which the subjects work. This 

experiment required a test-type environment, one that was 

common to students but was uncommon to nonstudents. Perhaps 

that was one reason why students' decision quality was 
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better, although not significantly, than nonstudents in some 

cases. 

Managers who read financial statements and make deci-

sions work in a less sterile environment. In other words, 

they may not have a clean desk with only one project on top, 

correct lighting, and uninterrupted decision-making time. 

Some of the managers commented after the experiment that 

they were not used to having uninterrupted periods of time 

even though the entire experiment took only thirty minutes. 

Another problem was that some subjects at the professional 

meeting, where one experiment was administered, commented 

that the experiment would be great entertainment at a party. 

That comment and others were perceived as meaning that the 

experiment was not taken seriously by all subjects. 

However, the laboratory experiment improved internal 

validity because the environment was controlled for all 

subjects. Giving the experiment in each individual's office 

not only would be time-consuming but also would not control 

for environment. 

This research was limited to using the financial state-

ments of one firm for decision making. Decision making at 

the operational control level or the strategic planning 

level were not implemented in this study; only decision 

making at the management control level was necessary. Also, 

decision making was limited to one functional area, finance. 

Marketing and manufacturing decisions were not included. 
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No psychological or behavioral variables were included 

in this study. No measure of the decision-making processes 

or information seeking activities of the subjects was made. 

Only demographic data were collected and correlated with 

scores and compared between groups. 

Design Limitations 

More than 50 percent of the subjects using tabular 

formats in Task R completed all of the questions. Compared 

to the other three tasks, that was the largest percentage of 

questions completed. If more than ten questions had been 

included in Task R, the results could have been different. 

However, because the significance level was so high, p = 

0.864, additional questions may not have changed the proba-

bility of a significant difference sufficiently to reject 

the null hypothesis. 

Another design limitation was the use of a five-point 

scale to measure graphical knowledge. First, graphical 

knowledge was a perceived value and was not measured by a 

subject's actual knowledge. Second, only a five-point scale 

was used. If a test had been designed to measure graphical 

knowledge, the correlation results between knowledge and 

decision quality of subjects using graphical formats or 

tabular formats could be significant. 

This experiment did not measure how well subjects used 

graphical formats. It measured only if the decision quality 
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of subjects using graphical formats was significantly dif-

ferent from the decision quality of subjects using tabular 

formats. 

Some prior graphical studies have used and measured the 

effects of color. This study used only black and white 

presentations. 

Directions for Further Research 

Future research could be improved by making at least 

two changes to this study. The first change would be to add 

more questions to the measurement instrument for Task R. In 

Task R, 53 percent of subjects using tabular formats and 32 

percent of subjects using graphical formats completed all 

ten questions in Task R. The time constraint could be 

reduced; however, a few of the subjects commented that just 

as they decided what to do, the time was up. Instead, if 

the number of questions was increased and the time limit 

remained five minutes, then a wider range of decision-making 

quality might be measured. 

The second change involves measuring graphical know-

ledge. The simplest change would be to use an eight-point 

scale rather than a five-point scale to measure perceived 

graphical knowledge. An eight-point scale would remove the 

neutral rating and provide more variability. However, the 

results would still be perceived knowledge rather than 

actual knowledge. A better solution would be to administer 
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a test which measured graphical knowledge. At least fifty-

four standardized tests include items that measure ability 

with graphics (Beniger 1975). The researcher would need to 

measure the validity of the test in addition to selecting 

the appropriate standardized test. The test selected should 

measure both performance with graphical formats and perfor-

mance with tabular formats to avoid bias for one format. 

Future research could include the financial statements 

of more than one firm for the subjects to review. The 

questions could be designed to represent acquisition and 

merger situations. As a result, strategic planning could be 

implemented in future studies. 

Additional research is needed to determine if graphical 

formats only save time. Subjects using graphical formats 

completed more questions than subjects using tabular formats 

in Task G, which was recognizing general trends. However, 

accuracy was not significantly better for the graphical 

group than for the tabular group. Perhaps graphical formats 

do not improve accuracy. 

Future research should include a graphical training 

seminar. The accuracy of the subjects using graphical 

formats may improve if the subjects are taught how to use 

the graphical formats. Subjects may use graphical formats 

correctly only after learning how the information in the 

formats is presented and what that information means. 

Pretest and posttest would be necessary to measure that 
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result. Future research should, at a minimum, include a 

measure of the subjects' prior knowledge of the formats 

used. Then the researcher would know if additional training 

was necessary or how knowledge impacted the subjects' use of 

a particular format. 

The learning variable should be implemented in future 

research. Subjects may use a format effectively only after 

they have had experience using the format. Repeated trials 

would be necessary to test for that result. 

Future research that presents both graphical and 

tabular formats is needed. Lucas (1981) reported that users 

developed a better understanding of the inventory decision 

task when both graphical and tabular reports were presented 

rather than graphical reports alone or tabular reports 

alone. A measure of time as well as accuracy would be 

imperative. Subjects using both graphical and tabular 

reports might complete fewer questions or take more time to 

complete the task than would subjects using only graphical 

reports or subjects using only tabular reports. 

Summary 

This research developed a framework and an experimental 

model which may be used by other researchers. This research 

was one of few studies in which tasks were varied along with 

presentation formats. The findings of this research 

supported a paradigm developed for this study; the 
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effectiveness of a subject's use of a report format changes 

as the task changes. The results of this research also 

support its purpose; the presentation format, with respect 

to the task being performed, affects the decision-making 

process of financial decision makers. 

No significant relationships between decision accuracy 

and either business experience in accounting or graphical 

knowledge for most tasks resulted. The results indicate 

that, with few exceptions, even though decision makers are 

familiar with tabular formats, they do not use that format 

any more efficiently than they use graphical formats. 

The demographic characteristics of M.B.A. students were 

not significantly different from the characteristics of 

business professionals with the exception of age. In 

addition, the decision quality of the two subject groups was 

not significantly different. The results indicate that 

graduate students may be good surrogates for business 

professionals in similar experiments. 

Future research should focus on whether graphical for-

mats improve the accuracy of decision making as well as the 

time to make decisions or to complete activities. Addi-

tional presentation format research which will include the 

effects of training and of learning is needed. Researchers 

should carefully match the format with the task and include 

measures of both accuracy and time as well as a measure of 

graphical knowledge. 
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Year Author 
Independent 
Variables 

Dependent 
Variables 

1927 +Washburne Recal1 Presentation format 

1961 +Schutz (a) Preference 
Decision time 
Decision accuracy 

Presentation format 

1961 +Schutz (b) Preference 
Decision time 
Decision accuracy 

Presentation format 
Task complexity 

1971 +Gerrity I S Use Demographics 

1974 Chervany & Dickson Decision costs 
Decision time 
Decision confidence 

Presentation format 
Cognitive style 

1974 Senn & Dickson I S Use 
Decision costs 
Decision time 
Decision confidence 

Information content 
Presentation media 
Organization 

1977 +Bariff & Lusk Preference Presentation format 
Information content 
Cognitive style 

1977 +Benbasat & Schroeder I S Use 
Decision time 
Decision costs 

Information content 
Cognitive style 
Demographics 

1978 +Zmud Preference Presentation format 

1979 Benbasat & Dexter Decision costs 
Decision time 
I S Use 

Information content 
Cognitive style 

1979 +Lusk Decision accuracy Presentation format 
Cognitive style 

1979 +Lusk & Kersnick Preference Presentation format 
Cognitive style 

1980 +Lucas & Nielsen Learning 
Decision costs 

Presentation format 
Cognitive style 
Demographics 
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Year Author 
Dependent 
Variables 

Independent 
Variables 

1981 +Davis Decision time 
Decision costs 
Decision confidence 

Presentation format 
Cognitive style 
Organization 

1981 +Doty Cognitive process Presentation format 
Presentation media 
Cognitive style 
Demographics 

1981 Gremillion & Jenkins Recall Presentation format 
Instructor 

1981 +Lucas Preference 
Decision costs 
Comprehension 

Presentation format 
Presentation media 
Cognitive style 

1981 Oppenheim, Kydd, 
Carroll 

Decision accuracy 
Perceptions 
Decision time 

Presentation format 
Time frame 

1981 +Tullis Preference 
Decision time 
Decision accuracy 

Presentation format 

1982 Benbasat & Dexter Decision costs 
Decision time 

Presentation format 
Cognitive style 

1983 Jenkins Decision costs 
Decision time 
Satisfaction 
Decision confidence 
I S Use 

Presentation media 
Cognitive style 
Goal specificity 
Demographics 

1983 +Watson & Driver Recall Presentation format 

1983 +Zmud, Blocher, Moffie Decision accuracy 
Learning 
Performance 
evaluation 

Presentation format 
Task complexity 
Cognitive style 
Demographics 

1984 Bell Performance 
evaluation 

Presentation format 
Information content 
Time frame 
Organization 
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Year Author 
Dependent 
Variables 

Independent 
Variables 

1984 Compugraphic 
Corporation 

Decision time 
Comprehension 
Satisfaction 

Presentation media 
Demographics 

1984 +Remus Decision costs Presentation format 
Learning 

1985 +Benbasat & Dexter Satisfaction 
Decision time 
Decision costs 

Presentation format 
Cognitive style 
Presentation media 

1985 +DeSanctis & Jarvenpaa Satisfaction 
Learning 
Decision accuracy 
Decision confidence 

Presentation format 

1985 +Jarvenpaa, Dickson, 
DeSanctis 

Satisfaction 
Decision accuracy 
Decision confidence 

Presentation format 
Task complexity 

1986 +Benbasat & Dexter Satisfaction 
Decision time 
I S Use 
Decision costs 

Presentation format 
Time frame 

1986 +Benbasat, Dexter, Todd Satisfaction 
Decision time 
Decision costs 

Presentation format 

1986 +Dickson, DeSanctis, 
McBride 

Satisfaction 
Decision accuracy 
Comprehension 

Presentation format 

1986 +Vogel, Lehman, Dickson Recall 
Perceptions 
Comprehension 
Performance 
evaluation 

Presentation format 

+Graphical studies. 
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Cite 

APPENDIX B 
Presentation Format Studies Using Decision Quality 

as Measured by Cost 

Type of Study 

Chervany & Dickson, 1974 
Senn & Dickson, 1974 
Benbasat & Schroeder, 1977 
Benbasat & Dexter, 1979 
Lucas & Nielsen, 1980 
Davis, 1981 
Lucas, 1981 
Benbasat & Dexter, 1982 
Jenkins, 1983 
Remus, 1984 
Benbasat & Dexter, 
Benbasat & Dexter, 
Benbasat, Dexter, 

1985 
1986 

Todd, 1986 

Production 
Purchasing management 
Inventory/production 
Inventory/production 
Transportation management* 
Inventory/production 
Inventory/product ion 
Inventory/production* 
Production 
Inventory/production 
Marketing 
Marketing 
Marketing 

* Profit/increase in rate profit 
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APPENDIX C 
Presentation Format Studies Using Decision Quality 

as Measured by Accuracy 

Cite Type of Study 

Schutz, 1961 Find trend analysis. 
Schutz, 1961b Point reading/comparing. 
Lusk, 1979 Abstraction of information. 
Tullis, 1981 Telephone line testing. 
Zmud, Blocher & Moffie, 1983 Internal audit of invoices. 
Desanctis & Jarvenpaa, 1985 Forecast of EPS. 
Jarvenpaa, Dickson, 

DeSanctis, 1985 Marketing allocation. 
Dickson, DeSanctis, McBride, 1986 1-Bank loan credit. 
Dickson, DeSanctis, McBride, 1986 2-Forecast market demand. 
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Cite 

APPENDIX D 

Subjects Used in Presentation Format Studies 

Type of Study 

Washburne, 1927 

Schutz, 1961 
Zmud, 1978 
Lusk & Kersnick, 1979 
Lusk, 1979 
Watson & Driver, 1983 
Remus, 1984 
Benbasat & Dexter, 1979 

Gremillion & Jenkins, 1981 
Benbasat & Dexter, 1982 

Jenkins, 1983 
Compugraphic Corporation,1984 
Benbasat & Dexter, 1985 

Benbasat & Dexter, 1986 

Benbasat, Dexter, Todd, 1986 

Dickson, DeSanctis, 
McBride, 1986 

Chervany & Dickson, 1974 
Benbasat & Schroeder, 1977 

Lucas & Nielsen, 1980 

Davis, 1981 
Oppenheim, Kydd, 

Carroll, 1981 
DeSanctis & Jarvenpaa, 1985 
Jarvenpaa, Dickson, 

DeSanctis, 1985 

STUDENTS: 
Several thousand junior high 
school children 
Ten students 
35 undergraduate MIS students 
403 undergraduate students 
403 undergraduate students 
29 junior & senior BA students 
53 junior business majors 
24 advanced accounting 
students, 20 faculty, 
4 accountants 
900 junior & senior BA students 
61 undergraduate & graduate 
students 
64 students 
300 business students 
35 undergraduate & graduate 
marketing students 
65 marketing undergraduate & 
graduate students 
66 marketing undergraduate & 
graduate students 
840 junior & senior business 
students 

GRADUATE STUDENTS: 
22 MBA students 
Graduate students in operations 
management 
36 MBA students; 36 practicing 
engineers; 42 executives 
96 MBA students with SIMPRO 

MBA students 
75 MBA students 

63 graduate students 



153 

APPENDIX D 

Subjects Used in Presentation Format Studies 

Cite Type of Study 
MANAGERS 

Gerrity, 1971 11 bank investment officers 
Lucas, 1981 Managers in executive program at 

Stanford University 

OTHER BUSINESS 
Schutz, 1961b 10 male employees at Battelle 

Memorial Institute 
Senn & Dickson, 1974 33 members of National Associa-

tion of Purchasing Management 
Bariff & Lusk, 1977 17 individuals with community 

nursing service 
Tullis, 1981 8 Bell System employees 
Zmud, Blocher, Moffie, 1983 51 cost accountants 
Bell, 1984 30 members of Society of 

Financial Analysts 
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Cite 

APPENDIX E 

Presentation Format Research Using Cognitive Style 

Test/ Measure 

Chervany & Dickson, 1974 

Bariff & Lusk, 1977 

Benbasat & Schroeder, 1977 

Benbasat & Dexter, 1979 

Lusk, 1979 

Lusk & Kersnick, 1979 

Lucas & Nielsen, 1980 

Davis, 1981 

Doty, 1981 

Lucas, 1981 

Zmud, Blocher, Moffie, 1983 

Benbasat & Dexter, 1982 

Benbasat & Dexter, 1985 

ATGSB 
Quant i tat ive/verba1 

EFT/ 
Analytic ability 

Bieri/ 
Differentiation facet 

Category Width 
Estimation ability 

Barkin/ 
High/low analytic 

EFT/ 
High/low analytic 

EFT/ 
Field independents/ 
Field dependents 

EFT 
High/low analytic 

Myers-Briggs 
Analytic/heuristic 

Myers-Briggs 
IT/ST/IF/SF 

Myers-Briggs 
Intuitive/Sensation 

Barkin/ 
Analytic/heuristic 

GEFT 
Field independents/ 
Field dependents 

GMAT 
Quantitative skills 

GEFT/ 
High/low analytic 

GEFT/ 
Field independents/ 
Field dependents 

ATGSB = Aptitude Test for Graduate Study in Business 
Barkin = adaptation of GEFT 
Bieri = Bieri Cognitive Complexity Test 
EFT = Embedded Figures Test (Witkin, et al., 1962) 
GEFT = Group Embedded Figures Test (Witkin, et al., 1971) 
GMAT = Graduate Management Admission Test 
IT = Intuitive/Thinking type 
ST = Sensation/Thinking type 
IF = Intuitive/Feeling type 
SF = Sensation/Feeling type 
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APPENDIX F 

NULL HYPOTHESES 

HoAl: There will be no difference in decision 
quality between subjects using tabular reports and 
subjects using graphical reports when the subjects 
are given a task of abstracting information. 

HoA2: There will be no difference in decision 
quality between subjects using tabular reports and 
subjects using graphical reports when the subjects 
are given a task of comparing information and 
recognizing relationships. 

HoA3; There will be no difference in decision 
quality between subjects using tabular reports and 
subjects using graphical reports when the subjects 
are given a task of developing general trends. 

HoA4: There will be no difference in decision 
quality between subjects using tabular reports and 
subjects using graphical reports when the subjects 
are given a task of developing specific trends and 
specific projections. 

HoBl: There will be no relationship between 
decision quality and business experience in 
accounting for subjects using tabular reports. 

HoB2; There will be no relationship between 
decision quality and business experience in 
accounting for subjects using graphical reports. 

HoCl: There will be no relationship between 
decision quality and graphical knowledge for 
subjects using tabular reports. 

HoC2: There will be no relationship between 
decision quality and graphical knowledge for 
subjects using graphical reports. 
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My name is Nancy Hard. I am a PhD student at North 

Texas State University. I will be administering an 

experiment tonight/today in partial fulfillment of my 

dissertation. 

I want to thank each of you for helping with this 

experiment. I would like to ask you to maintain a test type 

environment. Please do not talk to your neighbor or others 

in the room after we begin handing out materials. Plan to 

work independently on the task you receive. If you have any 

questions at any time, please raise your hand and someone 

will answer your question. We will be handing out materials 

and explaining the experiment in more detail. 

All that you will need on your desk is a pencil or pen. 

Please clear the desk tops of all other items. 

[Pass out experiment packet.] As the materials are 

being distributed, please leave the materials laying on your 

desk. Do not look at the materials until vou are told to do 

so. 

[Pass out extra pink page.] In addition to the 

experimental packet, you will receive an extra piece of 

paper. During the experiment, you may use the extra paper 

in any way that you wish. 

Does everyone have a packet, extra piece of paper and 

pencil or pen? [If not, help distribute what is needed. If 

so, continue.] 
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The first page of the experimental materials is the 

title page. Please note my name, Nancy J. Hard. 

Please turn to the second page. Notice that it says 

Section I, Consent Form and Demographics, Time — 5 minutes. 

This part of the experiment is to gather information about 

you. I will begin the timer and set it for 5 minutes. This 

section is not really timed. However, you will be 

participating in a timed exercise later. The timer is used 

in this section so that you will have some idea how long 5 

minutes is and so that you will hear what the timer sounds 

like. 

Please turn to the next page. This is a Consent Form. 

I will read the form while you follow along. [Read the form 

aloud.] 

If you consent, please sign as the participant and date 

the form. Today's date is . I will sign 

as Investigator after the experiment. 

Please turn to the next page. Complete the Background 

Questionnaire. If you have any questions about the 

information being asked, please raise your hand and I will 

answer your question. When you have finished the 

questionnaire, you may turn the page and please stop and 

wait until you are told to continue. [Wait until everyone 

is finished. When the timer goes off, asked:] Did everyone 

hear the timer? Did anyone not hear the timer? [If anyone 
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indicates that they did not hear the timer, reset and cause 

the timer is go off again.] 

Has everyone finished? [If no one indicates that they 

need more time, continue.] Please turn to the next page, 

which begins, Section II. I will read this page as you 

follow along. [Read the page.] Everyone will be working on 

a task for five minutes. Not everyone will be working on 

the same task. When we turn to the task, you will note that 

the financial information is on the right side of the paper 

and the questions are on the left side of the paper. Does 

anyone have any questions at this point? [If questions, 

answer. If no question, continue.] 

Please turn to the next page. The page begins with 

Section A, R, G, or S. [Read the first paragraph.] Please 

note that the financial statements are presented in 

thousands of dollars. That means that $100,000 would be 

written as one zero zero. Everyone finish reading the 

second paragraph then you may open the task, which is your 

colored page, and begin. When you hear the timer, please 

stop. If you finish before the timer, please stop and 

review only the questions in the task. You may begin. 

[Start the timer for 5 minutes.] 

[When the timer goes off:] Please stop. Please close 

the task and turn to the last page. At the top of the page 

is a Section letter and Debriefing. Please read the 

questions and respond to each question. Use as much time as 
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you need. When you have finished, close the booklet and 

remain quietly in your seat. 

[When it appears that everyone is finished.] I want to 

thank you for participating in this experiment. Would 

anyone like to ask questions about the experiment? [Respond 

to questions.] 

[When no more questions.] Please pass the materials to 

the end of the isle. You are dismissed. Thank you for your 

help. 
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EXPERIMENTAL MATERIAL FOR THE DISSERTATION STUDY 

OF 

Nancy J. Hard 

Prepared 

January 28, 1988 
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Section I 

Consent Form and Demographics 

TIME -- 5 minutes 



166 

CONSENT FORM 

You have been asked to participate in a study which will investi-
gate the effects of various presentation formats on decision making. We 
hope to learn whether the effectiveness of decision making depends on 
presentation formats. 

If you decide to participate, you will be asked to complete a 
background questionnaire. You will then review financial statements and 
respond to questions about the information in the financial statements. 
After completing the questions, you will evaluate the usefulness of 
reports. The session will take less than thirty minutes. 

Any information obtained in connection with this study that can be 
identified with you will remain confidential and will be disclosed only 
with your permission. In any written reports or publications, no one 
will be identified or identifiable and only aggregate data will be 
presented. 

Your decision whether or not to participate will not affect your 
future relations with this university in any way. If you decide to 
participate, you are free to discontinue participation at any time 
without affecting such relationship. 

If you have any questions, please ask me. If you have any 
additional questions later, Nancy Hard, telephone 817-566-2131, will be 
happy to answer them. 

You are making a decision whether or not to participate. Your 
signature indicates that you have read the information provided above 
and have decided to participate. You may withdraw at any time without 
prejudice after signing this form should you choose to discontinue 
participation in this study. 

Signature Date 

Signature of Investigator 
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BACKGROUND QUESTIONNAIRE 

1. [AGE] (Years) 2. [SEX] (Male) (Female) 

3. HIGHEST DEGREE OBTAINED TO DATE: [DEGREE] Check only one. 
(H) High School Diploma 
(A) Associates, specify field of study 
(B) Bachelors, specify field of study 
(M) Masters, specify field of study 
(D) Doctorate, specify field of study 
(0) Other, specify 

4. CURRENT PROGRAM OF STUDY: [STUDY] Please check one. 
(B) Bachelors, specify field of study 
(M) Masters, specify field of study 
(D) Doctorate, specify field of study 
(0) Other, specify 
(N) None 

5. How many undergraduate courses in accounting and finance have you 
completed? courses [NR.U.A.C] 
6. How many graduate courses in accounting and finance have you 
completed? courses [NR.G.A.C] 
7. If you are currently employed, are you working [EMPLOY] 

Full-time or Part-time. Check one if applicable. 
8. If you are currently employed, what is your title or job 
description? [JOB.DESC] 

9^ If your past work experience has been in accounting, finance, or 
corporate planning, how many years of experience do you have? 

years [W.E.ACC] 
10. How familiar are you with graphical presentations of financial 
information? (Please check one.) [GR.KNOW] 

EXTREMELY RATHER SLIGHTLY SOMEWHAT EXTREMELY 
UNFAMILIAR UNFAMILIAR FAMILIAR FAMILIAR FAMILIAR 

(!) (2) (3) (4) (5) 

1. EXTREMELY UNFAMILIAR (I have never seen graphics for financial 
nformation.) 

2. RATHER UNFAMILIAR (I have seen graphics for financial 
nformation, but I did not understand their meaning.) 

3. SLIGHTLY FAMILIAR (I have seen graphics for financial 
nformation, but I have only a slight understanding of them.) 

4. SOMEWHAT FAMILIAR (I have seen graphs for financial 
information, and I have some understanding of them.) 

5. EXTREMELY FAMILIAR (I have seen graphs for financial 
[FORMAT]^011' anC* * ^ a V e 3 V 6 r^ ^°°C' u n c' e r s^ a n c^ n9 w'iat they mean.) 
[TASK] ~ 
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STOP 

IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY CHECK YOUR WORK ON THIS 
SECTION ONLY. 

PLEASE DO NOT WORK ON ANY OTHER SECTION OF THE EXPERIMENT. 
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SECTION II 

General Instructions for Tasks 

The objective of these exercises is to use the material presented 
as effectively as possible. Your goal is to make accurate financial 
decisions. Speed is not a measure of effective use of formats. 

You will be asked to complete a timed task using financial state-
ments. During the task, you are asked to work at a steady, constant 
rate. First, briefly review the financial statements provided. Then 
complete each question in the task to the best of your ability working 
as accurately as you can. Time is not of essence and you are not 
expected to complete all the questions. 

You will be told when to begin work and when to stop work. 
Complete the exercise and answer the questions in the order given. Stop 
working when time is called. 

STOP 

IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY CHECK YOUR WORK ON THIS 
SECTION ONLY. 

PLEASE DO NOT WORK ON ANY OTHER SECTION OF THE EXPERIMENT. 
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SECTION A 
Information Selection 

T I M E — 5 MINUTES 

Sabin Electronics was organized about ten years ago to produce and sell 
electronic devices. The company has been fairly profitable over the 
years, but is now experiencing a cash shortage. They have requested a 
$500,000 long-term loan from Gulfport State Bank. $100,000 will be used 
to bolster the cash account and $400,000 will be used to modernize 
equipment. You have been asked by Gulfport State Bank to assist with 
the decision about the loan. 

Complete the following questions using Sabin Electronics' financial 
statements which were prepared for the fiscal year ending May 31, 1985. 
NOTE: The statements are presented in thousands of dollars. Please 
print your answer in the blank provided in thousands of dollars. Use 
commas where appropriate. You may use the scratch paper provided. 

The problem used in this experiment was adapted with permission from 
Managerial Accounting. Third Edition, by Ray H. Garrison, published and 
copywrited by Business Publications, Inc., Piano, Texas 1982. 
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SECTION A 

THOUSANDS OF DOLLARS 

1. Cash balance at the end of f i sca l 1985: EA1] 

2. Property and equipment at the end of f i sca l 1984: [A2] 

3. Gross p r o f i t fo r the f i sca l year 1984: CA3] 

4. Total sales for the f i s ca l year 1984: CA4] 

5. Gross p r o f i t for the f i sca l year 1985: [A5] 

6. Cost of goods sold for the f i sca l year 1984: [A6] 

7. Total l i a b i l i t i e s at the end of f i sca l 1985: CA71 

8. Total sales for the f i sca l year 1985: CA8] 

9. Net Income for the f i sca l year 1984: [A9] 

10. Current l i a b i l i t i e s at the end of f i sca l 1985: CA10] 

11. Accounts receivable at the end of f i sca l 1985: EA113 

12. Accounts receivable at the end of f i sca l 1984: [A12] 

13. Retained earnings at the end of f i sca l 1985: CA131 

14. Total assets at the end of f i sca l 1985: CA14] 

15. Net Income for the f i sca l year 1985: CA15] 

16. Inventory balance at the end of f i sca l 1984: EA163 

17. Bonds payable at the end of f i sca l 1984: CA173 

18. Cost of goods sold for the f i sca l year 1985: CA183 

19. Current l i a b i l i t i e s at the end of f i sca l 1984: [A193 

20. Common stock at the end of f i sca l 1984: [A20] 
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STOP 

IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY CHECK YOUR WORK ON THIS 
SECTION ONLY. 

PLEASE DO NOT WORK ON ANY OTHER SECTION OF THE EXPERIMENT. 
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SABIN ELECTRONICS 
COMPARATIVE BALANCE SHEET 

MAY 31, 19XX 
(THOUSANDS OF DOLLARS) 

ASSETS 1985 1984 
Current assets: 

« A S H * . T $ 70 $ 168 
Accounts receivable, net 480 300 
Inventory 970 611 

Total current assets 1,520 1 079 
Property and equipment, net 1^480 1^410 

Total assets $3,000 $2,489 

LIABILITIES AND STOCKHOLDERS' EQUITY 
Li abi1i ties: 

Current liabilities $ 800 $ 430 
Bonds payable, 10% 600 600 

Total liabilities 1,400 1,030 

Stockholders' equity: 
Common stock, $10 par 750 750 
Retained earnings 850 709 

Total stockholders' equity 1,600 1,459 

Total liabilities and equity $3,000 $2,489 
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SABIN ELECTRONICS 
COMPARATIVE INCOME STATEMENT 

MAY 31, 19XX 
(THOUSANDS OF DOLLARS) 

1985 1984 1983 

Sales (all on account) ^'292 
Less cost of goods sold 3,875 3,450 2,990 

Gross profit lr125 900 795 
Less operating expenses 653 548 492 

Net operating income 472 352 303 
Interest expense and taxes 232 184 169 

Net income $ 240 $ 168 $ 134 



1 7 5 

SABIN ELECTRONICS 
Comparative Balance Sheet 

1984 
gggggggg 

1985 

ASSETS 

Cash 

AccLRacJ 

Inventory 

Prop.4Equlp 

Total Asset 

1000 2000 

Thousands of Dollars 
May 31.19XX 

UABIUTIES AND STOCKHOLDERS' EQUITY 

Curr.Ltab.j 

Bonds Paya 

Common St 

FLE 

Total L&SE 

1000 2000 

Thousands of Dollars 
May 31.19XX 

3000 

3000 
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1983 

for the year ended May 31,19XX 

1964 
ES3E5S3S3 

1985 

Sales 

COS 

Oper. Exp. 

Int&Taxes 

Net income 

2000 3000 

Thousands of Dollars 

5000 
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SECTION A 
DEBRIEFING 

The following questions relate to how you completed the task and 
how you felt about the task. Please think about the questions you were 
asked, the reports you reviewed, and how you went about answering the 
questions. 

DAI. You were provided with a piece of scratch paper. How did you use 
that piece of paper? (Check all that apply.) 

a. I wrote numbers on the paper. 
b. I did math computations on the paper. 
c. I used the paper as a ruler. 
d. I did not use the scratch paper. 
e. Other 

DA2. Concerning the task that you were asked to complete, how did you 
feel about that task? (Check the one which best describes your 
reaction to the task.) 

EXTREMELY VERY NEUTRAL VERY EXTREMELY 
DIFFICULT DIFFICULT EASY EASY 

(1) (2) (3) (4) (5) 

DA3. How accurately do you feel that you answered the questions asked? 
(Check the one response which best describes your confidence in 
your answers.) 

NOT AT ALL ALMOST NO RATHER VERY EXTREMELY 
CONFIDENT CONFIDENCE CONFIDENT CONFIDENT CONFIDENT 

(1) (2) (3) (4) (5) 

DA4. Please write any additional comments you have about this 
experiment. 
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SECTION R 
Recognizing relationships 

T I M E — 5 MINUTES 

Sabin Electronics was organized about ten years ago to produce and sell 
electronic devices. The company has been fairly profitable over the 
years, but is now experiencing a cash shortage. They have requested a 
$500,000 long-term loan from Gulfport State Bank. $100,000 will be used 
to bolster the cash account and $400,000 will be used to modernize 
equipment. You have been asked by Gulfport State Bank to assist with 
the decision about the loan. 

Complete the following questions using Sabin Electronics' financial 
statements which were prepared for the fiscal year ending May 31, 1985. 
NOTE: The statements are presented in thousands of dollars. Please 
circle the best answer. You may use the scratch paper provided. 

The problem used in this experiment was adapted with permission from 
Managerial Accounting. Third Edition, by Ray H. Garrison, published and 
copywrited by Business Publications, Inc., Piano, Texas 1982. 
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SECTION R 

R1. Operating expenses were largest in ... 

a. 1983 

b. 1984 

c. 1985 

d. 1983 and 1984 

e. 1984 and 1985 

R2. The account that was the largest 

percentage of total liabilities and 

stockholders' equity in 1985 was... 

a. Current liabilities 

b. Bonds payable 

c. Common stock 

d. Retained earnings 

e. None 

R3. Sales were the greatest dollar amount 

in ... 

a. 1983 

b. 1984 

c. 1985 

R4. The account that was the largest 

percentage of current assets in 1984 

was ... 

a. Cash 

b. Accounts receivable 

c. Inventory 

d. None was significantly larger 

R8. 

R9. 

The asset that was the largest 

percentage of total assets in 1985 

was ... 

a. Cash 

b. Accounts receivable 

c. Inventory 

d. Property and equipment 

e. None is significantly larger 

than another 

Which year resulted in the largest gross 

margin? 

a. 1983 

b. 1984 

c. 1985 

d. None is significantly larger 

Which year resulted in the largest net 

income? 

a. 1983 

b. 1984 

c. 1985 

d. None was significantly larger 

STOP 

IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY 

CHECK YOUR WORK ON THIS SECTION ONLY. 

PLEASE DO NOT WORK ON ANY OTHER SECTION OF 

THE EXPERIMENT. 

R10. 

R5. Net income was largest in ... 

a. 1983 

b. 1984 

c. 1985 

d. No significant difference 

R6. The account that was the largest 

percentage of current assets in 1985 

was ... 

a. Cash 

b. Accounts receivable 

c. Inventory 

d. None is significantly larger 

R7. Interest and taxes were largest in ... 

a. 1983 

b. 1984 

c. 1985 

d. None was significantly larger 
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SABIN ELECTRONICS 
COMPARATIVE BALANCE SHEET 

MAY 31, 19XX 
(THOUSANDS OF DOLLARS) 

ASSETS 1985 1984 
Current assets: 

Cash $ 70 $ 168 
Accounts receivable, net 480 300 
Inventory 970 611 

Total current assets 1,520 1,079 
Property and equipment, net 1,480 1,410 

Total assets $3,000 $2,489 

LIABILITIES AND STOCKHOLDERS' EQUITY 
Liabilities: 

Current liabilities $ 800 $ 430 
Bonds payable, 10% 600 600 

Total liabilities 1,400 1,030 

Stockholders' equity: 
Common stock, $10 par 750 750 
Retained earnings 850 709 

Total stockholders' equity 1,600 1 459 
I I I r T I I I I 

Total liabilities and equity $3,000 $2,489 
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SABIN ELECTRONICS 
COMPARATIVE INCOME STATEMENT 

MAY 31, 19XX 
(THOUSANDS OF DOLLARS) 

Sales (all on account) 
Less cost of goods sold 

Gross profit 
Less operating expenses 

Net operating income 
Interest expense and taxes 

Net income 

1985 1984 1983 

$5,000 $4,350 $3,785 
3,875 3,450 2,990 

1,125 900 795 
653 548 492 

472 352 303 
232 184 169 

$ 240 $ 168 $ 134 
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SABIN ELECTRONICS 
Comparative Balance Sheet 

1984 1985 

ASSETS 

Cash 

AcctRecJ 

Inventory 

PropJiEqidp 

Total Asset 

1000 2000 

Thousands of Dollars 
May 31.19XX 

LIABILITIES AND STOCKHOLDERS' EQUITY 

Curr.Uab. 

Total L&SE 

1000 2000 

Thousands of Dollars 
May 31.19XX 

3000 

Bonds Paya 

Common St 

3000 
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Comparative Income Statement 
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1983 1984 1965 

for the year ended May 31,19XX 

Sates 

CSS 

Oper. Exp. 

Int&Taxes 

Net Income 

I 1 I 
2000 3000 

Thousands of Dollars 

5000 
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SECTION R 
DEBRIEFING 

The following questions relate to how you completed the task and 
how you felt about the task. Please think about the questions you were 
asked, the reports you reviewed, and how you went about answering the 
questions. 

DR1. You were provided with a piece of scratch paper. How did you use 
that piece of paper? (Check all that apply.) 

a. I wrote numbers on the paper. 
b. I did math computations on the paper. 
c. I used the paper as a ruler. 
d. I did not use the scratch paper. 
e. Other 

DR2. Concerning the task that you were asked to complete, how did you 
feel about that task? (Check the one which best describes your 
reaction to the task.) 

EXTREMELY VERY NEUTRAL VERY EXTREMELY 
DIFFICULT DIFFICULT EASY EASY 

(1) (2) (3) (4) (5) 

DR3. How accurately do you feel that you answered the questions asked? 
(Check the one response which best describes your confidence in 
your answers.) 

NOT AT ALL ALMOST NO RATHER VERY EXTREMELY 
CONFIDENT CONFIDENCE CONFIDENT CONFIDENT CONFIDENT 

(1) (2) (3) (4) (5) 

DR4. Please write any additional comments you have about this 
experiment. 
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SECTION G 
General Trend Analysis 

T I M E — 5 MINUTES 

Sabin Electronics was organized about ten years ago to produce and sell 
electronic devices. The company has been fairly profitable over the 
years, but is now experiencing a cash shortage. They have requested a 
$500,000 long-term loan from Gulfport State Bank. $100,000 will be used 
to bolster the cash account and $400,000 will be used to modernize 
equipment. You have been asked by Gulfport State Bank to assist with 
the decision about the loan. 

Complete the following questions using Sabin Electronics' historical 
information for the last five years. NOTE: The information is 
presented in thousands of dollars. Circle the best answer. You may use 
the scratch paper provided.. 

The problem used in this experiment was adapted with permission from 
Managerial Accounting. Third Edition, by Ray H. Garrison, published and 
copywrited by Business Publications, Inc., Piano, Texas 1982. 
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SECTION G 

G1. Operating expenses have been ... 

a. Increasing at an increasing rate. 

b. Increasing at a consistent rate. 

c. Increasing at a decreasing rate. 

d. Remaining basically the same. 

G2. The gross profit has been... 

a. Increasing at an increasing rate. 

b. Increasing at a consistent rate. 

c. Increasing at a decreasing rate. 

d. Remaining basically the same. 

G3. Cost of goods sold have been ... 

a. Increasing at an increasing rate. 

b. Increasing at a consistent rate. 

c. Increasing at a decreasing rate. 

d. Remaining basically the same. 

G4. In the next two years, sales should be 

expected to 

a. Increase at an increasing rate. 

b. Increase at a consistent rate. 

c. Increase at a decreasing rate. 

d. Remain basically the same. 

G9. Sales have been ... 

a. Increasing at an increasing rate. 

b. Increasing at a consistent rate. 

c. Increasing at a decreasing rate. 

d. Remaining basically the same. 

G10. Working capital (current assets minus 

current liabilities) has 

a. Remained constant year to year. 

b. Increased through the years. 

c. Decreased through the years. 

d. Fluctuated over the past years. 

STOP 

IF YOU FINISH BEFORE TIME IS CALLED, 

YOU MAY CHECK YOUR WORK ON THIS 

SECTION ONLY. 

PLEASE IDO NOT WORK ON ANY OTHER 

SECTION OF THE EXPERIMENT. 

G5. Cash has been 

a. Increasing. 

b. Decreasing. 

c. Not changing 

G6. Current liabilities have been 

a. Increasing. 

b. Decreasing. 

c. Not changing 

G7. Inventory has been 

a. Increasing. 

b. Decreasing. 

c. Not changing 

G8. Net income has been ... 

a. Increasing at an increasing rate. 

b. Increasing at a consistent rate. 

c. Increasing at a decreasing rate. 

d. Remaining basically the same. 
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FINANCIAL HISTORY FOR FIVE YEARS 

(THOUSANDS OF DOLLARS) 
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1981 1982 1983 1984 1985 

Sales 
Cost of Goods Sold 

$3,235 
2,555 

$3,595 
2,847 

$3,785 
2,990 

$4,350 
3,450 

$5,000 
3,875 

Gross Profit 
Operating expenses 

680 
560 

748 
624 

795 
661 

900 
732 

1,125 
885 

Net Income $ 120 $ 124 $ 134 $ 168 $ 240 

Cash $ 115 $ 108 $ 120 $ 168 $ 70 
Accounts receivable 220 250 265 300 480 
Inventory 536 570 598 611 970 

Total Current Assets $ 871 $ 928 $ 983 $1,079 $1,520 

Current Liabilities $ 430 $ 442 $ 378 $ 430 $ 800 
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Sales 
O 

SABIN ELECTRONICS 
Financial History for five years 
Cost of Gross Operating 

Expenses Goods Sold + 

Thousands of Dollars 

5000 

4000 

3000 

2000 

1000 

Cash * 

Accounts 
Receivable + 

1600 

1200 -

800 -

400 

Thousands of Dollars 

Profit 
o 

Inventory 
A 

Current 
Assets • 

Net 
Income 

A 

Current 
Uab. 
O 



189 

SECTION G 
DEBRIEFING 

The following questions relate to how you completed the task and 
how you felt about the task. Please think about the questions you were 
asked, the reports you reviewed, and how you went about answering the 
questions. 

DG1. You were provided with a piece of scratch paper. How did you use 
that piece of paper? (Check all that apply.) 

a. I wrote numbers on the paper. 
b. I did math computations on the paper. 
c. I used the paper as a ruler. 
d. I did not use the scratch paper. 
e. Other 

DG2. Concerning the task that you were asked to complete, how did you 
feel about that task? (Check the one which best describes your 
reaction to the task.) 
EXTREMELY VERY NEUTRAL VERY EXTREMELY 
DIFFICULT DIFFICULT EASY EASY 

(1) (2) (3) (4) (5) 

DG3. How accurately do you feel that you answered the questions asked? 
(Check the one response which best describes your confidence in 
your answers.) 
NOT AT ALL ALMOST NO RATHER VERY EXTREMELY 
CONFIDENT CONFIDENCE CONFIDENT CONFIDENT CONFIDENT 

(1) (2) (3) (4) (5) 

DG4. How were you able to determine if items were changing at an 
increasing rate, constant rate, or decreasing rate? (Check the one 
response which best describes how you chose the answers.) 

a. I guessed. 
b. I compared the two numbers. 
c. I divided the first number by the second number. 
d. I looked at the slope of the line. 
e. other . 

DG5. Please write any additional comments you have about this 
experiment. 
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SECTION S 
Specific Trend Analysis 

T I M E — 5 MINUTES 

Sabin Electronics was organized about ten years ago to produce and sell 
electronic devices. The company has been fairly profitable over the 
years, but is now experiencing a cash shortage. They have requested a 
$500,000 long-term loan from Gulfport State Bank. $100,000 will be used 
to bolster the cash account and $400,000 will be used to modernize 
equipment. You have been asked by Gulfport State Bank to assist with 
the decision about the loan. 

Study the financial information for Sabin Electronics, note their 
financial trends, then answer the following questions. NOTE: The 
information is presented in thousands of dollars. Please print your 
answer in the blank provided in thousands of dollars. Use commas where 
appropriate. Circle the correct word (increase, decrease, no change). 
You may use the scratch paper provided. 

The problem used in this experiment was adapted with permission from 
Managerial Accounting. Third Edition, by Ray H. Garrison, published and 
copywrited by Business Publications, Inc., Piano, Texas 1982. 
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SECTION S 

THOUSANDS OF DOLLARS 

1. The dollar change in inventory from 1981 to 1985 was 

[S1C] Increase/Decrease/No change $ CS13 

2. The dollar change in operating expenses from 1981 to 1985 was 

[S2C] Increase/Decrease/No change $ [S2] 

3. The dollar change in cost of goods sold from 1981 to 1985 was 

[S3C] Increase/Decrease/No change $ [S33 

4. Projected sales for 1986 should be $ [S4] 

5. The dollar change in current liabilities from 1981 to 1985 was 

CS5C3 Increase/Decrease/No change $ CSS] 

6. The change in working capital (current assets minus current liabilities) between 1981 and 

1985 was 

CS6C] Increase/Decrease/No change $ CS6] 

7. Projected sales for 1987 should be $ [S7] 

8. The dollar change in accounts receivable from 1981 to 1985 was 

[S8C] Increase/Decrease/No change $ [S8] 

9. Projected sales for 1988 should be $ [S9] 

10. The dollar change in sales from 1981 to 1985 was 

[S1QC] Increase/Decrease/No change $ [S10] 

STOP 

IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY CHECK YOUR WORK ON THIS SECTION ONLY. 

PLEASE DO NOT WORK ON ANY OTHER SECTION OF THE EXPERIMENT. 
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SABIN ELECTRONICS 
FINANCIAL HISTORY FOR FIVE YEARS 

(THOUSANDS OF DOLLARS) 

1981 1982 1983 1984 1985 

Sales 
Cost of Goods Sold 

$3,235 
2,555 

$3,595 
2,847 

$3,785 
2,990 

$4,350 
3,450 

$5,000 
3,875 

Gross Profit 
Operating expenses 

680 
560 

748 
624 

795 
661 

900 
732 

1,125 
885 

Net Income $ 120 $ 124 $ 134 $ 168 $ 240 

Cash 
Accounts receivable 
Inventory 

$ 115 
220 
536 

$ 108 
250 
570 

$ 120 
265 
598 

$ 168 
300 
611 

$ 70 
480 
970 

Total Current Assets $ 871 $ 928 $ 983 $1,079 $1,520 

Current Liabilities $ 430 $ 442 $ 378 $ 430 $ 800 
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Cost of 
Goods Sold 

Thousands of Dollars 

Sales 
O 

SAB IN ELECTRONIC^ 

five years 
OPerattng 
E>peri8Q8 

flocefvabfe 

1600 J 0 u s a " d s of Dollars 
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SECTION S 
DEBRIEFING 

The following questions relate to how you completed the task and 
how you felt about the task. Please think about the questions you were 
asked, the reports you reviewed, and how you went about answering the 
questions. 

DS1. You were provided with a piece of scratch paper. How did you use 
that piece of paper? (Check all that apply.) 

a. I wrote numbers on the paper. 
b. I did math computations on the paper. 
c. I used the paper as a ruler. 
d. I did not use the scratch paper. 
e. Other 

DS2. Concerning the task that you were asked to complete, how did you 
feel about that task? (Check the one which best describes your 
reaction to the task.) 

EXTREMELY VERY NEUTRAL VERY EXTREMELY 
DIFFICULT DIFFICULT EASY EASY 

(1) (2) (3) (4) (5) 

DS3. How accurately do you feel that you answered the questions asked? 
(Check the one response which best describes your confidence in 
your answers.) 

NOT AT ALL ALMOST NO RATHER VERY EXTREMELY 
CONFIDENT CONFIDENCE CONFIDENT CONFIDENT CONFIDENT 

(1) (2) (3) (4) (5) 

DS4. How were you able to determine if items were changing? (Check the 
one response which best describes how you chose the answers.) 

a. I guessed. 
b. I compared the two numbers. 
c. I divided the first number by the second number. 
d. I looked at the slope of the line. 
e. other 

DS5. Please write any additional comments you have about this 
experiment. 
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