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ABSTRACT 

Although organizational memory remains a relatively ill

defined construct, information systems developers seem 

anxious to build software that is intended to facilitate its 

development and use. The construct seems to consist of 

concepts from organizational theory, information systems 

design, and decision support. Decision support is one of 

the commonly proposed uses of organizational memory, and a 

common justification for efforts to build information 

systems to support organizational memory. Yet, the broad 

range of information that might be stored in and recalled 

from an organization's memory makes it difficult to define 

requirements for an automated organizational memory system. 

This dissertation describes the design and implementation of 

a laboratory experiment aimed at discovering whether 

information about historic decision making behavior could be 

useful to decision makers in organizations. 

Several hypotheses were tested. The first is that 

information about decision-making behavior from the past 

will lead decision makers to make better decisions in the 

present. Second, the experiment tested the hypothesis that 

historic information from an organizational (collective) 

source would be more helpful to decision makers than similar 
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information from an individual source. These hypotheses 

were supported. Third, it was hypothesized that historic 

decision information, presented in the format of a linear 

regression model would be more helpful to decision makers 

than similar information in a textual format. This 

hypothesis was not supported. Additionally, hypotheses were 

tested concerning the relative benefits of collective and 

individual sources of historic information versus no 

historic information, and comparing the benefits of the 

regression format and textual format versus no historic 

information. The findings indicated that the information 

from a collective source provided better decision support 

than no historic information, but information from the 

individual source was not significantly superior to no 

historic information. Further, the information in the 

textual format was significantly better than no information, 

but the regression format was not significantly better than 

no historic information. 

In general, the findings indicate that historic decision 

information can lead decision makers to make better 

decisions, but source of information and the presentation 

format are important variables affecting the extent of the 

benefit. 

- . _._-------------------------
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1. INTRODUCTION 

This dissertation reports on research relating to 

organizational memory and how information systems might 

employ data from organizational memory to aid decision 

makers. Discussions of organizational memory often involve 

aspects of three areas: organizational theory, information 

systems, and decision support (see Figure 1.1). From 

organizational theory comes the notion that organizations, 

as independent entities, are capable of retaining and 

recalling information from their own "memories" which are 

distinct from the memories of individuals within the 

organization. From the information systems area come 

systems and ideas about how to manage and facilitate 

organizational memory to maximize potential benefits. From 

the decision support area comes the motivation for interest 

in organizational memory systems. Recently, there has been 

an increase in the amount of attention given to 

organizational memory by information systems researchers who 

generally seem to regard organizational memory as a resource 

waiting to be tapped for better decision support [Morrison, 

1992, Chen, et al., 1991, Sandoe, et al., 1991]. 



Organizational 
Theory 

Organizational 
~Iemory 

Decision 
Support 

Information 
Systems 

Figure 1.1 - Three sides of organizational memory 

THE ORGANIZATIONAL MEMORY SYSTEM PROBLEM 

Implicit in most discussions of organizational memory, and 

explicit in many, is the notion that information from 

organizational memory will lead to better decisions (for 

example, see Walsh & Ungson, [1991], El Sawy, et al., 

[1986J) Yet, there is nothing in those discussions that 

demonstrates that information from organizational memory 

12 
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helps decision makers make better decisions. This may be 

partially explained by the lack of a commonly accepted, 

specific definition of or prescription for the contents of 

organizational memory. Since there are many sources of 

information, and an innumerable multitude of facts, figures, 

reports, and even trivia that might be recorded or stored in 

an organizational memory, it is difficult to say with 

certainty which information will be helpful to decision 

makers, and in what way. 

Despite the lack of a standard definition for organizational 

memory and its contents, or perhaps because of it, 

information systems researchers are plunging ahead in the 

development of computerized systems that facilitate or 

support organizational memory (or at least make claims to 

that effect.) The reasons computerized organizational 

memory systems are desirable have something to do with the 

failings of the human components of organizational memory 

[Huber, 1990, Carley, 1992]. As El Sawy and colleagues 

[1986] observed: 

When institutional memory is constituted largely 
of what is in the heads of organizational 
participants and a haphazard collection of 
records, it can deteriorate very quickly with the 
exit of participants and the increasing difficulty 
of record access [po 119]. 
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In addition to turnover of personnel, and ordinary human 

forgetfulness, some writers complain that the organizational 

memory resource has generally not been managed well [EI Sawy 

et al., 1986]. Also, until recently, there has been a 

dearth of research pertaining to organizational memory, and 

its implications for organizational theory, decision making 

and decision support, and information systems. In a 

nutshell, "little is known about how to preserve and manage 

corporate memory in a way that gives maximum leverage to the 

management decision-making process" [EI Sawy, et al., 1986]. 

There seems to be an anxiousness, on the part of some 

researchers, to produce software systems that support 

organizational memory. This anxiousness may be due to a 

common perception that computer technology and 

organizational memory are well-suited to one another. "with 

sufficient foresight, such information can be readily 

indexed and retrieved through computer technology" [Huber, 

1990]. However, recognizing that many of the problems now 

associated with organizational memory, such as human 

memory's limitations, and improper resource management, are 

precisely the kind of problems computer information systems 

help solve, some developers may be too anxious to produce 

computerized organizational memory systems. While much can 

be learned from software development [Nunamaker, 1992], 

~~ ~~~ ---~~~~------~~-~~----------------, 
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building systems is not the only way to contribute to 

knowledge about organizational memory. organizational 

memory is a complicated construct. Development of 

functional software systems that are complex enough to 

facilitate a construct as complicated as organizational 

memory can be difficult and time consuming. To date, 

several software systems have been built and touted as 

organizational memory systems. (For example, see [Morrison, 

1992], which includes details of her own system and a review 

of several others.) But because of the lack of consensus 

about what organizational memory is or should be, these 

systems are only experimental - taking a blind stab at what 

kind of system will yield benefits. Before investing too 

much in software development, it seems reasonable to apply 

some effort to defining more precisely what information 

organizational memory should contain, and how that 

information will benefit organizations or aid decision 

makers who "remember" it. 

RESEARCH QUESTION 

The research question addressed herein is: How can 

information from organizational memory help decision makers 

make better decisions? This question is pertinent in all 

three areas: organizational theory, decision support, and 



information systems. Answers (there are likely many) to 

this question will contribute to understanding 

organizational memory from the perspectives of researchers 
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in all three areas. This dissertation examines one type of 

information (organizational decision memory) which, when 

recalled from an organization's memory, may lead to better 

decision making. 

Since the remainder of this dissertation talks about 

"organizational decision memory" and "better decisions," 

some definitions are appropriate: 

organizational decision memory: information about 
decisions made in the past in an organization. The 
information includes variables involved in the 
decision, the relative importance of each variable, and 
the decision outcome. 

better decisions: good decisions are characterized by 
attributes which are conducive to the life and 
prosperity of an organization. If decision "A" 
possesses more of such attributes or possesses them to 
a higher degree than decision "B," then decision "A" is 
a better decision. 

ORGANIZATION OF THE DISSERTATION 

This dissertation is organized into six chapters, including 

this introductory chapter. Chapter Two contains a review of 

literature on organizational memory, information use in 

decision making, and behavioral models of decision making. 
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Chapter Three develops some hypotheses regarding the 

decision-aiding usefulness of historic decision information 

as organizational memory, and linear models of decision 

making behavior as means of presenting "remembered" 

information. Chapter Four describes the design, execution, 

and results of a laboratory experiment designed to test the 

hypotheses. Chapter Five contains a discussion of the 

results of the experiment and their implications. Finally, 

Chapter Six concludes with the contributions of this 

research. 
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2. LITERATURE REVIEW 

This chapter contains a review of literature from three 

areas. First, it includes an overview of literature 

pertaining to organizational memory, particularly with 

respect to defining and describing the construct. The 

discussion includes consideration of the purpose of 

organizational memory. Next, some points concerning 

possible negative effects of information provided by 

decision support systems are examined. Finally, as a 

possible means of avoiding potential drawbacks associated 

with providing information to decision makers, use of linear 

models of decision-making behavior is proposed. Particular 

emphasis is given to Brunswik's [1940] Lens model, as an 

example. 

ORGANIZATIONAL MEMORY 

Some treatments of organizational theory include a memory 

component [Simon, 1948 Mintzberg, 1975], but the construct 

has not been thoroughly studied [Walsh & Ungson, 1991, 



Sandoe et aI, 1991]. The notion that organizations can 

possess and use a memory of their own has some appeal when 

organizations are considered as entities capable of 

independent action, decision making, and learning. 
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Recently, some scholarly effort has been exerted toward 

understanding organizational memory. This section reviews 

some authors' definitions and descriptions of organizational 

memory, followed by a discussion of the purpose served by an 

organizational memory. 

Definitions and Descriptions of organizational Memory 

Perhaps because every organization is unique, and 

consequently each might have unique requirements of an 

organizational memory, there exist a variety of descriptions 

and definitions for the construct. The idea stems from the 

notion that o~e individual's memory of a particular event 

does not contain all of the same attributes contained in 

another individual's memory of the same event. Further, a 

conglomeration of the memories of all the individuals 

involved would be different (and presumably more complete) 

than the memory of anyone individual [EI Sawy et aI, 1986]. 

An organization's memory is not restricted to only human 

components, however. Part of a definition by [Walsh and 
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Ungson, 1991] says the construct "consists of mental and 

structural artifacts that have consequential effects on 
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performance" (p. 58). It also exists in standard operating 

procedures and role expectations. Without restricting the 

number or kinds of mechanisms for information retention, 

they assert organizational memory includes "stored 

information from an organization's history that can be 

brought to bear on present decisions" (p. 61). These authors 

describe a conceptualization of organizational memory that 
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involves use of human memory and four other retention "bins" 

for historic information. They assert that information 

about the past resides in individuals, the organizational 

culture, transformations (meaning standard operating 

procedures), structures (roles), and ecology (physical 

surroundings). These "bins" constitute sources from which 

organizational memory can be recalled. Additionally, 

external archives serve as a memory source. Based on Walsh 

and Ungson's model, Figure 2.1 shows the multiple 

repositories from which organizational memory may be 

recalled. 

An earlier attempt to describe organizational memory makes 

use of two dimensions (see Figure 2.2): access restrictions, 

and form and structure of the contents [EI Sawy et aI, 

1986]. The access dimension is divided into public vs. 

restricted access, while the form and structure dimension is 

divided into semantic memory and episodic memory. The 

resulting four types (based on possible combinations of the 

divisions of each dimension) comprise different types of 

organizational memory requiring different information 

management methods. 

Similarly, Sandoe, et al. [1991], conceptualize 

organizational memory in a two-by-two matrix framework. The 
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Access 
Public Restricted 

~ 
r.. - Semantic --~ 

Memory --r.. 
Personnel Records Standard Operating 

Procedures 
Accounting Records -':r.. -..... --- Episodic ... -- "[emory -r.. --,,~ -

Stories. :\Iyths Critical Incidents 
Annual Reports 

Details of Specific 
Symbolic Artifacts Strategic Decisions. 

Crises. Surprises 

Figure 2.2 - from El Sawy, et al [1986] 

dimensions of this framework represent "form" ranging from 

concrete to abstract, and "function" ranging from 

representation to interpretation. The authors choose to 

examine "meeting memory" from the concrete-interpretation 

context, but point out that others have examined it in other 

contexts. Their framework is depicted in Figure 2.3. 

Organizational memory is described less systematically, 

and/or alluded to, by various authors. For example, Ghoshal 

and Kim [1986] discuss how external business intelligence 
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Figure 2.3 - Sandoe, et aI's conceptualization of 
organizational memory 

becomes "part of the active memory of the organization by 

becoming a part of the memory of a large number of key 
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individuals" (p. 56). Hedberg, et ale [1976] named various 

ways an organization's history might be analyzed, stressing 

that the importance of historic information lies not in 

discovering where an organization is but how it got there 

and where it may go tomorrow. Finally, while Walsh and 

Dewar [1987] never mention organizational memory by name, 

they discuss "formalization" in organizations, and warn of 

----,---._------- ----------------
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possible dangers when formalization imposes decision rules 

that prevent an organization from adapting to changes in the 

environment. 

Some researchers have chosen to learn about the concept by 

developing information systems to support and create various 

types and aspects of organizational memory. One example is 

-------' 

Figure 2.4 - Morrison's [1992] view of longitudinal 
team support 

the work by Morrison [1992]. She developed a system to 

support team and organizational memory. Her prototype 

~-- --- ~ ----~---~- ----------------



system was specifically targeted at supporting business 

teams in the context of projects. It focussed on project 

management, meetings, and decisions and actions that take 

place between team meetings, emphasizing longitudinal 

support for group projects (see Figure 2.4). 
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Another interesting approach is the "Answer Garden" 

[Ackerman and Malone, 1990]. This system "grows" 

organizational memory by storing answers to questions posed 

by users. If the systems does not have a satisfactory 

answer, it sends the question to an expert who then provides 

the answer to be stored in the database for future 

reference. 

Chen, et al. [1991] describe an approach to organizational 

memory that involves a coupling of a textual database and a 

knowledge base. ·The knowledge base is generated 

automatically, and then employed during information 

retrieval to help "information searchers" obtain information 

from an organizational memory. 

Two Classes of organizational Memory 

In spite of many different, and in many ways disparate, 

conceptualizations of organizational memory, there are 

enough common attributes to categorize descriptions into two 
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Organizational Memory 

Organic Constructed 

Exists Spontaneously Resource that can be 
created, maintained, 

Includes managed 
indivdual's 
memories. Includes 

organizational computerized 
roles. structures. systems 

etc. 

Can be difficult Easier to 
to retrieve retrieve 
information information 

Figure 2.5 - Two broad classes of organizational Memory 

broad classes (see Figure 2.5). Some definitions imply 

organizational memories exist spontaneously, without 

requiring any conscious effort. This might be called the 

"organic" view of organizational memory. such definitions 

might view organizational memory as the conglomeration of 

individual memories of the individual organization members, 

for example. This view also includes the notion that 

organizational memory consists of roles and organizational 

structures. other definitions picture organizational memory 

as a resource that can be purposefully created, maintained, 



and managed. Examples of this type of organizational 

memory include the computerized systems mentioned above. 

Hence, this view can be called the "constructed" view of 

organizational memory. 
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An integration of the various definitions of organizational 

memory would include multiple sources of information and 

multiple mechanisms for storage and retrieval of 

information. The definitions described above generally 

imply that constructed organizational memory databases 

should contain the information from the past that will be 

useful in the present. Some of the efforts described above 

represent attempts to build computerized information systems 

to facilitate the use of historic information, and to 

magnify its potential benefit. But the c?nceptual 

definitions do not state explicitly which information should 

reside in organizational memory. I believe the ideal 

constructed memory would incorporate information from 

organic memory. However, the way to accomplish this has not 

been definitively demonstrated. One possible answer is to 

attempt to store and retrieve everything. If every detail 

about the organization's entire internal and external 

environments could be recorded, then decision makers could 

make use of any portion of the resulting database which 

might seem to be appropriate. However, real-world 

- ----- .. -.. --_.-_.- .. ---------------
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constraints render organizations unable to make the 

investment in time and resources that would be required for 

such an exhaustive memory. The alternative, then, is to be 

selective about which data to include in a constructed 

organizational memory. The constraint of practicality 

limits the amount of data that can be useful in the context 

of storing and retrieving information in an organizational 

memory. In other words, only a "slice" of the environmental 

and historic data that might be recorded in an 

organizational memory can be used. Exactly what data should 

comprise that "slice" remains to be defined. This research 

will investigate the proposal that information about 

previous decisions can be helpful when similar decisions are 

made in the present. 

The purpose and Uses of organizational Memory 

Given the variety of definitions and descriptions of 

organizational memory as a concept, the next step in 

understanding it is to determine its usefulness to 

organizations. Walsh and Ungson [1991] proclaim the need 

for research to investigate how use of organizational memory 

affects organizational outcomes and performance. In 

addition to their definition of organizational memory 

described above, another important hint lies in their 

delineation of memory (distinct from information) as "stored 
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information about a decision stimulus and response that, 

when retrieved, comes to bear on present decisions" (p 61). 

Some suggested uses include meeting support [Sandoe, et al 

1991] and project management support [Morrison, 1992], but 

organizational memory is most commonly discussed as a 

decision-aiding construct. 

The idea that organizational memory should serve as a 

decision aid is a common thread in several articles. For 

example, the discussion by EI Sawy, et al. [1986] is fraught 

with references to the impact of historic information on 

managers' understanding of present decision contexts and 

visions of the future. Morrison [1992] summarizes a 

thorough literature review with the conclusion that 

organizational memory is "a device for integrating 

organizational knowledge and providing information from the 

past that can potentially aid present decision making 

situations" [po 52]. Hall [1984] detailed a number of ways 

in which an organization's retained set (memory) might be 

called upon during policy formation. organizational memory 

is included in Huber's [1990] discussion of technologies to 

support communication and decision making. 

All of the above authors either state or imply that an 

important part of the usefulness of an organization's memory 

.. _._-----------------------------" .. 
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lies in its contribution (or potential for contribution) to 

current decision making. Yet there is little in the 

literature that explicitly describes how organizational 

memory and automated systems to support organizational 

memory are or should be used as decision aids. 

INFORMATION SYSTEMS FOR DECISION SUPPORT 

There has been much research in the area of decision support 

systems. This section highlights some of the findings, 

paying particular attention to the impact of information on 

decision making. The purpose of this section is not to 

provide an overview of Decision Support Systems (for an 

overview, see [Sprague and Watson, 1993]). Rather, since 

some authors [Walsh & Ungson, 1991, Sandoe, et al., 1991, 

Morrison, 1992] have proposed that automated organizational 

memory systems would serve as decision aids, this section 

reviews some of the important findings about the usefulness 

of information that might be provided by decision aiding 

systems. The main idea is that information systems built 

for specific types of decision support are effective to the 

degree they meet decision makers' information requirements. 

But they are ineffective and even detrimental to the degree 

they exceed or fall short of those requirements. 
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Information Requirements of Decision Makers 

Information systems are now able to store, manipulate, and 

present more information in less time than ever before. The 

ability of computerized systems to manage a great volume of 

data denotes a corresponding ability to inundate decision 

makers with mounds of information relating to a particular 

decision topic. But more information is not what decision 

makers need or want as much as better information. Ackoff 

[1967] declared that managers' lack of relevant information 

was not nearly so pronounced as the overabundance of 

irrelevant information. 

Cameron [1982] described management information requirements 

in effective organizations as a paradox. Managers' require: 

Expanded search in decision making -- which allows 
for wider environmental scanning, access to more 
information and divergence of input -- as well as 
the creation of inhibitors to information overload 
-- which reduce and buffer the amount of 
information reaching decision makers and lead to 
convergence in decision making. 

Several deleterious effects can arise when decision makers 

are bombarded with incorrect information, impertinent 

information, or simply too much information. [Nisbett et 

aI, 1981] discussed the "dilution effect" of nondiagnostic 

information. In their studies, subjects given nondiagnostic 

(not predictive of the outcome) information in a decision 



context were less willing to make extreme judgments even 

when the diagnostic (predictive) information they received 

indicated such judgments were called for. 

Even "good" information -- correct, concise, and well-

formatted -- can precipitate a problem called "locally 

rational decision making." This phenomenon, discussed by 

Glazer and colleagues [1992], occurs when information used 
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in a decision context encourages the decision maker to focus 

on the wrong variables. The result is a decision which is 

"correct" according to the narrow view of the information 

upon which the decision was based, but sub-optimal in light 

of a larger view (e.g. maximizing benefits for one 

department at the expense of the rest of the organization). 

Excessive amounts of information also can prove troublesome. 

In a study of the effects of amount and quality of 

information on meteorologists' weather forecasts, stewart, 

et al [1992] concluded that additional information caused 

diminishing increases in forecasting skill. Further, they 

suggested that at some point skill actually decreases with 

additional information (see Figure 2.6). They recommended 

that 

greater improvement in forecasting might be 
obtained by devoting resources to improving the 
use of information than by devoting those 
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Figure 2.6 - from stewart, et al [1992] 

resources to increasing the amount of information 
[po 131]. 

Similarly, Todd and Benbasat [1992] found that decision 

makers using decision aids attempt to reduce the amount of 
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effort required to complete a task rather than attempting to 

increase the amount of information processed. This 

demonstrates again that decision makers will not be helped 

by simply providing them more and more information. Rather, 

the decision aid provided to decision makers should reduce 

~- -- .. ~--.--------------------
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the effort they expend in completing the decision task, or 

lead to better decisions with the same amount of effort. 

In spite of general agreement that too much information can 

be as bad or worse than too little, proponents of 

organizational memory as decision support have not, to my 

knowledge, addressed this important principle. Thus, 

researchers constructing organizational memory systems seem 

to imply that simply making historic information available 

(providing more information) will lead to better decision 

making. 

The discussion to this point is not intended to suggest 

decision support systems are generally detrimental. On the 

contrary, decision support systems based on appropriate 

models of decision making, and providing concise, pertinent 

information, should be able to help decision makers arrive 

at better decisions. Lord and Maher [1990J concluded that 

system developers " .•. should first determine which models 

are most descriptively accurate in a particular situation. 

Then they might consider how to make these models work. • 

[po 23J. The purpose of this study is to investigate the 

appropriateness of a behavioral model in an organizational 

memory situation. 

II 
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BEHAVIORAL DECISION MAKING 

This discussion now considers a type of decision-making 

model that could be applied to a decision support system 

utilizing information about previous decisions as a 

resource. Researchers have long attempted to gain 

understanding of the human decision-making process. In 

cognitive and behavioral psychology, various models have 

been developed to describe human decision making. Among the 

more well known behavioral models are those involving 

multiple regression (e.g. Brunswik's Lens model, [Brunswik, 

1940; Beach, 1967]; this model is depicted in Figure 2.7). 

Linear Models and Bootstrapping 

Multiple regression models of decision making involve 

identifying those variables which are important to a 

particular type of decision and its outcome, and using 

multiple regression to assign weights (relative importance) 

to those variables. The result of the regression is a 

prediction of the human judgment or decision. While such 

models make no claim about depicting how a human actually 

makes a decision (they do not imply that humans actually run 

multiple regressions in their heads), they are relatively 

accurate and robust in showing what decision was/will be 

made, and accounting for why it was/will be so. In some 
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cases, the regression does a better job of meeting the 

decision criteria than the human(s) it is intended to model 

[Dawes, 1971J. A regression model results in a paramorphic 

representation of a human decision maker. This means the 

model is accurate enough to predict an outcome, and robust 

enough to account for the variables involved in the human's 

decision. But exactly how to arrive at the decision result 

remains in the domain of the human. Such models are 

referred to as bootstrapping models. They attempt to 

quantify the judgment criteria of the human decision maker, 

in order to predict future judgments or replace the human 

altogether. 

Bootstrapping models have proven useful in situations where 

predictive judgments have to be made on a repetitive basis. 

They are effective when there is a monotonic relationship 

between the predictor variables within the system and the 

external criteria, when the variables within the system 

provide a good paramorphic representation of the human 

judge, and when the variables within the system remain 

relevant in the decision context [Wisudha, 1985J. In 

addition to making accurate predictions of a human judge's 

decisions, they also provide a concise and understandable 

representation of the decision criteria. For example, in a 

recent study [Goldstein and Mitzel, 1992J, subjects (agents) 



were able to choose apartments based on another person's 

(principal's) reported "relative importance" of several 

decision criteria. 
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other models of decision making and human judgment also 

involve variables and weights. Those involving expected 

utilities and probabilities are examples (see Beach, et ale 

(1981), and Holstrom & Beach, (1973) for examples of 

research employing subjective expected utilities). But the 

Lens Model may be most appropriate for representation of 

historic decisions because the original decision maker is 

assumed to be not present, and therefore unable to express 

preferences or utilities. The Lens Model makes use of 

variables and previous outcomes to infer the relative 

importance of each variable. A simplified representation of 

the Lens model is depicted in Figure 2.7. 

The important elements of this model for the present purpose 

are Ys , the subject's judgment, and the vertical column of 

cues, Xl, X2, etc., which represent the variables that had an 

impact on the subject's judgment. The lines connecting the 

cues to the subject's judgment, rs1,rs2 etc., represent the 

utilization coefficients or the respective "weights" of each 

cue, or variable, in the decision. The other elements, Ye , 
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Ye , and Ys , are used for describing the environment, the 
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optimal (statistician's) prediction of the environment given 

the cues and their weights, and the model's prediction of 

the subject's judgment. In the context of historic 

decisions in an organization, the decision maker would be 

most interested in knowing what decisions were made, Ys , 

what variables were involved, Xl, X2, etc., and the relative 

importance of those variables, rsl,rs2 etc. 



A question remains about whether and how a bootstrapping 

model, the likes of which have been proven effective in 

decision making contexts, can be applied to make 
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organizational memory an effective decision-aiding resource. 

A linear model might be appropriate for organizational 

memory applications because such models: 

• are accurate enough to provide correct predictions 
of human judgments, 

• are robust enough to account for all identifiable 
variables, 

• provide concise and understandable representations 
of the decision criteria. 

The purpose of this study is to investigate the feasibility 

of applying a linear model to tap the organizational memory 

resource as a decision aid. 

SUMMARY 

Organizational memory as described in the literature can be 

characterized as either organic or constructed. In both 

classes, there seems to be a marked propensity to think of 

organizational memory as a resource that should be developed 

for the purpose of helping decision makers. The construct 

includes human memory and other "storage bins" where 

information may be stored for future decision-aiding 

reference. However, because of the distracting effects of 

- ------------------ ----------------
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information overload, locally rational decision making, the 

dilution effect of nondiagnostic information, and possibly 

other undesirable effects, care should be taken to ensure 

organizational memory systems will not create stumbling 

blocks for their potential users. consideration of these 

points: 

• organizational Memory is supposed to aid decision 
making; 

• Additional information may not contribute to 
better decisions; 

• Bootstrapping models can accurately and robustly 
describe humans' decision policies; 

leads to the following, more specific version of this 

study's research question: 

• Can a bootstrapping model provide information from 
history that will contribute to better decision 
making? 
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3. HYPOTHESES 

The research question defined in the previous chapter 

implies certain assumptions and questions which call for 

examination. The first assumption is that providing 

historic decision information is an appropriate means of 

employing organizational memory for decision support. There 

seems to be a conflict regarding this assumption between the 

literature on organizational memory and the literature on 

information use (see Figure 3.1). The former implies that 

providing historic information from memory will help 

decision makers, while the latter makes clear that simply 

providing more (and not necessarily better) information may 

in fact create a stumbling block for decision makers. From 

this conflict, I propose my own assumption which this study 

is intended to investigate: only the "right" information 

from organizational memory can lead to better decision 

making. Second, the idea that historic information from a 

collective (organizational) source is inherently better for 

decision support than similar information from an individual 

source seems to be taken for granted among many proponents 
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of the organizational memory concept. Finally, while the 

usefulness of linear regression models as a means of 

capturing human decision policies and predicting human 

decision-making behavior has been well established, such 

models have not been tested as a medium for applying 

organizational memory to decision support. This chapter 

addresses these assumptions, and presents hypotheses for 

testing them. Additionally, this chapter includes a brief 

discussion of the assumption of rationality that underlies 

much of the organizational memory literature. 

42 
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DECISION INFORMATION 

In the literature review, some definitions and descriptions 

of organizational memory were examined which indicated the 

broad range of sources and implied the vast amount of data . 

that might pertain to an organization's memory. Access to 

the broad range of sources and information is increasingly 

made possible by computer-based technology. As proposed by 

Huber [1990], the availability of the technology seems to be 

leading to an interest in "development and use of computer

resident databases as components of organizational memory" 

[p.61]. Another of Huber's propositions states: "Use of 

[computer technology] leads to higher quality decisions" [po 

64]. This proposition seems to espouse the "technological 

imperative" described and decried by Markus and Robey 

[1988]. But Huber makes clear that this proposition refers 

to improvements in the quality of information computer 

technology makes available to decision makers. still, with 

respect to organizational memory and its possible impact on 

decision making, exactly what constitutes "better" 

information remains to be defined. 

Information revealing previous decision makers' decision 

policy is hypothesized herein to be helpful to decision 

makers in the present, when the policy described is for the 
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same kind of decision task. faced by the present decision 

makers. There are at least three reasons for examining the 

impact of previous decision policy information: 1) since the 

decision policies in question are historic, the decisions 

and their outcomes are easy to identify; 2) from the 

perspective of a systems designer who might be interested in 

developing a computerized organizational memory system, 

information about previous decisions would be interesting 

because it is already stored in existing files; 3) models 

exist that accurately and concisely depict decision 

policies. Because of these reasons, historic decision 

information is potentially a more valuable organizational 

memory resource than other types of information. Hence, the 

first hypothesis addressed in this study is: 

Hl: Historic decision information will lead decision 
makers to make better decisions. 

This hypothesis presents some intuitive appeal, particularly 

in the context of a new manager who might be interested in 

knowing how his or her predecessors in the same position 

approached the type of decisions he or she now faces. 
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COLLECTIVE VERSUS INDIVIDUAL 

Common wisdom has ever held that two heads are better than 

one. By extension, organizational memory is an intuitively 

appealing construct because it can include the memory in not 

only one or two heads, but many human and other sources. 

For example, Walsh and Ungson's [1990] model makes clear 

that organizational memory resides in many different places 

(see Figure 2.1). The model and their discussion imply that 

this multiplicity of sources is part of what makes an 

organizational memory different (better?) than an 

individual's memory. Further, Sandoe, et ale [1991] show 

that whereas multiple-source memory may be less accessible 

than other forms, more restrictive sources are less 

complete. Thus, they infer that more complete memory 

originates from multiple sources. 

In addition to popular wisdom and the implications made by 

the above authors, there may be a more compelling reason to 

examine the impact of decision-aiding information that comes 

from multiple sources. As Huber's [1990] proposition #1 

states: "Use of [computer technology] will lead to a larger 

number and variety of people participating as information 

sources in decision making" [p.53]. Given the continuing 

proliferation of computing resources in business, if Huber 
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is correct, decision-aiding information from organizational 

memory and other organizational resources will originate 

inevitably from a larger number of sources. Huber also 

calls for research to determine" . . if the increase in 

participation leads to higher quality decisions" (p. 54). 

This study attempts to determine whether multiple sources of 

historic information lead to higher quality decisions. 

Specifically, it tests: 

H2: Historic information from an organizational 
(collective) source will lead to better decisions 
than information from an individual source. 

While the multiple sources, or bins, of memory depicted in 

the several models include non-human storage facilities, the 

implication seems to be that information originates with 

humans, and is subsequently stored in the various retention 

areas. Thus, information residing in the same retention 

facility might have originated from several different human 

sources. 

If historic decision information is the "right" kind of 

information, then it should prove helpful to decision makers 

regardless of its source. Thus, in addition to H2, and in 

accordance with Hl, it seems reasonable to hypothesize 

further: 
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H2a: Historic information from a collective source and 
historic information from an individual source 
both lead to better decisions than no historic 
information. 

LINEAR REGRESSION MODEL 

In the previous discussion about Brunswik's [1940] Lens 

Model, only a subset of the elements in the model were 
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Figure 3.2 - Reduced Lens Model 
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identified as important in the context of organizational 

decision memory. For the purpose of this study it is 

necessary to employ only a reduced version of the Lens 

Model. As depicted in Figure 3.2, the reduced model 

includes only the· cues, Xl, x2, etc. (which arise from the 

environment, Ye ), the "weights", rsi rs2,etc., and the 

judgment, Ys , of the previous decision maker(s). 

Having previously discussed the Lens Model and the 

information requirements for effective decision support, the 

next topic is the question of whether a linear model of 

previous decision policies would be an appropriate means of 

tapping the organizational memory resource. Relating to 

historic decision policies there are two pertinent 

questions. The first, addressed by hypothesis HI, involves 

the decision-aiding potential of historic decision 

information in general. The second is concerned with the 

specific usefulness of a linear model in presenting historic 

decision information to present decision makers, and is 

addressed in the next hypothesis: 

H3: A linear regression model of past decisions will 
lead to better decisions than a textual summary of 
historic information. 

As with hypothesis H2, this hypothesis can also be extended 

to state that historic decision information, whether 
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presented in the form of a linear model or as written text, 

should be more helpful to decision makers than no historic 

information. Hence: 

H3a: Historic decision information in the form of a 
linear model and historic decision information in 
a textual format both lead to better decisions 
than no historic information. 

THE RATIONALITY OF ORGANIZATIONAL MEMORY 

Underlying all of the preceding discussion about decision 

making and decision aiding has been an implied assumption of 

rational decision making. Part of this assumption comes 

from the fact that some rational outcomes are easily 

identified with information technology (more complete 

information or more timely decisions, for example). Since 

the technology provides such outcomes, a natural approach to 

studying its effects and related issues might involve the 

rational model of decision making. However, it is important 

to recognize that the rational attributes of a linear model 

and the rational outcomes of organizational decision memory 

do not account for all variables that may be involved in a 

given decision. Everyday experience makes clear that 

variables which are difficult to identify and/or impossible 

to measure often determine human judgments and decisions. 

Intangible variables, including such items as "gut 



feelings," good will, and less easily identifiable others, 

can be impossible to quantify, and consequently go 

unaccounted for by a linear model in spite of potentially 

profound importance to decision outcomes. 

This study's rational view of decision making does not 

necessarily reflect advocacy of the "pure" rationality of 

economic theory for all decisions. The theory of perfect 

economic rationality in decision making has long been 

discounted [March & Olsen, 1975] in favor of what Simon 

[1955] first called "bounded rationality" (the idea that 
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human decisions are "rational" only within the boundaries of 
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Figure 3.3 - Hammond and Brehmer's [1973] Quasi
Rationality continuum 
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their internal models or heuristics, while actual decision 

behavior may be far from optimal in the real world.) Yet, 

the use of a linear model seems to suggest adherence to the 

very "rational" notion that decisions will be improved when 

more perfect information is made available to the decision 

maker. However, the use of a linear model should be thought 

of in terms of the "quasi-rationality" continuum theorized 

by Hammond and Brehmer [1973]. This continuum (see Figure 

3.3) describes decision behavior at varying points between 

the "analytical" extreme (explicit, sequential, recoverable) 

and the "intuitive" extreme (implicit, nonsequential, 

nonrecoverable). At the analytical end, decision behavior 

approximates pure rationality. At the intuitive end, 

decision behavior is unexplainable. Between the two 

extremes lie most of the theories of decision making, 

including those involving heuristics and biases [Tversky & 

Kahneman, 1974], expected utilities [Coombs, et al., 1970], 

and subjective probability [Edwards, 1968], etc. Since most 

decisions will contain varying degrees of both extremes, a 

linear model should have various degrees of usefulness, 

depending on the extent of analytical decision behavior 

involved. Admittedly, the linear model cannot be guaranteed 

to account for intuitive decision behavior. 
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In brief, the rational approach to decision making used in 

this study is justified by three arguments: First, linear 

"bootstrapping" models have been proven valid 

representations of decision making behavior in many 

instances; Second, while recognizing that not all decisions 

are entirely rational, it should also be recognized that 

they are not entirely irrational. Thus, for the more 

rational decisions, a rational model is not inappropriate. 

Finally, for,an exploratory study such as this one, a 

rational perspective is appropriate because it is simple, 

straightforward, and easy. Once findings have been 

established with a rational linear model, perhaps a more 

inclusive model can be applied to explore beyond the limits 

of the rational theory of decision making. 

SUMMARY 

The nature of this study is exploratory. There are probably 

many ways organizational memory systems can be constructed, 

and almost certainly many types of historic information that 

might be useful to decision makers. This study examines the 

usefulness of a narrow range of information that is already 

available in the existing memories of many organizations. 

Five hypotheses are employed to investigate the merits of 

historic decision information, the comparative value of 
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information from a collective source versus an individual 

source, and the usefulness of a linear model for presenting 

historic decision information to decision makers. Because 

of the simplicity afforded by the rational theory of 

decision making, this study takes a mostly rational view of 

decision making. 
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4. RESEARCH METHOD AND RESULTS 

This chapter presents the design of an experimental study to 

assess how organizational memory can be made useful to 

decision makers. A pilot study is also briefly described. 

Finally, the results of the experiment are presented. 

Brinberg & McGrath [1985] describe the research process by 

means of a "Validity Network Schema" which includes three 

domains: the conceptual domain, the substantive domain, and 

the methodological domain (see Figure 4.1). Three different 

orientations to research are possible (basic, applied, and 

technological), depending upon which domain serves as the 

starting point (conceptual, substantive, or methodological, 

respectively). By combining the starting domain with a 

second domain, an "instrumental structure" is defined. 

Finally, the third domain is applied to the instrumental 

structure to produce a research path. 

According to the authors, "the sUbstantive domain refers to 

the real-world systems and phenomena that are the focus of 
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Figure 4.1 - Adapted from Brinberg and McGrath's 
Validity Network Schema 

research." [po 16]. Organizational memory falls into this 
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domain. Therefore, this study can be categorized as applied 

research. The model of decision making used in this study 

lies in the conceptual domain. In the Validity Network 

Schema, elements from the substantive and conceptual domains 

are combined to form a set of hypotheses (the instrumental 

structure). This is the beginning of the "theoretical 

path." By applying elements from the methodological domain, 

the hypotheses can be tested, resulting in a set of 



empirical findings. An experiment designed to test the 

hypotheses detailed in Chapter 3 is described herein. 

STUDY DESIGN 
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As shown by the hypotheses presented earlier, three basic 

questions seem to remain unanswered relative to the 

usefulness of a formal organizational memory for decision 

support. Are historic decision data useful to decision 

makers in the present? Is a collective memory better than 

an individual's memory (in terms of decision support)? And 

is specific information about past decisions (such as that 

provided by a regression model) more or less useful to 

decision makers than historic information presented without 

the aid of a linear model? Further, two additional 

questions need answers: whether historic decision data 

provide better decision support than no historic 

information, regardless of their source (collective or 

individual); and whether historic decision information 

provides better decision support than no historic 

information regardless of its presentation (linear model 

based, or text based). Each of the questions can be 

addressed in a controlled experiment involving a decision 

task. The questions are represented by the independent 

variables presented below. 

--- --------------------------
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Independent Variables 

The first independent variable involves the presence or 

absence of historic information in a decision-making 

context. In other words, it has to do with whether the 

decision maker has access to data from the past that might 

have bearing on a present decision. This variable can be 

called "MernAccess." Possible values for this variable will 

indicate 1) that the decision maker has access to past 

information, or 2) that the decision maker is presented with 

current information only. 

The second variable is the source of the historic data -

whether individual or collective memory. This variable can 

be called "MemSource." Possible values for the second 

variable will indicate whether the historic decision 

information originates from 1) one or 2) many previous 

decision makers. 

The third variable expresses whether the "remembered" data 

is presented in a decision-making context (i.e., a multiple 

regression model) or not. The third variable can be called 

"MemFormat." Possible values for MemFormat will indicate 

whether subjects receive information about past decisions 1) 

as represented by a linear model, or 2) as represented in a 

textual description. 



Manipulation of these variables, alone and in combination 

with one another, will reveal their effect(s) on the 

dependent variable. The specific combinations are shown 

later in this chapter. 

Dependent Variable 
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The dependent variable in the experiment is the decision 

itself, the outcome of the human decision making process. 

Subjects' results will be compared to a pre-defined optimal 

solution, and to other subjects' results (treatment groups 

vs. control groups) to determine the decision's quality. 

The important requirement for this exploratory study is that 

the decision task must lend itself to easily identifiable 

and measurable outcomes. 

Experiment Design 

The experiment employed a 2 by 2 factorial design as 

depicted in Figure 4.2. The experiment examined whether 

historic information has an effect on the outcome of 

subjects' decisions, whether a collective memory is better 

than individual memory, and whether formatting historic 

information according to a regression model of decision 

making makes any difference in present decisions. The first 

independent variable, MemAccess, was represented by the 

juxtaposition of the treatment groups versus the control 
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receive information about previous decisions, while those in 

the treatment groups did receive such information in one 

form or another. Within the 2 X 2 portion of the design, 

the horizontal dimension represents MemSource. The first 

column represents subjects receiving historic decision 

information about the decisions of an individual. The 

second column represents subjects receiving historic 

decision information about the decisions of many 

individuals. The vertical dimension concerns the third 
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independent variable, MemFormat, with two possible values: 

Use of regression model, and No regression model. Those in 

the first row received the actual beta weights (numbers) 

from a regression analysis of previous decision makers' 

decisions, while those in the second row received a summary 

(textual) description of the same previous decisions. 

copies of both types of information presented to the 

subjects are in Appendix A. 

Subjects were assigned randomly to one of five groups, as 

represented by the cells in Figure 4.2. Subjects in all 

groups received a "case" describing a situation that 

required a decision or judgment (the decision task is 

described below). The control group received only "current" 

information about the decision or judgment (plus a placebo 

consisting of other ·information not related to the decision 

task), while the treatment groups received the same current 

information, and additional information about similar 

decisions and outcomes from the past (see Appendix A). The 

decision outcomes from the various groups were then compared 

to test null hypotheses like the following: 

historic decision information has 
no effect on present decision 
outcomes. 



Procedure 

the source (collective or 
individual) of historic information 
has no effect on decision outcomes. 

the presentation format, or 
organization (linear model or text) 
of historic data has no effect on 
decision outcomes. 

Subjects in all of the experimental groups met together to 
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receive instructions for their decision task. Subjects were 

given instruction packets which were prearranged in random 

order, thus automatically assigning each subject to one of 

the treatment groups or the control group. In addition to a 

brief explanation of the purpose of the study, each 

participant received a written description of the decision 

task, and an information sheet with additional information 

(historic or placebo) about the decision. All subjects 

received the same task. Then subjects worked on the task 

individually, each seeking to determine the best solution to 

the decision problem. The outcomes of the decisions 

subsequently were analyzed to determine whether the null 

hypotheses could be rejected. 

In this study, subjects competed for a financial incentive 

of ten dollars for the best results in each of three 

categories (the control group, those receiving information 



62 

from a collective source, and those receiving information 

from an individual source). Five dollars was awarded to the 

second best result in each category. Thus, up to 45 dollars 

was paid to the participants in each class. Additionally, 

the decision task used in this experiment (see the 

description below) has some salience for undergraduates 

since it is concerned with aspects of collegiate life and 

success. 

Subjects 

The target population includes decision makers in 

organizations. Unfortunately, identification of a 

representative sample of the target population has been 

constrained by what is available. Because of the 

characteristics of the decision task, undergraduate students 

were used as subjects instead of organizational decision 

makers. Subjects were identified in several upper-division 

(junior- and senior-level) undergraduate classes at the 

University of Arizona. The classes included two sections of 

MIS 441, a senior-level systems design and implementation 

class, one section of MIS 331, an upper-division class on 

database systems, and three sections of MIS 373, an upper

division operations management class. Only upper-division 

classes were sought for this experiment because of the use 

of statistical terminology (words like "regression 
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analysis"). A statistics class is a prerequisite for all 

upper-division classes in the business college, so students 

in upper-division classes should have been familiar with the 

terms used in the decision task. Two hundred and twenty

five students participated in the experiment. 

Decision Task 

The decision task presented to subjects is a slightly 

modified version of the "International Studies Institute" 

admissions task used by Zigurs, et ale [1988]. The task is 

a very important part of the study for several reasons. 

First, the task must be difficult enough to require some 

reasoning. If the task has an obvious "best" solution, then 

"additional" information will have no value to the decision 

maker/subject, and will consequently have no effect on the 

outcome. On the other hand, if the task is so difficult as 

to be perceived impossible, again the additional data may 

prove worthless. The level of difficulty of the task must 

be such that it is solvable without additional information, 

but the decision maker/subject welcomes data that may shed 

light on the task or make it easier. Second, the task must 

have a measurable outcome. If the various effects of 

historic information are to be compared as described above, 

there must be a measurable outcome by which to make 

comparisons between treatments and controls. Third, the 
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task should involve a real organizational decision making 

problem so that subjects will not perceive the experiment as 

trivial or as a game. Finally, not all decision tasks "fit" 

linear decision making models equally well. The best "fit" 

decision tasks are those with easily identifiable variables 

and outcomes. The "International Studies Institute" 

admissions task as described below meets these criteria. 

Subjects were presented with a description of the 

International Studies Institute, its purpose, goals, etc. 

(see Appendix B for the entire description). They also 

received an explanation of the variables used in evaluating 

applicants for admission. Some additional information was 

given concerning the admissions decisions made by a previous 

decision maker or group of decision makers (or placebo 

information for the control groups). The "previous" 

decision makers are a subset of the subjects targeted for 

this study. The previous decision makers performed the same 

task with a different set of data. (The previous decision 

makers use the data that Zigurs, et al. [1988] used for 

training.) Descriptions of their decisions were presented 

to the subjects as "additional information." Those subjects 

receiving information about an "individual" historic 

decision received either a textual description of a previous 

decision maker's decision criteria, or the parameter 
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estimates from a regression analysis of the previous 

decision maker's decisions. The "individual" information 

given to all subjects was from the same individual previous 

decision maker (who was chosen at random from among the 

group of previous· decision makers). Those receiving 

"collective" historic information got the same kind of 

information (text description or regression parameters) 

about the aggregate decision policy of the five best 

previous decision makers. 

The subjects were instructed to choose from the pool of 

applicants those for whom they predicted the highest levels 

of success in the International Studies program. They were 

asked to assign each applicant to one of three lists: 

Accept, Wait-List, and Reject. The "goodness" of the 

subjects' decisions is determined by finding the average 

International Collegiate Success score (explained as a 

combination of grade point average, social adjustment, and 

success of adapting to the foreign culture as measured in 

the student's junior year) of those applicants whom they 

accept for admission to the International Studies Institute. 

A list of correct International Collegiate Success scores 

was provided to the task administrator, along with the list 

of "applicants," but, of course, the subjects did not see 

- ---_._---_._-----_.------------------
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these scores and were not aware that these scores already 

existed. 

Validity Issues 

This experiment falls into the category campbell and stanley 

[1963] call the Posttest-Only Control Group Design. 

Regarding this design and its lack of a pretest to assure 

the groups were "equal" before the treatment, they suggest, 

For psychological reasons it is difficult to give 
up 'knowing for sure' that the experimental and 
control groups were 'equal' before the 
differential experimental treatment. Nonetheless, 
the most adequate all-purpose assurance of the 
lack of initial biases between groups is 
randomization [po 25]. 

In addition to initial bias between groups, there are other 

factors that may threaten the validity of experimental 

findings. Cook and Campbell [1979] list many extraneous 

variables that, if not controlled for, may produce effects 

in the experiment. Several of those variables, which seem 

likely to pose threats to this particular study, are 

addressed below. 

First, one of the threats to statistical conclusion validity 

is the effect of random irrelevancies in the experimental 

setting. This might have had some impact because the 

experiment was conducted in several sessions, each in a 
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different classroom. However, there was only one 

administrator, all subjects performed the same task, and the 

sessions were all conducted within a relatively short time. 

Thus, several obvious extraneous variables were standardized 

across sessions. Further, there was no suspicious variation 

in the data that would point to features of the experimental 

setting as a cause. Second, the possible effect of a 

covariate can lead to incorrect conclusions. One variable 

with a potentially significant impact was the .number of 

applicants admitted by each subject. No control was imposed 

on this variable, but a subsequent analysis of covariance 

showed that the number of subjects admitted made no 

significant contribution to the variance in the data. The 

results of the analysis of covariance are detailed in 

Appendix c. 

Many of the threats to internal validity were controlled by 

randomization. Threats having to do with taking multiple 

measurements were eliminated because data were collected 

only once from each subject. Threats involving the 

knowledge subjects may have had of the comparative 

desirability of their treatment versus that of subjects in 

other groups (imitation of treatments, compensatory rivalry, 

demoralization) should not have been a problem because 

subjects were not informed of the different treatments until 
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after they had completed the task. Finally, experimental 

mortality can become a concern if subjects are lost over 

time (before all measurements have been taken). One subject 

did ask to be excused early because of a doctor's 

appointment. This subject completed the task and the 

manipulation check survey in spite of some time pressure 

that was not experienced by the others. 

The construct validity of this experiment may have been 

compromised by mono-method bias. Using a single method of 

treatment and/or measurement can limit the generalizability 

of findings to the specific construct measured in the one, 

specific way. However, no attempt is being made to 

generalize beyond the methods of treatment and measurement 

employed. 

Concerns about external validity, or the generalizability of 

the results, can mainly be summed up by two factors. The 

first is the reactive effect(s) of experimental 

arrangements. This factor has to do with whether "real" 

people in the "real" world (in this case the target 

population was decision makers in organizations) would 

exhibit the same reaction from exposure to the treatments as 

the subjects in the laboratory. Attempts to control for 

this "laboratory effect" included using a decision task that 
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had some salience for the subjects, and conducting the 

experiment in the classrooms where the subjects were used to 

meeting and working. Thus, they emulated decision makers 

who work on salient decision tasks in a familiar work 

environment. The" second problem with external validity is 

the appropriateness of using college students as surrogates 

for real organizational decision makers. The same 

precautions apply to this concern, but in both cases it is 

impossible to assure that the threats to validity were 

adequately diminished. Therefore, the generalizability of 

the findings is limited. 

PILOT STUDY 

A pilot study was conducted with a different but similar 

decision task. Twenty-four subjects used eight variables to 

determine which 10 of 50 applicants should be admitted to a 

graduate school. The applicants' information included the 

following: 

• age 
• undergraduate GPA 
• undergraduate institution rating (1 to 5, 1 = best) 
• letters of recommendation rating (1 to 5, 1 = best) 
• race (Asian = asi, 

Black = bla, 
Caucasian = cau, 
Hispanic = his, 
Native American = nat) 

• letter of application rating (1 to 5, 1 = best) 
• previous research experience (1 to 5, 1 = best) 
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• sex (male or female) 
• GMAT percentile 

Subjects were assigned at random to each of the five 

experimental cells and worked on the decision task 

individually. The "goodness" of their decisions was based 

on a grade point average for the applicants two years after 

admission. All applicant data for this pilot study were 

fictitious, and the subsequent grade point averages were 

assigned to correlate more closely with some variables than 

others. 

A group of three "previous decision makers" provided the 

"historic" information by performing the same task a few 

days before the subjects did. A regression analysis of the 

"previous" decisions and their outcomes were presented to 

some of the subjects according to their cell assignments. 

others received written descriptions of the previous 

"admission committee" (or individual) and a brief synopsis 

of the previous decision policy, identifying the one most 

influential variable, and the outcome. Those subjects in 

the placebo groups received a demographic description of a 

university and its surrounding community. 

Subjects chose ten applicants for admission to graduate 

school. The mean subsequent grade point average of the ten 
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students was used to represent the "success" or goodness of 

each subject's decisions. Subjects in the groups receiving 

historical information chose applicants with subsequent 

grade point averages slightly higher than those in the 

control groups (averaging 3.62 vs. 3.51). Those subjects 

receiving historic information from an individual source 

chose students with subsequent GPAs about equal to those 

chosen by the subjects receiving historic information from a 

collective source (3.62 for individual sources vs. 3.61 for 

collective). Subjects using the linear model performed 

better on average than those who didn't (3.66 vs. 3.55). 

The important impact of the historic information and of the 

regression model showed up in the variance in each group's 

performance (see Figure 4.3). The groups using historic 

information with the regression model had the smallest 

variances; their choices' GPAs fell within a very narrow 

range. The choices of the groups using historic information 

without the model fell within a broader range. The subjects 

who were given no historic information chose applicants with 

GPAs within a range that included the extremes of the entire 

applicant pool. 

since the pilot study was small, including only four 

subjects per cell (with eight in the control group), 
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conclusive inferences cannot be drawn. However the results 

do suggest that further pursuit of the hypotheses is 

worthwhile. 

MANIPULATION CHECKS 

In order to ascertain whether subjects interpreted the 

manipulations as they were intended to be interpreted, a 

short questionnaire was presented at the end of the 

experiment. This questionnaire included questions about 



~lanipulations Checks Quesionnaire 

Subjects were instructed to choose, from among the fh'e 
statements, those which applied to the information they 
received. 

1) I received information involving a regression 
analysis of previous decisions. 

1) I received information describing previous 
decisions with no mention of regression analysis. 

3) I received information about an individual's 
previous decisions. 

"') I received information about a group of 
individuals' previous decisions. 

5) I received no information about previous 
decisions. 

Figure 4.4 - Manipulation Checks Questionnaire 

what kind of data subjects received and how it was 

presented. The questionnaire is presented in Figure 4.4. 

RESULTS 

The experiment was conducted in multiple sessions. The 
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subjects' classes met at their usual time and place, and the 

experiment was conducted instead of their normal lecture . 

. ~- -~--~-~----
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The experiment took between 35 and 45 minutes in each class. 

Because of scheduling constraints, the elapsed time from the 

beginning of data collection to the end was about one month. 

Data were collected from 225 subjects who were taking an 

upper-division MIS class at the University of Arizona. The 

225 subjects were randomly assigned to the five experimental 

groups resulting in the following distribution: 

• sUbjects receiving "individual" information with 
the regression model - 48. 

• "individual" without the model - 46 

• subjects receiving "collective" information with 
the regression model - 49 

• "collective" without the model - 48 

• Subjects receiving no historic information 
(control group) - 34 

• Total - 225 

statistical Power 

The number of subjects is an important determinant of 

statistical power. statistical power is a measure of the 

likelihood of avoiding a type II or beta error (rejecting 

the alternative hypothesis when it is true). Using [Kraemer 

and Thiemann, 1987] as a guide, a power analysis was 

conducted to determine the number of subjects necessary for 

statistical validity. The power analysis required the use 

of the following terms and definitions: 
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o = (J.Lx - J.Ly) / a 

o = 0/ ( 0 2 + 1/ pq) ~ 

n = v + 2 

where: 

o = Glass's effect size 

J.Lx = mean of 1st sample 

J.Ly = mean of 2nd sample 

a = standard deviation 

p = proportion of total of 1st sample 

q = proportion of total of 2nd sample 

n = number of subjects needed to achieve a given level 
of power 

v = value from Kraemer & Thiemann's table for two-
tailed tests at the 5% level 

From the "training" data which was provided to the task 

administrator, a was found to equal 6. Also, given the 

ranges of the training data, it seemed reasonable to assume 

(J.Lx - J.Ly) = 4. Therefore: 0 = 4/6. 

Using 4/6 in place of 0, and assuming the two samples would 

be of equal size, 

o = (4/6)/«4/6)2+ 1/(.5)(.5»~ = 0.3162. 
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Applying these values for 0 and 0 to the Kraemer and 

Thiemann's table, the corresponding value of v = 65.5 at the 

75% level of power. Therefore n = 65.5 + 2 = 67.5. Thus 

the minimum sample size for the two samples is 67.5/2, or 

roughly, 34. Thi~ is the number of subjects in the control 

group. 

Hence, the three-way comparisons in this study (those 

associated w1th hypotheses H2a and H3a) were conducted with 

a 75% probability of avoiding a type II error. The two-way 

comparison of the control group versus all other groups 

(hypothesis H1) also had 75% power because it involved the 

control group, which contained 34 subjects. 

The two-way comparisons (for hypotheses H2 and H3) enjoyed a 

much greater level of power. Using the same values for 0 

and 0, at the 99% power level, the table showed v = 169. 

Therefore, n = 171, or 86 subjects per cell. The two-way 

comparisons involved over 90 subjects per cell, so the power 

for these comparisons exceeded 99%. 

Of course, the power analyses were dependent on assumptions 

for the value of 0, which was originally assumed to be 4/6. 

If 0 were assumed to be smaller, say 3/6, then the power 

level for the two-way comparisons would still exceed 90%, 



but the power level for the comparisons involving the 

control group would fall to 50%. 

Manipulations 

In general, the subjects interpreted the manipulations of 

the independent variables as they were intended to be 

interpreted. A few interpreted the manipulations 

incorrectly. This section describes the responses to the 

manipulation checks questionnaire. The questionnaire 

attempted to determine if subjects understood 1) whether 

they received historic decision information employing a 

linear model or not; 2) whether they received historic 

information from a collective or individual source; and/or 

3) whether they received any historic decision information 

or not. 

Among the 182 participants who chose statements from the 

first part of the questionnaire (about whether their 

information was based on a regression model or not), there 

were ten who indicated they had received no historic 

information at all when in fact they had received it (see 

Figure 4.5). conversely, 13 subjects indicated they had 

received historic information (3 with regression; 10 

without) when in fact they had received none. seventeen 

correctly indicated they had received no historic decision 

77 



==-: .. f- ..... =--. __ ... _---
.. ~, -- _ .. 

:-:..~:-.:..:.;- ... 

----- ...... - .. -
:- . .:. .::- .:..: .: - - .. ' 

- - . 

-.. ... - - , . 
.... __ - _ .. I 

~ . -

-,-.-: 

3. ::= -=- ___ _ 

-: -: . : 

- -: . -

:~.3 

Figure 4.5 - Detail of responses to the first part of 
the survey 

information, while 142 subjects correctly responded that 

they had received such information. They were not all 

correct about whether their information was based on a 

linear model, but at least they understood that they had 

received information about previous decisions. 
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Of the 176 participants who responded to the second part of 

the questionnaire (about whether their information carne from 

a collective or individual source), there were fourteen who 



indicated they had received no historic information at all 

when in fact they had received it (see Figure 4.6). 

Conversely, nine indicated they had received historic 

information (1 from an individual source; 8 from a 

--"._- ..... -_ .. --.-=- .... ,-.- '--' :.:-::--__ ., __ • __ ... _ . ., ______ .f.., ... _ ...... _ 

:"-.- - := : ':: - - ~ - -
~ . - .. - j • .. . - .... - - -

', .. ... - ... -- -'. - -- --

... - .... _--- .. -- ---------,-

.... _ .. , . .- ...... 

-52 

- . 
~.., 

-: . 

""':_--

23 

33 
- ~ . : 

Figure 4.6 - Detail of responses to the second part of 
the survey 

collective source) when in fact they had received none. 

Nineteen correctly indicated they had received no historic 
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decision information, while 134 subjects correctly responded 

that they had received such information. Again, they were 

not all correct about whether their information was from a 
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collective or individual source, but at least they 

understood that they had received information about previous 

decisions. 

The important numbers in Figures 4.5 and 4.6 are in the 

cells on the diagonal. If the manipulations had been 

perfectly interpreted, these cells would have high values 

while all other cells would have zeroes. If the 

manipulations had been completely misinterpreted, all cells 

could have been expected to contain roughly equal values. 

Although the results are not perfect, the numbers in the 

diagonals are significantly higher than those in the other 

cells. This indicates that the manipulations were 

successful. Analyses of variance on these data gave 

powerful justification for rejecting the hypothesis of equal 

values in all cells. An analysis of variance in the 

manipulation check responses attributable to the source of 

historic information showed: p < .000, F = 82.67, with 2, 

173 Degrees of Freedom. For the responses regarding the use 

of the linear model: p < .000, F = 127.60, with 2, 179 

Degrees of Freedom. 

Finally, for the responses indicating whether historic 

information was available or not: p < .000, F = 65.01, with 

1, 180 Degrees of Freedom. The detail of these responses is 
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Figure 4.7 - Detail of responses regarding the use of 
historic information 
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shown in Figure 4.7. Again, the values in the cells on the 

diagonal are higher than the values in the other cells. 

Hypotheses 

The average ICSuccess score (International Collegiate 

Success score, a measure of performance, described fully in 

Appendix B) of applicants admitted by each subject was 

calculated and categorized into the appropriate cells of the 

experimental design. Analyses of variance were conducted to 

test the hypotheses of equal means among the cells, as 

mandated by the research hypotheses. All analyses and 



results reported here are for main effects; other effects, 

such as interaction, were not examined as they were not 

hypothesized. The results of the statistical analyses are 

presented in the following paragraphs. 
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Figure 4.8 - 95% confidence interval for H1 

First, hypothesis H1 stated that historic decision 
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information would lead to better decisions. This hypothesis 

translates into a comparison of the control group versus the 

combination of all non-control groups, with a null 

hypotheses that the two means are equal. The analysis of 

variance showed there was ample reason to reject the null 

hypothesis (p = .005, F = 7.95, OF = 1, 223), as illustrated 

by the 95 percent confidence intervals in Figure 4.8. 
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Figure 4.9 - 95% confidence interval for H2 

Hypothesis H2 stated that historic information from an 

organizational (collective) source would lead to better 

decisions than information from an individual source. 
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Referring back to Figure 4.2, this hypothesis indicates a 

comparison between the horizontal rows in the 2 X 2 portion 

of the design. Support for this hypothesis was strong, but 

not significant at the .05 level (p = .07, F = 3.28, DF = 1, 

189). The 95 percent confidence interval in Figure 4.9 

shows some overlap, indicating the small but real 

possibility that the two means could be equal. 

Hypothesis H2a stated that historic decision information 

from either source would lead to better decisions than no 

historic information. In other words, the analysis for this 
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Figure 4.10 - 95% confidence interval for H2a 

hypothesis utilizes the same comparison used for H2 

(comparing the row means), and includes the control group. 

This analysis found significant reason to reject the 
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hypothesis of equal means (p = .004, F = 5.65, DF = 2, 222), 

illustrated in Figure 4.10. Since there are three means 

involved in this particular analysis, it was necessary to 

determine which pair or pairs of means exhibit the 

significant difference. Both the Scheffe and Tukey methods 

of making multiple comparisons determined that the 

significant (P < .05) difference lies between the control 

group and the "collective source" group. Careful 

examination of Figure 4.10 shows this determination to be 

not surprising. 
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Figure 4.11 - 95% confidence interval for H3 

Hypothesis H3 stated a linear regression model of past 

decisions will lead to better decisions than a textual 

summary of historic information. The analysis for this 
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hypothesis is similar to that for H2, using the vertical 

columns in the 2 x 2 (Figure 4.2) instead of the rows. The 

data did not support this hypothesis. No significant 

difference was found (p = .35, F = 0.88, OF = 1, 189) 

between subjects who were given historic decision 

information utilizing a linear model and those who received 

textual descriptions of past decision policies. The 95 

percent confidence intervals in Figure 4.11 show there is 

essentially no difference between the means for the two 

groups. 
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Finally, hypothesis H3a stated that historic decision 

information in the form of a linear model and historic 

decision information in a textual format both lead to better 

decisions than no historic information. Again, the analysis 

for this hypothesis is similar to that of its predecessor, 

including the control group. A significant difference was 

REGRESSIJN 
NO REGRESSION 
CeNTROL 

I~:VIDUAL 95% CONFIDENCE INTERVALS FeR 
~AN BASED ON PCOLE~ STANDARD DEVIATION 

- - + - - - - - - - - - + - - - - - - - - - + - - - - - - - - - + - - - -

( - - - - - * - - - - - - ) 
( - - - - - * - - - - - - ) 

( - - - - - - - - - -* - - - - - - - - - ) 
- - + - - - - - - - - - + - - - - - - - - - + - - - - - - - - - + - - - -

25.20 26.40 27.60 28.80 

Figure 4.12 - 95% confidence interval for H3a 

found (p = .01, F = 4.41, OF = 2, 222) among the three means 

(see Figure 4.12). The same multiple comparison procedures 

(Scheffe and Tukey) identified the "no model" group and the 

control group as the significantly different (p < .05) 

groups. Although the confidence intervals in Figure 4.12 

also show very little overlap between the "regression" group 



and the control group, that difference was apparently not 

significant at the .05 level. 

SUMMARY 
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Following the "theoretical path" of applied research, an 

experiment was designed to address the hypotheses regarding 

the effects of historic decision information on the quality 

of decision makers' decisions. Several threats to validity 

were considered, and for those that were not determined to 

be inapplicable in this case, controls were imposed to 

minimize or eliminate their effects. Independent variables 

were manipulated to enable comparisons of effects between 

information from collective versus individual sources, and 

information presented by means of a linear model versus 

textual descriptions. Analysis of responses to a 

manipulations check questionnaire indicated that the 

manipulations were interpreted as they were intended to be 

interpreted. strong support was found for the three 

hypotheses involving the control group (Hl, H2a, H3a). In 

all three cases there was a significant difference between 

the control group and at least one of the treatment groups. 

Weak support was found for the hypothesis regarding the 

superiority of information from a collective versus an 

individual source. No support was found for the usefulness 



of a linear model in presenting historic decision 

information to decision makers. 
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5. DISCUSSION 

This chapter discusses the outcomes of the experiment just 

presented. The implications of the statistical analyses and 

possible explanations for the various findings will be 

presented for both the manipulations and the experimental 

findings related to the research hypotheses. 

MANIPULATIONS 

If all respondents had interpreted the manipulations 

perfectly, only the cells on the diagonal in Figures 4.5 and 

4.6 would have had non-zero values. There are several 

possible explanations for the non-zero values in the non

diagonal cells. One possible explanation is that some 

subjects were simply baffled, and had no idea what the 

manipulation checks were talking about. But other 

explanations at least have the advantage of showing optimism 

about the subjects' ability to grasp their environment. 

First, because the questionnaire was presented at the end of 

the exercise, after the decision task had been completed, 
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some participants may have felt it was not important. Since 

the experiment took about 40 minutes to complete, there was 

not enough class time remaining afterwards for the 

instructor to present any substantial class work. The 

students, sensing the rare possibility of a "vacation," may 

have been anxious to be done with the experiment, so they 

could enjoy being released from class early. Therefore, 

they may have chosen responses quickly, without any thought 

about their meaning. Choosing to dismiss the 

questionnaire's importance might have been a problem for the 

additional reason that the questionnaire was presented for 

all to see on a whiteboard or chalkboard at the front of the 

class, while each participant received his/her own copy of 

the decision task on paper. One respondent complained about 

not being able to see the statements on the chalkboard 

because of bad lighting. 

In general, however, the manipulations were interpreted 

correctly. The subjects understood whether they had 

received historic information or not. Those who received it 

understood whether the information came from an individual 

or collective source. They also recognized whether the 

information was given in a linear regression format or not. 
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Of course, for those who received the regression 

information, it was easy to recognize the variables and 

their corresponding beta weights. There may have been some 

confusion, however, on the part of those who did not receive 

regression information because, having not seen it, they 

were not sure what the manipulation check statements were 

referring to. The same kind of confusion may have been a 

problem for those who received no historic information. For 

example, members of the control group may have been confused 

if they felt obligated to choose one statement indicatipg 

whether their historic information came from an individual 

or collective source (when they had received neither type.) 

In such a case, the subject might have simply guessed at 

what might be an appropriate choice, but neither statement 

would have been the correct response. 

HYPOTHESES 

The following discussion of findings respecting the 

experimental hypotheses is organized and presented in the 

order of the numbering of the hypotheses. Interpretations 

of the findings and explanations will be presented. 
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Historic Infor.mation 

The clear conclusion regarding hypothesis Hl is that 

historic decision information does indeed lead present 

decision makers to make better decisions. This conclusion 

is based on the one-way analysis of variance comparing the 

control group with the aggregate of all other groups. The 

confidence interval, illustrated in Figure 4.7, shows a 

significant difference between the two means, with the mean 

for the control group lower than the mean for the groups who 

received historic decision information. Despite this clear 

difference, it is yet premature to prescribe that all 

computerized organizational memory systems should retain and 

"recall" information about the variables and outcomes of 

previous decision makers' decisions. Differences among the 

four cells receiving historic information add some 

complexity to the issue. 

The Source of Historic Infor.mation 

Regarding the difference between the horizontal rows, or in 

other words, the main effect of MemSource, the source of the 

historic information, the finding was not significant at the 

.05 level. Yet the data did provide some support 

(significant at the p = .07 level) for the hypothesis that 

information from a collective source is more helpful than 

information from an individual source. The reason for this 
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finding may have something to do with the quality, perceived 

or actual, of the historic decisions. This variable 

(decision quality) was not addressed by a hypothesis, but it 

merits some discussion. 

The Quality of Previous Decisions 

With respect to the superior decision performance of those 

who received historic information from a collective source 

over those who received historic information from an 

individual source, there are two possible explanations. 

First, subjects may give more credence to the collective 

information and therefore follow it more closely than the 

individual information. Justification for such behavior 

might be based on reasoning that an individual is more 

likely to be wrong than a group, or simply on the popular 

wisdom that two (or multiple) heads are better than one. 

However, since each of the subjects received information 

from one source or the other, but not both, it is impossible 

to determine whether subjects had a preference. 

The alternative explanation is that the decisions described 

from the collective source had better outcomes than the 

individual information (see Appendix A.) In other words, 

the collective information provided a better pattern to 

follow than the individual information, since the collective 
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source construct was operationalized to consist of better 

outcomes than the individual source. The additional 

information, given to the subjects in the "collective 

source" cells, described a decision policy that resulted in 

an average ICSuccess score of 31.2. On the scale of 

possible scores, which ranged from eight to 40, this 

represents a relatively high, but not perfect score. In 

contrast, the additional information describing the 

individual previous decision policy included an average 

ICSuccess score of 27.2, four points lower than the score 

for the collective source. This score is still higher than 

the applicant population's average score, which was 25.5, 

but it is significantly lower than the score wich resulted 

from the collective source decision policy. 

This study did not include decision quality as an 

independent variable. Since the quality of previous 

decisions covaries perfectly with the source of previous 

decision information (because of the way the constructs were 

operationalized,) it is impossible to distiguish the effect 

of quality from the effect of source. Because the effects 

of the two variables cannot be distinguished by this study, 

it may be argued that this study really measured the effect 

of previous decision quality, rather than the effect of 

source. 
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One way to determine the separate effects of decision 

quality and source would be to manipulate the two variables 

in an experiment similar to this one, with a 2 X 2 design. 

On one dimension, decision quality would be manipulated at 

two levels (for example, ICSuccess = 31.2 and 27.2) and on 

the other dimension, MemSource would be maniplated exactly 

as it was in this experiment. Using the same decision task, 

such a study would be able to isolate the respective effects 

of the two variables. Meanwhile, references in this paper 

to the effect or effects of source may be interpreted to 

refer to the effect of decision quality. 

Sources. Versus Control 

When compared with the control group, subjects receiving 

information from either source achieved better average 

scores. However, only the mean ICSuccess score for subjects 

receiving historic information from a collective source was 

significantly different (p = .05) from the control group's 

mean ICSuccess score. The collective information made 

present decision making significantly better, but the 

individual information did not improve decision making to 

such a great extent. So, while historic decision 

information in general has been shown to be helpful to 

decision makers (at least in the context of this experiment 

and hypothesis H1), the more precise conclusion to be drawn 



is that historic information from a collective source is 

significantly helpful, but such information from an 

individual source is not, compared to no historic 

information at all. 

The Linear Model 
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Unlike the findings for Hl and H2, the finding for 

hypothesis H3 was strongly insignificant (p = .35). The 

scores for subjects receiving information in the regression 

model format were virtually indistinguishable from the 

scores of their counterparts who received information in a 

textual format (see Appendix A for the format differences) . 

There are several possible explanations for this finding. 

First, it is conceivable that information overload may have 

neutralized any benefit afforded by the regression 

information. Another possibility is that subjects in the 

regression group were distracted by the nondiagnostic 

information associated with the variables that were weak 

predictors of ICSuccess. The benefits of the model also may 

have been neutralized by decision makers' desire to reduce 

effort. The list of variables and their regression 

parameter estimates may have seemed intimidating to subjects 

desiring to conserve decision-making energy. Also, the 

possibility must be considered that the linear model was 
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simply inappropriate. perhaps a different model or no model 

would have been of greater benefit to decision makers. 

Whether because of one or some combination of these reasons, 

information provided in the regression format was not more 

helpful to decision makers than summary information provided 

in a textual format. However, the information provided in 

both formats was produced by a regression analysis of 

previous decision behavior. Therefore the-usefulness of a 

linear model of past decision behavior as an aid to decision 

making was not disproven. Rather, the hypothesis that the 

level of detail presented (actual regression parameters 

versus summary text) would make a dfference was not 

accepted. 

Details vs. Summary 

The most likely explanation for the lack of significant 

difference between the "regression" and "no regression" 

groups is a combination of factors. First, all historic 

information presented to subjects in all but the control 

group had been analyzed with the linear model. The only 

difference between the vertical columns in the experiment 

design was in the information presented to the subjects. 

The same regression analysis that was presented to the 

"regression" group was summarized in the information given 



to the "no regression" group. In other words, one group 

received the details while the other received the summary, 

but both sets of information conveyed the same message. 

Understanding this, it is easy to see how the "no 

regression" group might gain an advantage over the 

"regression" group, due to the effects of nondiagnostic 

information and/or the desire to conserve decision-making 

effort. Perhaps due to these effects, the "no regression" 

group had a mean ICSuccess score slightly higher than the 

"regression" group (28.499 vs. 27.989, respectively), but 

the difference was insignificant. 

Decision Quality 
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As with the effect for MemSource, the effect of MemFormat 

also may be related to the quality of the decisions 

portrayed. If the decision portrayed by the model is 

perceived by the subject to be optimal, then the subject 

might be inclined to follow the pattern described by the 

model. However, as the portrayed decisions appear 

progressively worse to the subject, at some point he/she 

will opt either to ignore the model, or to follow an 

opposite pattern. The decisions portrayed in this 

experiment were good but not perfect: on the ICSuccess scale 

of 8 - 40, the previous decision makers averaged 31.2 

(collective) and 27.2 (individual). It is not clear whether 
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all or any subjects found these scores high enough to merit 

emulation of the decision pattern depicted by the model, low 

enough to be ignored or avoided, or somewhere between the 

extremes. 

Format Versus Control 

Subjects receiving historic decision information in both 

formats scored higher on average than the subjects in the 

control group. However, only the "no regression" group's 

mean was significantly different from the control group's 

mean at the .05 level. While the means of the two groups 

discussed above ("regression" and "no regression") did not 

differ significantly, the mean for the "regression" group 

was low enough to fail the test for a significant difference 

from the control group. Hence, a conclusion similar to that 

for hypothesis H2a is derived: while historic decision 

information in general has been shown to be helpful to 

decision makers (at least in the context of this experiment 

and hypothesis Hl), such information in a textual (summary) 

format is significantly helpful but such information in a 

regression format is not, compared to no historic 

information at all. 
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SUMMARY 

From the analysis of responses to the questionnaire on 

manipulations, it seems clear that the manipulations were 

successfully implemented. Appropriate statistical analyses 

also made inferences about the hypotheses possible. 

Not all of the hypotheses were clearly rejectable or 

acceptable. The null hypothesis for H1 was clearly 

rejected, implying that historic decision information does 

lead to better decisions in the present. Hypothesis H2 was 

not as easily settled. With a significance level of .07, 

the null hypothesis was cautiously rejected, implying that 

information from a collective source is more helpful to 

decision makers than information from an individual source. 

Conversely, the null hypothesis for H3 was clearly not 

rejected. The conclusion regarding the regression format 

versus the textual format is that they are equal with 

respect to aiding decisions. 

The additional hypotheses, H2a and H3a, bring an interesting 

dimension into focus. Regarding the source of historic 

information, only the col~ .. ective source proved to be 

significantly different from the control. As mentioned, the 

difference may be due to the quality of decisions 



represented, rather than the source of those decisions. 

Regarding the format, the textual format was found to be 

significantly better than the control, but the regression 

format was not. 
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6. CONCLUSION 

This chapter contains a summary of the dissertation. 

Contributions of this work are reported g and its limitations 

are discussed. Finally, some possible directions for future 

research are described. 

SUMMARY 

The construct of organizational memory has not been 

thoroughly investigated and is consequently not well 

defined. Nevertheless, software systems are being developed 

to facilitate organizational memory. This study 

investigated how a spacific type of information that might 

be extracted from organizational memory serves the supposed 

purpose of organizational memory: decision support. 

In the setting of a laboratory experiment, the decision

aiding effects of previous decision information, from 

individual and collective sources, presented in two formats, 

were measured. Results indicate that information about 
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previous decisions is helpful to decision makers facing the 

same type of decision task in the present. Historic 

information from collective (multiple decision makers) 

sources appeared more helpful to present decision makers 

than similar information from an individual source, 

especially compared to no historic information at all. No 

significant difference was detected between the scores of 

subjects receiving details of a regression analysis of 

previous decisions, and those who received summary 

information about the same analysis. However, those who 

received the summary produced significantly better outcomes 

than those who received no information about previous 

decisions. 

CONTRIBUTIONS 

The contributions of this dissertation can be described in 

terms of the impact of information about previous decisions 

on decision making in the present. Much of the literature 

on organizational memory alludes to the potential for 

organizational memory to bring information from the past to 

bear on present decisions. This study provides empirical 

evidence that additional information (beyond the "current" 

information necessary to complete a decision task) about 



similar previous decision making can help lead decision 

makers to make better decisions in the present. 
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More specifically, information about better quality 

decisions (decisions having better outcomes), which in this 

study were produced by a collective source, was shown to be 

more helpful to present decision makers than information 

about previous decisions with less desirable outcomes. It 

is important to make clear that the distinction noted was 

not between "good" and "bad" decisions. Rather, the 

difference in decision information was between moderately 

good decisions (from the individual source) and better 

decisions (from the collective source) . 

LIMITATIONS 

Analysis of the experiment's design revealed a missing 

variable that may have had a significant impact on the 

results: decision quality. While the decision-aiding 

potential of a perfectly successful historic decision may be 

intuitively clear, the usefulness of information about 

marginal and/or poor historic decisions is not clear. Since 

the historic decisions depicted for purposes of the 

experiment were good but not perfect, it is impossible to 

tell how the decision quality affected subjects' choice to 
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follow, ignore, or reverse the pattern suggested by the 

decision information. As the constructs were 

operationalized, decision quality is indistinguishable from 

the source of historic information. The effect(s) of 

decision quality might have easily been measured by 

manipulation, or by an opinion survey of subjects who had 

completed the decision task. 

This study is also limited because only one model of 

decision making behavior was employed. There are many 

models available which might be more appropriate for various 

types of decisions than a simple linear model. Applying 

other models in experiments similar to this one might reveal 

their usefulness for aiding decision makers in less rational 

decision tasks. 

Finally, this study was limited by the use of undergraduate 

students as subjects, instead of organizational decision 

makers. Although efforts were made to simulate the 

decision-making environment of organizational decision 

making, the findings are of limited generalizability. 
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FUTURE RESEARCH 

This study opens a variety of possible avenues for future 

research. First, the limitations just described can be 

addressed in similar studies. Particularly, the effect of 

previous decisions' quality can be determined by 

manipulating decision quality as an independent variable in 

an experiment similar to this one. Second, other decision 

making models can be applied to the same type of experiment 

design. For example, heuristics and biases seem 

particularly germane to organizational decision memory and 

decision support. 

Additionally, future research possibilities include 

application of artificial intelligence to not only report 

past decision behavior, but to interpret it, possibly 

suggesting effective or previously proven heuristics and/or 

modifying successful heuristics to fit current decision 

parameters. 
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APPENDIX A: HISTORIC DECISION INFORMATION 

Subjects received historic decision information (or placebo 

information) labelled "Additional Information" on a page 

separate from the task instructions. The following pages 

contain the "additional information" as it was given to 

subjects in the various experimental groups. 

FOR THE "COLLECTIVE/REGRESSION" GROUP: 

Additional Information 

Previously, the admission decision has been made by a 
committee. A regression analysis of their decisions for a 
previous group of applicants is presented below. The number 
corresponding to each variable represents the relative 
importance of that variable in the committee's decisions. 
Negative numbers signify an inverse relationship, (i.e., 
lower test scores indicate higher likelihood of success). 
For both positive and negative numbers, larger numbers 
signify greater importance than smaller numbers. The 
average ICSuccess score of all applicants admitted by this 
committee was 31.2. 

Applicant Sex 
Social Success 
Self Concept 
Independence 
Premarital Sex 
Prior Travel Abroad 

~0.43 

1. 86 
12.55 
-9.80 

-12.03 
0.03 
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FOR THE "INDIVIDUAL/REGRESSION" GROUP: 

Additional Information 

Previously, the admission decision has been made by the 
Institute director. A regression analysis of her decisions 
for a previous group of applicants is presented below. The 
number corresponding to each variable represents the 
relative importance of that variable in the committee's 
decisions. Negative numbers signify an inverse 
relationship, (i.e., lower test scores indicate higher 
likelihood of success). For both positive and negative 
numbers, larger numbers signify greater importance than 
smaller numbers. The average ICSuccess score of all 
applicants admitted by this person was 27.2. 

Applicant Sex 
Social Success 
Self Concept 
Independence 
Premarital Sex 
Prior Travel Abroad 

-0.23 
2.66 
4.60 

-2.57 
4.27 
0.18 
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FOR THE "COLLECTIVE/NO REGRESSION" GROUP: 

Additional Information 

previously, the admission decision has been made by a 
committee. From.a group of 50 applicants, the committee 
chose eleven (11) for admission. The committee members were 
given the same kind of information you have been given: 
Applicant Sex, scores from the four personality tests 
(Social Success, Self Concept, Independence, and Premarital 
Sex), and Prior Travel Abroad. An analysis of the committee 
members' admissions decisions seems to indicate that Self 
concept was considered the most important predictor of 
ICSuccess, and Premarital Sex was an important negative 
indicator. For the students admitted by the committee, the 
average ICSuccess score was 31.2. 

In summary: 
Important positive predictor: Self Concept 
Important negative predictor: Premarital Sex 
Unimportant predictors: Prior Travel, Applicant 
Sex 

--------------------------------. 
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FOR THE "INDIVIDUAL/NO REGRESSION" GROUP: 

Additional Information 

Previously, the admission decision has been made by the 
Institute director. From a group of 50 applicants, the 
director chose nine (9) for admission. The director was 
given the same kind of information you have been given: 
Applicant Sex, scores from the four personality tests 
(Social Success, Self Concept, Independence, and Premarital 
Sex), and Prior Travel Abroad. An analysis of the 
director's admissions decisions seems to indicate that Self 
Concept was considered the most important predictor of 
ICSuccess. For the students admitted by the director, the 
average ICSuccess score was 27.2. 

In summary: 
Important positive predictor: Self Concept 
Important negative predictor: Premarital Sex 
Unimportant predictors: Prior Travel, Applicant 
Sex 

--_. __ .. _._--------------------
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FOR THE CONTROL GROUP: 

Additional Information 

The directors of the Institute have expressed their 
desire to strongly emphasize the importance of choosing 
applicants who will be successful both academically and as 
ambassadors for their country and horne university. since 
they expect graduates of the Institute to apply and be hired 
in foreign embassies and in international business, they 
expect students to be adaptive to other cultures. The 
professional success of Institute graduates will have some 
bearing on the ability of future graduat~s to obtain 
employment in the same areas. Thus, choosing applicants who 
are likely to succeed is very important to the students, and 
to the continuation of the International studies Institute. 

In summary: 
The directors would like to see students admitted who 

can attain and average ICSuccess score of at least 30. The 
average ICSuccess score of students previously admitted to 
similar programs is 29.2. 
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APPENDIX B: THE INTERNATIONAL STUDIES INSTITUTE DECISION 

TASK 

The following pages contain the task description and 

instructions given to all sUbjects. This information was 

given to the subjects on paper, and was also read aloud at 

the beginning of the experiment. 

TASK HANDOUT 

The International Studies Institute 

Four leading universities, including the University of 
Arizona, are participating in the development of the 
International Studies Institute, a special college 
curriculum for academically successful students interested 
in applying traditional majors, such as economics, MIS, 
liberal arts, or computer science, in international 
settings. Students in the International Studies Institute 
will specialize in applying their chosen field in a specific 
country or region of the world. They will spend their 
sophomore and junior years at a university in a foreign 
country. They will take courses offered by that school as 
well as courses offered by professors from the University of 
Arizona and other participating schools who will visit the 
foreign school. They will return to their American school 
for their senior year. Courses taken at the foreign school 
will be coordinated so that students will be able to fulfill 
all their requirements in time to graduate in four years. 
They will get intimate exposure to the ways of thinking and 
working in another culture, and they will also get a degree 
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in their field from a world-class American university. It 
is hoped that graduates of the Institute will find 
employment in foreign embassies, international government, 
and international business. 

If the Institute is to be successful, it must attract a 
strong class of students who will do a good job of 
representing the u.s. at the foreign universities. To apply 
for admission, all students must have a Grade Point Average 
of at least 2.80. Therefore, the applicants are known to 
perform well academically. However, it is felt that the 
students should have good social skills and represent a 
cross section of America, in order to give foreign countries 
an idea of the diversity of our country's people. 

This study will help in designing an admissions policy 
for the International Studies Institute. 

International collegiate Success (ICSuccess) 

Dr. George Jackson and Dr. Susan Scott, two educational 
psychologists from the University of Illinois, have studied 
the relationship between background and personality test 
scores and success in international studies programs. They 
can predict "International Collegiate Success" based on 
applicant sex, prior travel abroad, and the results of four 
personality tests, --although some of these factors predict 
success better than others. International Collegiate 
Success (which we will abbreviate ICSuccess) is their name 
for a rating of the student's overall success in adapting to 
and taking advantage of educational opportunities in foreign 
countries. It is defined as a combination of grade point 
average, social adjustment, and success of adapting to the 
foreign culture as measured in the student's junior year. 
They have developed a mathematical method of combining these 
three assessments into an overall ICSuccess score that 
ranges from 8 (the lowest score) to 40 (the highest score, 
which indicates a high degree of success). 

Based on a study of eight international studies 
programs similar to the proposed International Studies 
Institute, Drs. Jackson and Scott have identified four 
personality tests which, along with applicant sex and prior 
travel abroad, predict ICSuccess with some degree of 
accuracy: 
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(1) Expectations for Social Success (the anticipation 
of being well-liked and having friends in . 
different social groups) 

(2) Self Concept (the degree to which the student is 
confident and satisfied with their own 
intellectual and interpersonal skills) 

(3) Expectations for Independence (the anticipation of 
being free to try new things and to say exactly 
what one thinks) 

(4) Attitude about Premarital Sex (beliefs about the 
acceptability of sexual intercourse under various 
circumstances) 

overview of this study 

Of course, applying such scores in making practical 
decisions is much more difficult than using them in academic 
research. This study in which you are participating is one 
of a series designed to determine whether persons acquainted 
with collegiate life -- students, professors, academic 
administrators -- can use such information in making 
recommendations about college admissions. In this task two 
goals will be emphasized: (a) to make accurate admissions 
decisions that select those students with the greatest 
likelihood of ICSuccess; and (b) to choose students who will 
represent the university and our country well in foreign 
settings and give people of other nations an idea of our 
diversity. 

I 

In this study we will ask you to make judgments about 
whether or not various college applicants should be admitted 
to the International Studies Institute based on their scores 
on the six selection variables. You should use your own 
knowledge of university life and what enables students to be 
successful in interpreting the variables. 

You will be given a set of background and test scores 
for a set of potential applicants, and asked to decide which 
of them should be admitted to the Institute. Your decision 
should be based on their prospects of collegiate success. 

Instructions 

You will be given information about a group of 
applicants. For each applicant your job is to: 

(1) predict the applicant's International Collegiate 
Success score. This score can range from 8 to 40 
and represents a combination of GPA, social 



adjustment, and expectations for a successful 
career at the international level. 

(2) decide whether the applicant should be: 

(a) admitted to the International Studies 
Institute, or 
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(b) put on a "waiting List" and admitted if not 
enough applicants from category (a) accept 
admission, or 

(c) rejected. 

There are no pre-established criteria for admission, 
wait-listing, or rejection of applicants, and you are not 
limited in the number that you admit to the program. 
However, you should admit a minimum of four applicants. 

You should be guided by two goals when you make your 
decisions: 

• To make accurate admission decisions that select 
those students with the greatest likelihood of 
academic success, and 

• To admit students who will represent the 
university and our nation well in foreign 
settings. 
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APPENDIX c: ANALYSIS OF COVARIANCE 

The number of applicants admitted by each subject was a 

possible confound because the subjects who admitted many 

applicants are more likely to end up with average ICSuccess 

scores that are closer to the population average, than 

subjects who admit only a few applicants. The extreme 

example would be a subject who admitted all applicants, 

resulting in an average ICSuccess score equal to the 

population average (assuming the pool of applicants 

reflected the characteristics of the population). 

conversely, if a single applicant were admitted, the 

ICSuccess score of that applicant would most likely deviate 

from the population mean. 

The effect of the covariate "howmany" was tested by an 

analysis of covariance, which requires an assumption of 

parallel linear regression lines (for the dependent variable 

and the covariate). The hypothesis of parallel slopes was 

tested and not rejected for changes in "howmany" across 

levels of MemSource (individual, collective, none), and 



MemFormat (regression model, textual, none). That is, 

changes in "howmany" had the same effect on the observed 

ICSuccess scores for all levels of MemSource, and for all 

levels of MemFormat. 
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Analysis of variance including an interaction term for 

"howmany" within MemSource was not significant (p > .05, F = 

2.62, DF = 3, 219). A similar analysis with a term for 

"howmany" within MemFormat produced similar non-significant 

results: p = .16, F = 2.91, DF = 3, 219. These analyses 

lead to the conclusion that the number of applicants 

admitted by each subject, "howmany," did not have a 

significant confounding effect on observed ICSuccess scores. 



118 

APPENDIX D: HUMAN SUBJECTS COMMITTEE APPROVAL 

All studies involving human subjects at the University of 

Arizona must be approved by the University's Human Subjects 

committee. The following letter indicates that this study 

is exempt from review by the committee. 
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HE'.-'" Sc.£'-Cts C'. -~1 

:~--' '. '\.Ir.~!"! 311.!l :: .. ~ 
:-:.I1.::;..;n -\::!u:":J ,,:-:~ 

UiQiF 

June 16, 199J 

Jeffrey Johnson, M.B.A. 
Department of ~anage~ent and Information 
McClelland Hall, Room 4JOC 
Main Campus 

.... ): .. :0: .... :: r -:~ .... ~-~ 

RE: SUPPORTING DECISION MAKING WITH ORGANIZATION DECISION MEMORY 

Dear Dr. Johnson: 

We received documents concerning your above cited project. 
Regulations published by the u.s. Department of Health and Human 
Services ~45 CFR Part 46.101(b) (2) 1 exempt this type of research 
from review by our Committee. 

Thank you for informing us of your work. If you have any questions 
concerning the above, please contact this office. 

Sincerely yours, 
. - -.. ,.,.- ": ,,, .-.... -

William F. Denny, M.D. 
Chairman, 
Human Subjects Committee 

WFD:sj 

cc: Departmental/College Review Committee 
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