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The problem of this study is to refine the "policy-capturing"

model used in the selection process of interns for the Administrative

Leadership Training Program in a large metropolitan school district.

The subjects for this study consisted of 416 candidates over a

three-year period.

The statistical procedure of multiple linear regression

analysis was used to test the hypothesis that it would be possible to model

the decision-making process so that the predictive value would be 90

per cent or higher. During the refinement process, the unique

contribution of variance accounted for by each predictor variable

was examined,and interactions between certain variables were

tested. Two refined models were formulatedand the predictive value

of each was calculated. The predictive values of all the models were

less than 90 per cent; therefore, the hypothesis was rejected.
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In addition to testing the hypothesis, the study attempted to

answer five ancillary questions: What is the rank of the predictor

variables as to their importance in the model? Does the model

discriminate on the basis of sex, and on the basis of marital status?

Into what age range do the selected candidates fall? Are there

multiple policies used in the selection process?

The findings are as follows:

1. The Predictive value of the full model is 80. 7 per cent;

of Refined Model 1, 81. 9 per cent; and of Refined Model II, 76. 9 per

cent.

2. SASE score, NTE score, principals' ratings, central

office rating, and predicted scores were statistically significant as

predictors.

3. Sex, ethnicity, local teaching experience, highest

degree held, age, age-squared, and marital status were insignificant

predictors.

4. Interactions between ethnicity and NTE score; ethnicity

and SASE score; ethnicity, NTE score, and sex; ethnicity, SASE score,

and sex we re found to be insignificant.

5. The regression model with only four predictors was

almost as good as the full model with twelve predictors.
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6. The first five predictor variables in order of their

importance in tIe regression model were: (a) SASE score,

(b) central office rating, (c) principals' ratings, (d) predicted

scores, and (e) NTE score.

7. There was no significant difference in the percentage of

candidates selected and those not selected based on marital status or

on sex.

8. The age range of 30-38 is the age range from which a

candidate is most likely to be selected.

9. The percentage of successful selections, as defined by

the full model, in the first- and third-year group of candidates was

found to be somewhat higher than those selected in the second year.

Based upon the findings, the following conclusions were

drawn:

1. The variables of SASE score, NTE score, central office

rating, and principals' ratings can be used as the best predictors of

success in a regression model used for the selection of interns to

the Administrative Leadership Training Program of the school district.

2. The candidates selected during the first year of the pro-

gram were more like those the superintendent of schools would himself

s elect.
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3. There is no discrimination in the selection process on

the basis of marital status or on the basis of sex.

Until a better model is developed, it is recommended that

Refined Model II be used for generating the predicted scores of future

interns, and that these scores be used for screening the candidates

for selection to the Administrative Leadership Training Program of

the school district.
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CHAPTER I

INTRODUCTION

Much of the time of the Superintendent of Schools is con-

sumed in making decisions of a repetitive nature. Decisions that

are made in the areas of scheduling, budgeting, staffing, and many

other areas of this nature demand a portion of his time that should be

delegated to lower-level administrators.

Newman (11, pp. 40-41) points out that considerable time

and effort have been expended in an attempt to solve this problem.

How can one prevent such repetitive judgments from monopolizing the

time and energies of top-level executives? These attempts are evi-

dent in the widespread organizational use of such items as standard

plans, policies, procedures, and methods. These guidelines are

provided for the use of lower-level administrators in making decisions.

The top-level administrator needs to devote more of his time to

making decisions of a unique nature so that the repetitive decisions

can be made by a subordinate under the assumption that his decisions

will be reasonably consistent with the judgment of the top-level

administrator. "Unique" decisions are defined by

1
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McBride (8) as those decisions which need be made only once, or

very infrequently, by the top-level administrator.

There is a practical technique for combining machine and

human capabilities in the decision-making process (15). If the same

information that a numan decision-maker uses is fed into a computer,

it can capture the essentials of human information processing in

reaching decisions. By establishing a model based on sample deci-

sions satisfying to management, the computer learns the policy of

the manager and applies it in similar situations. This decision-

making model, using regression equatims, constitutes a quantitative

statement of policy that is often more accurate than most humans can

give.

Haynes and Massie (6, p. 89) state that "routine or pro-

grammed approaches to decisions cannot provide the best solution, for

they are bound to simplify and generalize. What they do accomplish

is a reduction in decision time, and in the amount of management time

taken up in relatively unimportant decisions. "

For the past several years, in the school district where this

study was conducted, there has been an average of 35-40 openings

annually in administrative and supervisory positions. To fill these

positions an extensive process of applicant screening was required to

insure that "the best man for the job" was selected. The screening
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process usually required several weeks, and hundreds of top-level

executive man-hours were expended before new interns to the admin-

istrative program were selected.

Through the use of a "policy-capturing" model, the selec-

tion policy of the superintendent has been captured, and subsequently

the ranking of applicants for these positions can be accomplished by

the computer. This process reduces the time requirement of the top

administrator and also contributes to the consistency of the selection

process.

The "policy-capturing" model is a mathematical model that

has been developed to imitate the way an individual (or group of indi-

viduals) has reacted to a particular set of quantified predictor varia-

bles. Most policy-capturing models that have been used to date have

depended upon the utilization of a least-squares-weighted regression

equatim in order to predict the reaction of a judge or a group of judges

to a set of stimuli.

A mathematical model of this type has been tried for one

year in the school district where this study was conducted to assist

in the selection of professionals from within the District to enter the

Administrative Leadership Training Program. The model ranked

the candidates in order, with the one fitting the model best and hence

most likely to be selected ranked number one, the second most likely
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to be selected ranked number two, and so on, in descending order.

The rankings were based on composite scores derived from an analy-

sis of eleven predictor variables gathered from data on each candi-

date. These variables included such information as sex, ethnic

background, age, degree, principals' ratings, and scores on the

National Teachers Exam (see the list of independent variables on

page 11). The criterion variable was the selection or non-selection

of previous candidates to the Administrative Leadership Training Pro-

gram.

It had been three years since the conception of the original

model; therefore, an examination of the model was needed to deter-

mine if the policy has changed. The refinement of the selection model

served to answer a number of questions regarding the policy.

Statement of the Problem

The problem of this study was to refine the mathematical

model called "policy-capturing" used in the process of selection of

intems for the Administrative Leadership Training Program in a

large metropolitan school district.

Purpose of the Study

The purpose of this study was to refine the policy-

capturing model that had been under development for three years as
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a screening device to assist the administration in selecting interns

to enter the Administrative Leadership Training Program in a large

metropolitan school district. It is anticipated that this refined

model will be used in subsequent years during the initial screening

of prospective candidates for the program.

Hypothe sis

To carry out the purpose of this study, the following hypothe-

sis was tested:

Using a model based upon the least-squares-multiple

regression technique, it will be possible to model the decision-

making process so that the predictive value will be 90 per cent or

higher.

Ancillary Questions

In addition to testing the above hypothesis, this study was

undertaken to answer the following ancillary questions:

Question 1. -- What is the order by rank of the predictor

variables as to their importance in the selection process?

Question_2. -- Is there discrimination in the selection process

on the basis of marital status?

Question_3. -- Into what age range do the selected candidates

fall?
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Question 4. -- Is there discrimination in the selection

process on the basis of sex?

Question 5. -- Are there multiple policies used in the selec-

tion process?

Background and Significance of the Study

In 1969 the Assistant Superintendent for Personnel--who

served as chairman of the Intern Selection Team--perceived that a

technique recently developed by the United States Air Force at its

Personnel Resource Center at Lackland Air Force Base called

" policy-capturing" might lend itself to automating somewhat the

Administrative Intern selection process. Much of the time of the

top-level administrators was consumed in making decisions of a

repetitive nature, and he reasoned that if one could capture the selec-

tion policy of the Superintendent of Schools, then the problems inher-

ent in delegating authority to lower administrative levels would be

greatly reduced. Under his direction a policy-capturing model was

devised using multiple linear regression analysis.

The least-squares-weighted regression formula used for

capturing the policy of a single pers on--the technique utilized above--

was developed by Ward (14). Prior to that, however, Hoffman (7)

wrote in Psychological Bulletin and argued that mental processes
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accounting for clinical judgments could be simulated by mathemati-

cal models. One of the models advocated by Hoffman was a multiple

linear regression model.

In 1961, the same year that Ward introduced his model,

Bottenberg and Christal (1) developed an iterative technique, pro-

grammed for an electronic computer, that at each step reduces the

number of criterion clusters and provides optimal weights for the

tests. This enabled them to represent the common policy of judges

by grouping related jobs into familiess" so that a smaller number of

predictor composites can be used. The Bottenberg and Christal

technique was based on Ward's model and arrived at the proper order

of groupings simply by comparing the results of all the possible

groupings of the various regression equations to determine which

combination yielded the maximum predictive value.

From the Bottenberg and Christal technique a policy-

capturing model called JAN (Judgment ANalysis) was developed.

JAN was described by Christal (3) in a technical publication in 1963.

This technique measures the consistency of ratings obtained from

individual judges, and indicates the amount and nature of agreement

between judges or groups of judges. JAN suggests a method for

helping a board or committee to reach a consensus concerning how

relevant factors shall be weighed in future situations so as to carry
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out its final joint policy. Madden (9) made application of the JAN

technique to the estimation of homogeneity of policy and of individual

rater reliability.

Several uses of the policy-capturing model have been reported

by Christal (5). In the past the Air Force has found it necessary to

convene boards frequently to make decisions of the following nature:

Who should be promoted? Who shall be returned to active flying

status? Which officers shall be integrated into the regular Air Force?

Which officers should be given responsibility pay? Who shall be

retired? The solution of all such problems involved the weighing

together of factors judged to be relevant for the achievement of

agreed-upon goals. If these factors are made explicit, the multiple

linear regression analysis model can be applied to derive a precise

statement of the factors and weights to be used in carrying out the

board's recommendations, thus negating the necessity of constantly

reconvening the boards.

Christal (5) reports that equations were recently developed

to simulate the actions of career counselors in making the initial

assignments of airmen graduating from basic training. These equa-

tions are now being used in an operational computer -assisted as sign-

ment system.
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The Officer Grade Requirements (OGR) Project, con-

ducted by Christal (4), was made at the request of the Director of

Manpower and Organization. The purpose of this study was to develop

a scientific system for determination of officer grades in the United

States Air Force. A board was asked to rate the appropriate grade

level for a sample of 3, 575 job descriptions and to indicate on a

three-point scale their level of confidence in such ratings. The policy

of the board was expressed in the form of a mathematical equation

which weighs certain job requirement factors demonstrated as relevant

for grade determination. This regression equation, which contained

only nine predictors, was successful in simulating the policy of the

board with a correlation of . 92.

An examination of the literature for non-military applications

of policy-capturing revealed several interesting cases. McBride (8)

conducted a study using a least-squares-weighted regression model to

capture the faculty selection of presidents, deans, and chairmen of

mathematics departments from nine selected Texas public junior col-

leges. The policy-capturing model was found to be very successful in

capturing the policies of the subjects involved.

Williams et al. (16) conducted a study with the intent of

determining the policy of a single university department concerning

admissions to the doctoral program. The policy of each rater was
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captured using multiple linear regression. Then--using judgment

analysis--clusters of judges were found at the various stages, and it

was found that at least two judgment policies were existing in this

department.

A final application of policy-capturing to be discussed in

this paper occurred in a somewhat unexpected area--the sports world.

Maule (10) relates an example where policy-capturing was used in

the annual professional football player draft. Uniform rating sheets

for scouts were used by some of the teams in the leagues. These

sheets were designed by identifying certain characteristics which are

considered tobe essential in a professional football player and assigned

relative weights given to these characteristics. By use of a compu-

ter, they were able to measure the policy of each scout so that the

relative importance each attached to the various characteristics could

be determined.

Definition of Terms

For the purposes of this study, the following definitions have

been formulated:

Administrative Leadership Training Program--a program

designed, using laboratory techniques, to prepare interns to fill

administrative and supervisory positions when they become available
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in a large metropolitan school district in the southwest region of

the United States.

Policy--the attitudes, feelings, beliefs, and values of an

individual toward the variables present in a given situation as these

are expressed by his behavior.

Policy-Capturing--the extent to which one can predict the

actions of an individual from the known characteristics of the stimuli

to which he is responding.

School District--a large metropolitan school district located

in a city of approximately 900, 000 population in the southwest region

of the United States.

Success--the actual selection of an intern candidate for par-

ticipation in the Administrative Leadership Training Program.

Limitations

This study was limited to a population of 416 subjects, all in

one large metropolitan school district. These subjects included all

prospective candidates for an administrative or supervisory position

whose files have been active from 1969 to 1972.

Instruments

The scores obtained from the instruments administered as

a prerequisite to entering the leadership program are a vital part of
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the data collected on each subject. The two instruments used were

the National Teachers Exam (NTE) and the School Administrative-

Supervisory Exam (SASE). They were administered by personnel

from within the District and scored by Educational Testing Service.

The following are excerpts of a review of the NTE by Harold

Seashore in The Sixth Mental Measurements Yearbook (2):

The NTE aim is "to provide objective exami-

nations of measurable intellectual competencies which

are commonly considered basic to effective classroom

teaching. " The component tests assess preparation

in the usual academic and vocational subjects and in

professional education. They also include measures

for separate appraisal of mental abilities. . . . The

National Teachers Exams are a battery of secure tests

which are well conceived for their purposes--that is,

to measure the substrata of professional and academic

learning a prospective teacher brings to his or her

employment.

The School Administrative-Supervisory Exam is described

in a pamphlet prepared by Educational Testing Service (13):

This test measures the candidate's knowledge

and understanding of administration and supervision

of the elementary school. It is appropriate for can-

didates who have had advanced preparation in this

field and who expect to assume the responsibilities

of an elementary school administrator or supervisor.

Attention is focused on important concepts and princi-

ples related to: (1) pupil personnel, (2) teaching

personnel, (3) instructional facilities, (4) school-

community relaticis, (5) school building and grounds,

(6) supply services, (7) special facilities, (8)

finance, (9) school law, (10) the supervisory pro-

cess, and (11) techniques for improving instruction.
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Procedures for Collecting Data

The data used in the policy-capturing model for each subject

was as follows:

A. Independent variables:

1. Sex

2. Ethnic background

3. Years of teaching experience (local)

4. Highest degree held

5. Age in years

6. Age squared

7. Marital status

8. NTE composite score

9. SASE score

10. Principals' ratings (most recent)

11. Central office rating (current)

12. Predicted scores determined by the selection model.

Actual scores were available for only the second-

year group of candidates.

B. Dependent variable: The selection or non-selection

to the leadership program.

A computer scan sheet was designed to record the above data

for each candidate. This year's candidates represent the third group

to use this process.
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At the time of the administration of the NTE and the SASE,

the candidates were asked to fill out all the data on the scan sheet

except the NTE and SASE scores, the principals' ratings, and the

central office rating. This data was placed on the scan sheets by

the administrator of the training program as it became available.

The data on the scan sheets was read by an optical scanner,

captured on a computer tape, and later transferred to data process-

ing cards. The data was available for all subjects for each of the

three years in which this study is concerned. However, only the

second-year group of 109 subjects have predicted scores available.

There was inconsistency in the method used to record the

data of each of the three years' candidates on the data cards: there-

fore, a uniform code was prepared and used in placing the data for

each subject on the cards. The data-processing-card format,

showing the code used for recording the data and indicating the

columns used in placing the data on the cards, is located in Appen-

dix A.

Procedure for Analysis of Data

The computer work for this study was done at the North

Texas State University Computer Center, Denton, Texas. The

hypothesis that it will be possible to model the decision-making
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process so that the predictive value will be 90 per cent or higher was

tested by utilizing the technique of multiple linear regression analysis.

The specific linear regression program used was the REGN program

developed by J.T. Bolding of the University of Arkansas.

The output of the program includes:

1. Means

2. Standard deviations

3. Correlation matrix

4. Multiple R -Squares

5. Regression weights

6. Error sum of squares

7. F-tests and degrees of freedom

8. Probability level

The basic mathematical equation (12) used in this

multiple linear regression analysis was:

Y =b +b X +b X +- -*-bX +E
1 0 1X1 2 2 nXn I

where Y1 is the criterion,

b0 to bn are weighting coefficients selected to minimize

the sum of squared components in E,

E1 is the difference between the predicted and the actual

Y value,
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X is the subject's score on variable one,

41
X2is the subject's sc ore on variable tw o,

Xn is the subject's score on variable n.

Using this formula, the weights of the coefficients of the predictor

variables were calculated to produce the maximum possible correla-

tion between the criterion variable and the weighted sum of the predic-

tor variables.

Comparison of the full model with the restricted models

was accomplished through the use of the F ratio. The hypothesis

was tested at the . 05 level of significance.

Ancillary questions one and three, as presented in this study,

were answered by visual inspectim of the data. Tables were

prepared to show the findings of these questions. To determine the

answers to ancillary questions two and four, the contribution of each

variable in the model was tested in the statistical analysis. If the

unique contribution of accountable variance proved to be significant,

then it was concluded that the presence of the variable in the mathe-

matical model was a significant factor in the selection process.

To further investigate these two questions, percentages were
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calculated and an equation used to determine the significance of the

difference between the two independent proportions. The z-score

produced by the equation was interpreted as a deviant of the unit

normal curve and was tested for significance at the . 05 level of

significance.

Ancillary question five was answered by determining the

percentage of successful selections, as determined by the predicted

scores of the full model, made by the program administrator for

each of the three years.
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CHAPTER II

REVIEW OF THE LITERATURE

There is an abundance of material written on the subject of

decision-making. Only limited amounts of material, however, can be

found on the use of the computer in assisting in the decision-making

process, and very little has been written on the "policy-capturing"

techniques.

The first section of this chapter is a brief summary of the

literature on the decision-making process. The purpose of this

summary is to set the stage for the writing of the last two sections of

the chapter: a review of literature and research on (1) the role of

the computer in the decision-making process, and on (2) a particular

computer decision-making technique known as "policy-capturing."

The Decision-Making Process

There are numerous definitions to be found in literature on

the term "decision-making, " but the definition by McCamy (23,

p. 42) was chosen because it is general enough to encompass the

meanings in other definitions of decision-making. McCamy defines

decisixn-making as "the complex of human associations, events, and

20



21

words leading to, and including, any conclusion for a program of

policy or operations. "

Before a decision is reached by the decision-maker, the

mental processes undergo a considerable period of evaluating the

problem. Calkins (6) gives five general steps inherent in the pro-

cess of rational decision-making. These are (1) to identify the

problem and understand it; (2) to define or to clarify the goals

sought; (3) to pose alternatives for the attainment of those goals;

(4) to analyze the anticipated consequences of each major alternative;

and (5) to appraise the alternatives and choose.

Lasmanis and Gorman (20, p. 520) summarizes these five

processes of decision-making in the following manner: "The

decision-making process involves identification of a problem and the

investigation necessary to understand it; the isolation of alternatives

and the consequences of each; and the subsequent selection of one

alternative. " Stufflebeam et al. (32) presents the decision-making

process in a very similar manner.

The final choice of alternatives in decision-making is an

act of judgment by the decision-maker. Simon (28, p. 6) says that

" . . . all decisions are a matter of compromise. The alternative

that is finally selected never permits a complete or perfect achieve-

ment of objectives, but it is merely the best solution that is available
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under the circumstances. " Simon emphasizes that the final decision

is an act of judgment rendered by the decision-maker. Monahan

(27, p. 33) agrees with Simon by stating that "the final decision is

influenced by the judgment, intuition, experiences, and sometimes

the sentiments of the people who will be held accountable. "

Decisions are usually categorized into two types. Simon

(29) refers to these two types as "programmed" and "non-

programmed" decisions. The categorization of decisions into two

types is also used by McBride (22) and Anshen (1), but their

terminology is somewhat different. McBride classifies decisions

as "unique" and "repetitive, " while Anshen classifies them as

"structured" and "unstructured. "

The definitions given by Simon will be used to explain the

difference between "structured, unique, and non-programmed"

decisions and "unstructured, repetitive, and programmed" decisions.

Decisions are programmed to some extent when

they are repetitive and routine, to the extent that a

definite procedure has been worked out for handling

them so that they don't have to be treated de novo

each time they occur. The obvious reason why pro-

grammed decisions tend to be repetitive, and vice

versa, is that if a particular problem recurs often

enought then a routine procedure will usually be

worked out for solving it.

Decisions are non-programmed to some extent

when they are novel, unstructured, and consequential.

There is no cut-and-dried method for handling the
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problem because it hasn't risen before, or because

its precise nature and structure are elusive or com-

plex, or because it is so important that it deserves a

custom-tailored treatment (28, p. 6).

Soelberg (31, p. 20) observes that critical decisions are

produced every day for which the decision maker does not have identi-

fiable rules or a pre-programmed decision procedure. He says that

"until man understands the nature of human decision processes

better, our sophisticated computer technology will be of slight aid in

making these types of decisions. "

In view of the preceding discussion on the process of decision-

making, one can logically conclude that at the present time the

computer isn't capable of making decisions of a "non-programmed"

nature. The next section of this chapter concerns the use of the

computer to assist in making decisions of the type that can be classi-

fied as "programmed" decisions.

The Role of the Computer in the Decision-Making
Process

George (15, p. 176), in The History of Management

Thought, makes some observations about decision-making. He

states that "managers in the early days made decisions largely by

hunch, intuition, and guess." Walton (35, p. 55) concurs with

George by saying that "most decisions are made on the basis of scant,



24

obscure, and conflicting evidence; and some of the facts may be so

illusive that they will never be known. " Due to the time element,

according to Walton, an administrator makes decisions largely on the

basis of alleged facts. George further points out that Fredrick W.

Taylor (noted for his contributions in the field of scientific manage-

ment) recognized this behavior of managers in decision-making and

began to preach the word of scientific analysis. Gradually managers

have turned to the scientific approach rather than the intuitive approach

in decision-making.

Since the end of World War II there has been a tremendous

surge in the application of mathematical and statistical techniques to

the analysis of business data of all sorts. According to Koontz and

O'Donnel (19), operations researchers have preached the advantages

of utilizing the decision model, mathematical techniques, and high-

speed computation for improving decision-making and for developing

better plans through more thorough analysis of available alternatives.

Tanner (33) suggests that the need for quantitative analyses in

decision-making is due to the increased specialization in more and

more narrowly restricted fields of activity in education, industry,

government, the military, and the business world.

Emory and Niland (13, p. 115) state that "quantitative

techniques are unable to suggest hypotheses or to define problems or
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to suggest alternatives. These abilities continue to remain in the

domain of personal experience and creativity; but once alternatives.

have been defined, these techniques can be powerful tools for making

quick and accurate appraisals. " Furthermore, according to Emory

and Niland (13, p. 115), "if the decision criterion can be stated in

advance in numerical form (whether the criterion be objective or sub-

jective in nature), mathematical models can be used to allocate effort

among several tasks and to place decision-making on a programmed

basis."

With the development of the high-speed computer as a tool

in the decision-making process, it is possible to explore more alterna-

tives. Borko (2, p. 234) says that "the multiple regression model,

used in conjunction with high-speed equipment, enables investigators

to study problems not considered 'researchable' in the past." Dill

(12) suggests that the development of models will explore alterna-

tives, evaluate them, and propose a decision which is the equal of

what human managers could propose and which sometimes, within the

limits of certain assumptions and constraints, can be defined as the

" optimal" decision. Lindsey (21) says that mathematical analysis

gives the executive many new tools for improving his decisions:

(a) by increasing the number of alternatives that he can consider;

(b) by speeding up the decision processes; (c) by helping him to
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evaluate the relative risk of bold and conservative courses; and

(d) by helping him to bring into optimum balance the many diverse

elements of a modern enterprise.

Linear programming is a computer technique that is already

being used to assist the manager in the decision-making process.

The theory of linear programming was developed by George B. Dant-

zig (11) and his associates in 1947. A linear programming problem

is described by Van Dusseldorp et al. (34, p. 58) as a problem in

"which resources are to be allocated or assigned in such a way as to

optimize the results of an operation. "

It would seem appropriate, at this particular time, to

include a review of the literature on multiple linear regression

analysis theory. However, since the writing of this paper is

approached from the administrator's or manager's standpoint,

rather than from that of a specialist in the field of statistical

research, this review will be omitted. This decision is based on a

statement by Van Dusseldorp et al. (34, p. 98) which says that

"educators need not be able to perform the mathematics required to

arrive at a solution of the model; they can have that done by mathema-

ticians or computers. " He does say, however, that "educators need

to be able to recognize problems that can be solved through linear

programming and need to be able to transform the problems into
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mathematical models. " Therefore, rather than attempt to write a

review on regression analysis, references (16, 37, 5, 18) are provided

in the chapter bibliography for the reader who wants to pursue the study

of multiple regression in depth.

Dill (12) and Tanner (33) give some examples of how

linear programming is being used: (a) to solve transportation prob-

lems such as the assignment of ships to ports in such a way as to

ensure optimal delivery of frieght; (b) to optimize school bus routing

and assignment of students to schools; (c) by devising more efficient

plans for classroom utilization; and (d) by doing complicated sche-

duling and planning decisions in business, government, and the

military services. Dill (12, p. 219) emphasizes that the use of

linear programming in decision-making has "an impressive record

for producing decisions that have been much less costly or much

more profitable than the best that human managers have been able to

produce by using intuition and experience. "

Ferguson and Jones (14), Miller (26), and Lindsey (21)

all emphasize that the computer does not replace executive judgment,

but rather enhances it by providing immediate quantitative answers

to the executive's intuitive questions about the operations of his busi-

ness. Mathematical analysis is a tool to be used by management,
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and is not to take the place of the manager's responsibility in deci-

sion making. Anshen supports this theory by saying,

. . .the new decision technology has a potential for

enriching and enlarging rather than diminishing the

job of the manager. It can do this by relieving him of

that part of his assignment which makes the smallest

demands of management talent, but claims the largest

and most immediate share of management attention.

Freed of their time-consuming, energy-draining bur-

dens, managers are in a better position to work on

the unstructured decisions that often are not compe-

tently handled. In addition, they will have time to

look for opportunities to deal more effectively with

the truly creative aspects of their work; discovering

problems in advance of crises, deciding what to decide,

and then executing decisions through complex human

organizations (1, p. 90).

Miller (26, p. 121) states that "a computer programmed

decision-maker checks one's intuitive judgment by simple analysis of

quantitative data and develops confidence in his decision, knowing

that he has rationally considered all alternatives and selected the

best one. "

Monahan (27), however, cautions the decision-maker in the

use of quantitative techniques in support of administrative decisions.

Some of these cautions and limitations are (a) since computational

procedure, processing equipment, and technique are inert, only the

man can be held accountable for a decision; (b) if there is only one

viable alternative, no decision process, whether intuitively vague or

mathematically exact, offers anything additional for the choice;
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(c) inappropriate applications of a technique are not going to render

a good decision and are not going to have predicted consequences;

(d) the extent to which quantitative techniques are maximally useful

is directly proportional to the versatitlity of the people depended

upon to develop them; (e) time is a limitation; and (f) the use of

quantitative procedures will often limit the decision maker only to

them.

Although the use of the computer in the decision-making

process has its limitations, there is one procedure that has been

under development during the past decade that has proved to be use-

ful to the decision-maker. This technique, utilizing a least-squares-

weighted multiple linear regression equation, is known as "policy-

capturing. "

The "Policy-Capturing" Technique

As previously stated in Chapter I, the "policy-capturing"

model is a mathematical model that was developed to imitate the way

an individual (or a group of individuals) has reacted to a particular

set of quantified predictor variables. Lindsey (21) observes that

a common technique used today for solving technical problems is to

construct a model of a machine or an activity. This model can be

used to simulate the operation of the machine or its activity and

thereby predict its behavior in an actual situation.
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Smith (30) analyzed and programmed in a computer a

simulation model that captured the complex thought processes used

by a skilled psychologist in dealing with personnel selection and

placement. One of the most important implications of the results of

this study is the knowledge that it is possible to program rather

complex psychological decision tasks. This means that time nor-

mally spent by highly skilled analysts or top-level management in

decision-making which is fairly routine to them can be made avail-

able for more significant problem solving and research. Hoffman

(17) did a similar study and as a result advocated the use of a

multiple linear regression model to simulate mental processes in

accounting for clinical judgments.

Bottenberg (3) developed an iterative program for deter-

mining weights in a multiple regression problem. This program

made it possible to economically compute large scale regression

problems while avoiding the problem of singularity. Not only does

this program provide an effective way of obtaining weights to be

used in a predictive equation, but it also provides the basis for testing

hypotheses. In 1961, Ward (36) developed a least-squares-

weighted regression formula to be used to capture the policy of a sin-

gle person.
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The same year that Ward introduced his model, Bottenberg

and Christal (4) developed an iterative technique, programmed for

an electronic computer, that at each step reduces the number of

criterion clusters and provides optimal weights for the tests. This

enabled them to represent the common policy of a group of judges by

grouping related jobs into "families" so that a smaller number of

predictor composites could be used. The Bottenberg and Christal

technique was based on Ward's model and arrived at the proper order

of groupings simply by comparing the results of all the possible

groupings of the various regression equations to determine which

combination yielded the maximum predictive value.

From the Bottenberg and Christal technique a policy-

capturing model called JAN (Judgment ANalysis) was developed.

JAN was described by Christal (7) in a technical publication in 1963.

This technique measures the consistency of ratings obtained from

individual judges and indicates the amount and nature of agreement

between judges or groups of judges. JAN suggests a method for

helping a board or committee reach a consensus concerning how

relevant factors should be weighed in future situations so as to carry

out its final joint policy. Madden (24) made application of the JAN

technique to the estimation of homogeneity of policy and individual

rater reliability.
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In 1966 Wherry and Naylor (39) developed an alternative

method for clustering raters and capturing their policies. This

technique is called PROF (PRofile Of Factors), and it defines the

capturing of a policy as the identification of the criteria used by the

raters and the relative importance assigned to each criterion. They

believe PROF may be a better basis for combinations of raters than

the JAN technique, that is, if the policies are to be meaningful and

interpretable.

Several uses of the policy-capturing model have been

reported by Christal (9). In the past, the Air Force has found it

necessary to convene boards frequently to make decisions of the fol-

lowing nature: Who should be promoted? Who shall be returned to

active flying status? Which officers shall be integrated into the regu-

lar Air Force? Which officers should be given responsibility pay?

Who shall be retired? The solution of all such problems involved the

weighing together of factors judged to be relevant for the achievement

of agreed-upon goals. If these factors are made explicit, the multiple

linear regression analysis model can be applied to derive a precise

statement of the factors and weights to be used in carrying out the

board's recommendations, thus sparing the necessity of constantly

reconvening the boards.
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Christal (9) reports that recently equations were developed

to simulate the actions of career counselors in making the initial

assignments of airmen graduating from basic training. These equa-

tions are now being used in an operational computer-assisted assign-

ment system.

The Officer Grade Requirements (OGR) Project, conducted

by Christal (8), was made at the request of the Director of Manpower

and Organization. The purpose of this study was to develop a

scientific system for determination of officer grades in the United

States Air Force. A board was asked to rate the appropriate grade

level for a sample of 3, 575 job descriptions and to indicate on a three-

point scale their level of confidence in such ratings. The policy of

the board was expressed in the form of a mathematical equation

which weighs together certain job requirement factors demonstrated

as relevant for grade determination. This regression equation, which

contained only nine predictors, was successful in simulating the policy

of the board with a correlation of . 92.

An examination of the literature for non-military applications

of policy-capturing revealed several cases. McBride (22) conducted

a study using a least-squares-weighted regression model to capture

the faculty selection of presidents, deans, and chairmen of mathema-

tics departments from nine selected Texas public junior colleges.
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The policy-capturing model was found to be very successful in cap-

turing the policies of the subjects.

Williams et al. (40) conducted a study with the intent of

determining the policy of a single university department concerning

admissions to the doctoral program. The policy of each rater was

captured using multiple linear regression. Thus, using judgment

analysis, clusters of judges were found at the various stages, and it

was found that at least two judgment policies were existing in this

department.

A final application of policy-capturing to be discussed in this

paper occurred in a somewhat unexpected area--the sports world.

Maule (25) relates an example where policy-capturing was used in

the annual professional football player draft. Uniform rating sheets

for scouts were used by some of the teams in the leagues. These

sheets were designed by identifying certain characteristics which are

considered to be essential in a professional football player and assign-

ing relative weights to these characteristics. By use of a computer,

they were able to measure the policy of each scout so that the relative

importance each attributed to the various characteristics could be

determined.

The efficiency of the system might be cited in the case of the

draft of Dan Reeves. Upon completion of his senior year at the
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University of South Carolina, Reeves was completely ignored in the

draft by all teams in both of the major football leagues. Signing later

as a free agent with the Dallas Cowboys, he soon became a star of

professional football and is currently a member of the Cowboys' staff

as a player-coach. Recently Reeves's characteristics were fed into

the computer and he was ranked twenty-ninth among the candidates for

that particular year. This was an indication that if the system had

been in use at the time of his graduation, he would have been selected

in the second round of the draft instead of not being selected at all.
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CHAPTER III

PROCEDURES FOR COLLECTING AND PREPARING

THE DATA

Collecting the Data

The data used in this study were collected over a three-year

period. The data on the subjects for the first two years had pre-

viously been collected and were available. These data were in the

form of data processing cards and a computer listing. The data

required for each subject were,

1. Social security number

2. Name of the candidate

3. Year of selection

4. Sex

5. Ethnicity

6. Local years of teaching experience

7. Highest degree held

8. Age

9. Age-squared

10. Marital status

40
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11. National Teachers Exam composite score

12. School Administrative--Supervisory Exam score

13. Principals' ratings

14. Central Office rating

15. Predicted scores

The data for the third group of subjects were obtained from

several sources. Most of the data was obtained from an application

form that was submitted by the candidate as a requirement before

taking the National Teachers Exam (NTE) and the School Adminis -

trative-Supervisory Exam (SASE). These two exams are a prerequi-

site to consideration as a candidate for the Administrative Leadership

Training Program of this particular metropolitan school district. A

copy of the application form used for gathering this data can be found

in Appendix B.

The data that were needed for this study and were obtained

from the application form were the social security number, name of

the candidate, sex, ethnic background, marital status, age, number

of years of local teaching experience, and highest degree held. The

two test scores (NTE and SASE) were obtained from the list of

scores provided by National Testing Service, the agency that scored

the tests.
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The most difficult data to obtain were the principals' ratings

and the central office rating. A letter, stating what information was

needed, with an attached list of candidates, was sent to all principals

and central office staff. A form for submitting the ratings was

enclosed in the letter. The principals and central office staff were

asked to rate only these candidates with whom they have had a working

relationship, whether in the past or at the present. If more than one

rating was received from principals or central office staff for a

candidate, the ratings were averaged and this average rating was used

as part of the data for each candidate. In a few instances, some

candidates received no ratings from principals or central office per-

sonnel; therefore, these candidates were given a rating derived from

an over-all average rating of all the candidates that did receive

ratings.

"Age-squared" was taken from a table with values given of

the squares of the whole numbers. According to Kelley, et al. (1),

the squared function of age is included to make the mathematical model

more predictive. With the inclusion of the age-squared in the equa-

tion, the curve produced by the plotting of the Y-values on a scatter-

gram--caused by the young candidates at one extreme and the older

candidates at the other extreme--is reduced to better fit a straight

line.
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The last independent variable obtained for each subject

was the predicted score. It was obtained by using the full model to

predict the probability of each candidate's selection to the intern pro-

gram. The first and third groups had no predicted scores; therefore,

the score of "zero" was assigned as their predicted score.

The original "policy-capturing" model used in determining

the predicted scores of the second-year group of candidates was

developed in 1969-70 under the direction of the Assistant Superintendent-

Pers onnel. A set of sixty "dummy" profiles of prospective candidates

was prepared and submitted to the Superintendent of Schools for rank-

ing in order of selection (i. e. , the one he would most likely select

ranked first, the second he would most likely select ranked second,

etc. ).

The results of these rankings of the sixty "dummy" profiles

were not satisfactory; therefore, another set of twenty profiles was

prepared for the Superintendent. In rating this second set of profiles,

the Superintendent was asked to consider the influence of secondary

considerations in making his rankings. For example: How would a

single applicant be rated when his age was quite young? Would age

be a significant factor when the race was negro and his test scores

were high? This type of consideration would bring into play the

interaction of one variable upon another in reaching a judgment
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decision on the rankings. The rater was asked to assess the twenty

profiles by placing them into groups which would produce a normal

distribution.

Using these ratings acquired from the Superintendent, the

selection policy of the Superintendent was "captured. " A mathematical

model was developed that could be used to predict the probability of

success in the selection process for each candidate. This mathema-

tical model was the "policy-capturing" model used to determine the

predictive scores of the second-year group of candidates. The

dependent variable, actual selection or non-selection to the intern

program, was obtained by observation of those actually selected and

those not selected to enter the program.

Much of the data had to be verified, and in some cases

changed, because the information was vague, incomplete, missing,

or not interpretable. The records in the personnel office of the

District were utilized for this purpose.

Preparing the Data

The data for the first two groups of candidates were in the

form of data cards and a computer listing of the data. The data for

the third group of candidates were placed on a computer scan sheet

designed for this program. The data were read by an optical scanner,
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captured on a computer tape, and data cards were punched. A listing

of the data was provided.

It was observed that the coding for the data and the columns

used on the data processing cards containing the data were not consis-

tent. Therefore, a systematic coding system was prepared so that

all the data could be listed in the same manner and on the same columns

of the cards. The coding system used can be found in Appendix A.

After collecting all the data on each subject in the third-year

group of candidates, the data for each candidate (416 subjects) for

all three years were written on an eighty-column form for the key-

punch operator. This step was necessary to make all data conform

to the systematic coding and arrangement on the cards. The data

were punched into the cards and a computer listing provided.

After completing the deck of data cards (one card for each

subject), a set of control data cards was prepared so the data could

be run on the computer. The format used in preparing the data

control cards and the program used was adapted from the multiple

linear program called REGN.

The data deck, the data control cards, and the REGN linear

program were submitted to the computer at the North Texas State

University Computer Center, Denton, Texas. The computer provided

the output called for by the program and the data were analyzed. The

results of this analysis follow in the next chapter.
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CHAPTER IV

ANA LYSIS OF THE DATA

The statistical analysis of the data collected on the 416 admin-

istrative intern candidates in the large metropolitan school district is

presented in this chapter. The data include personal data, test

scores, and job performance ratings for each of the subjects in the

study. The results of the analyses are discussed as they contribute

to testing the hypothesis and answering the ancillary questions selected

for investigation by this study.

The nature of the research design required the use of a multi-

ple regression technique which would accommodate the large number

of predictor variables being used to forecast the selection of adminis-

trative intern candidates to the Administrative Leadership Training

Program of the particular district. For these analyses, the regres-

sion program selected was one developed by J. T. Bolding of the

University of Arkansas. The program is a multiple linear regres-

sion analysis program utilizing the least-squares -multiple regression

technique and called REGN. The output of this program includes

(1) the means and standard deviations of the data, (2) a s imple

47
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correlation matrix, (3) multiple correlations (R 2 's) for each

model, (4) regression weights, (5) error sum of squares,

(6) F ratios, and (7) probability levels. The . 05 level of signifi-

cance was selected for all statistical analyses, and the computer work

was done at the North Texas State University Computer Center,

Denton, Texas.

Report of Findings on the Data

The means and standard deviations for the criterion and for

each predictor variable are reported in Table I. The first predictor

variable, the sex variable, is a categorical variable which is coded

1 for males and 2 for females. The mean score of 1. 308 indicates

that 30. 8 per cent, or 128, of the total 416 subjects are females.

The analysis of the ethnicity variable shows 58. 7 per cent, or 244, of

the subjects to be Anglos; 39. 7 per cent, or 165, to be Negroes; and

1. 7 per cent, or 7, to be of Mexican-American origin.

The average number of years of local teaching experience is

nine years. The highest-degree-held variable is a categorical varia-

ble coded 1 for Bachelor's degree and 2 f or Master's degree. The

mean score for this variable indicates that 78. 1 per cent of all sub-

jects hold a Master's degree. The average age was 39 years. Of

all subjects, 80. 3 per cent are either married or widowed while the
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TABLE I

MEANS AND STANDARD DEVIATIONS FOR THE CRITERION
AND PREDICTOR VARIABLES

Variable M SD

Sex (Xl)

Ethnic ity:

Anglo (X2)

Negro (X3)

Mexican-American (X4)

Local Teaching Experience (X5)

Highest Degree Held (X6)

Age (X7)

Age-Squared (X8)

Marital Status (X9)

NTE Score (X10)

SASE Score (XiI)

Principals' Ratings (X12)

Central Office Rating (X13)

Predicted Scores (X14)

Criterion (X15)

1. 308

0. 587

0. 397

0. 017

0. 329

1. 781

38. 945

1582. 555

1. 803

548. 154

552. 918

3.861

3. 293

14. 065

0.339

0. 462

0.493

0.490

0. 129

6. 315

0.414

8. 221

683. 592

0. 398

100. 483

112. 170

0. 785

0. 792

28. 455

0.474

.1
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remaining 19. 7 per cent are either single or divorced. The code used

for this categorical variable is 1 for single or divorced and 2 for

married or widowed.

The NTE score mean of 548. 154 and the SASE score mean

of 552. 918 for all subjects is noted in the table. Neither the means

f or principals' ratings (3. 861) nor central office rating (3. 293) pre s ent

a valid picture of these true means. Many of the subjects received

no ratings in these two areas; therefore, they were given an average

rating which was determined by the scores of all subjects that did

receive ratings. Also, the predicted scores mean value is invalid

since only the second-year group of candidates had scores available.

The other two groups, first-year subjects and third-year subjects,

received a score of zero. The criterion means show that 33. 9 per

cent of all prospective candidates were selected to enter the intern

program. This represents a total of 141 subjects over the three-year

period.

Table II presents the simple correlations (r) between the

criterion and each of the twelve predictor variables. For purposes

of verbal discussion, the general classification by Garrett (2, p. 176)

for interpreting coefficients of correlations is as follows: .00 to .20

denotes indifferent or negligible relationship; . 20 to 40 denotes

present, but slight relationship; .40 to .70 denotes substantial or
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TABLE II

SIMPLE CORRELATIONS BETWEEN CRITERION AND
PREDICTOR VARIABLES

Variables

Sex (X1) ......................

Ethnic ity:

Anglo (X2) . . .................

Negro (X3)

Mexican-American (X4)

Local Teaching Experience (X5)

Highest Degree Held (X6)

Age (X7) . . .......

Age-Squared (X8)

Marital Status (X9)

NTE Score (XlO) .....

SASE Score (Xli) . 0.0 .

Principals' Ratings (X12)

Central Office Rating (X13)

Predicted Scores (X14) .

Coefficient of
Correlation

0.05

0.22

. . .. . . . . . .- 0. 25

0. 10

- 0.08

- 0.00

- 0.20

- 0. 19

0.00

0.40

0.46

0.25

0.27

0.02
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marked relationship; and t . 70 to 1. 00 denotes high to very high

relationship. This descriptive classification for interpreting coeffi-

cients of correlation is sufficient for this study since the sample size

(N = 416) is quite large.

Investigation of the correlation matrix values in Table II

reveals a negligible or indifferent relationship between the criterion of

selection or non-selection and the following predictor variables:

Sex (0. 05); Mexican-American ethnicity (0. 10); local teaching experi-

ence (- 0. 08); highest degree held (- 0. 00); age (- 0. 20); age-squared

(- 0. 19); marital status (0. 00); and predicted scores (0. 02). The

variables, ethnicity--Anglos (0.22), ethnicity--Negroes (-0.25),

NTE score (0.40), principals' ratings (0.25), and central office

rating (0.27), show a present but slight relationship between them

and the criterion. The measure of the SASE score (0.46) shows a

substantial or marked relationship with the criterion.

The inverse relationships associated with ethnicity- -Negro,

local teaching experience, highest degree held, age, and age-squared

variables are explained by the nature of the data as it correlates with

the criterion of selection. It shows that a Negro is less likely to be

selected than an Anglo or a Mexican-American. A candidate with many

years of teaching experience is less likely tobe selected than one with

few or the average number of years. The fact that a candidate holds
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a Master's degree affords no assurance that he will be selected.

And last, an older candidate is less likely to be selected than an

average-aged candidate.

Analysis of the Test of the Hypothesis

The first phase of the regression analysis involved thirteen

steps in order to examine the proportion of variance accounted for

by the full model as compared with the restricted model, and the

unique contribution of variance accounted for by each predictor varia-

ble as it was deleted from the full model. The unique contribution

proportion of each variable is the difference between two squares of

multiple correlation coefficients (R21s). One R2 was obtained for

the full model in which all predictor variables were used, and the

other R2's were obtained from a regression equation in which each

of the predictor variables were deleted (alternating one in each of the

steps).

In step one, the full model was established. This model

included the twelve variables that follow: sex, ethnic background,

local teaching experience, highest degree held, age, age-squared,

marital status, NTE score, SASE score, principals' ratings, central

office rating, and predicted scores. The full model was tested to

determine if its value as a predictor for successful selection to the
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intern program was significantly different from zero. The R 2 of the

full model was . 3402 which indicates that the model does considerably

better than selection by chance.

In steps two through thirteen, each variable was dropped

from the full model to determine the unique contribution proportion of

variance accounted for by each variable. Table III contains the

order in which each variable was dropped from the full model, the R2

values for each restricted model, and the unique contribution proportion

accounted for by each predictor variable. An examination of Table III

reveals that a major portion of the drop in R2 was contributed to five

of the variables. They are NTE score, SASE score, principals'

ratings, central office rating, and predicted scores. At step nine the

deletion of the NTE score from the full model resulted in an R2 of

. 3297 and a unique contribution proportion of . 0105. At step ten the

deletion of SASE score resulted in an R2 of .3044 and a unique contri-

bution proportion of . 0359. When principals' ratings were dropped

from the full model in step eleven, an R2 of . 3164 and a unique contri-

bution proportion of . 0238 resulted. At step twelve, an R of . 3146 and

a unique contribution proportion of . 0257 resulted when central office

rating was dropped from the full model. At step thirteen, an R2 of

. 3223 and a unique contribution proportion of . 0179 resulted when

predicted scores were dropped from the full model.
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The variable generated by the interaction of age and age-

squared, when dropped from the full model, resulted in an R2 of .3232

and a unique contribution proportion of . 0170. Observation of the

values in Table III shows the significance of this interaction by exam-

ining the values of age and age-squared as separate variables and then

examining the values of these two variables combined. The unique

contribution proportion of . 0050 for age and the unique contribution

proportion of . 0027 for age-squared are both insignificant, but the

unique contribution proportion of . 0170 for the interaction of age and

age-squared is quite significant.

The second phase of the regression analysis involved addi-

tional steps to determine the interaction of some of the other predic-

tor variables. An investigation of the data suggested that interactions

might exist between the following variables: ethnicity and NTE score;

ethnicity and SASE score; ethnicity, NTE score, and sex; ethnicity,

SASE score, and sex. Table IV shows the steps in which the gen-

erated interaction variables were dropped for the adjusted full model,

the R2's, and the unique contribution proportion of these interacting

variables. The adjusted full model is composed of the variables in

the full model and the generated interaction variables as stated above.

The results of the test for interaction of the generated varia-

bles resulted in no statistical significance at any step. Therefore,
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it is evident that the unique contribution proportion accounted for by

the interaction of each of the generated variables is negligible.

As a result of inspection of the unique contribution propor-

tions and the P ratio values of each of the predictor variables (see

Table V) and for each generated variable (see Table VI), the follow-

ing variables were considered for selection to be used in a refined

regression model: sex, age, age-squared, marital status, NTE

score, SASE score, principals' ratings, central office rating, and pre-

dicted score. Although the F ratios and unique contribution propor-

tion of sex, age, age-squared, and marital status were not statisti-

cally significant, they were included in the refined model to test the

interaction of these variables with the other variables selected for

the refined model.

However, since the predicted scores were available only for

the second-year group of subjects (the other subjects were assigned

a score of zero), and since the validity of these scores was question-

able, this variable was dropped from the list of variables to be used

in formulating the refined model.

The eight variables selected (sex, age, age-squared, marital

status, NTE score, SASE score, principals' ratings, and central

office rating) were used to formulate a new model. This new model,

referred to as Refined Model I, was tested to determine if it was
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TABLE V

TEST OF SIGNIFICANCE OF THE PREDICTOR VARIABLES
IN THE FULL MODEL

Variables F Ratio df p

Sex (X1)

Ethnicity (X2, X3, X4)

Local Teaching Experience (X5)

Highest Degree Held (X6)

A ge (X7)

Age-Squared (X8)

Marital Status (X9)

NTE Score (X10)

SASE Score (X11)

Principals' Ratings (X12)

Central Office Rating (X13)

Predicted Scores (X14)

Age and Age-Squared

2. 40

2.z05

2.34

0. 73

3.06

1.63

0.21

6.40

21.85

14. 52

15. 63

10. 90

1.40

1, 402

2, 402"

1, 402

1,402

1, 402

1, 402

1,402

1, 402

1,402

1, 402

1, 402

1, 402

1, 403

. 1181

* 1273

* 1226

.6025

. 0770

. 1988

.6518

.0114

, 0001

.0004

.0003

.0014

> .2000

Tabled F ratio value for 1,402 and 1,403 degrees of freedom

at . 05 level of significance is 3. 84.

Tabled F ratio value for 2,402 degrees of freedom at .05
level of significance is 3. 00.

This F ratio was hand calculated.
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TABLE VI

TEST OF SIGNIFICANCE OF THE INTERACTION OF THE
GENERATED VARIABLES IN THE ADJUSTED

FULL MODEL

Variables F Ratio df p

Ethnicity and NTE Score 0.47 2, 394 .6343

Ethnicity and SASE Score 0.13 2,394 .8780

Ethnicity, NTE Score, and Sex 0.33 2,394 . 7265

Ethnicity, SASE Score, and Sex 0.26 2, 394 . 7776

Tabled F ratio value for 2, 394 degrees of freedom at . 05
level of significance is 3. 00.

significantly better than chance prediction and if it was significantly

different from the full model.

In Table VII, the R2's, the unique contribution proportion,

F ratio values, degrees of freedom, and probability levels of

Refined Model I, as compared to the full model, is reported, The

R2 of . 3059 and the F ratio of 4. 19 at the . 0013 level of significance

for the refined model indicates that this model is significantly better

than chance prediction. The drop of . 0344 in the R 2 of the refined

model, as compared with the R 2 of the full model, is significant.

The change in the R 2 of the refined model is due to the deletion of

some of the predictor variables from the full model.
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TABLE VII

STATISTICAL DATA SHOWING THE COMPARISON OF REFINED
MODEL I WITH THE FULL MODEL

Unique
Model R 2  Contribution F Ratio df p

Proportion

Full Model .3402 .3402 15. 95 13,402 <.0001

Refined ModelI .3059 .0344 4.19 5,402 .0013

The results revealed by the analysis of Refined Model I was

satisfactory, but a second refined model was formulated in an attempt

to further reduce the number of predictor variables without a signifi-

cant loss of predictability by the model. The basis for dropping other

variables from the refined model to form a second refined model was

justified by (1) the Law of Parsimony and by (2) society's concern

for the use of certain variables in the model that are considered to be

discriminatory or controversial.

The Law of Parsimony, as stated by Sax (3, pp. 16-17), is

that "of several equally suitable theories, science will tentatively

'accept' the simplest." This suggests that rather than contend with

an array of twelve predictor variables (as in the full model) or eight

predictor variables (as in Refined Model I) where some are
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discriminatory or controversial, it is more practical to simplify the

model by deleting some of the predictors and hopefully still maintain

the same rate of predictability. Therefore, following this rationale,

some of the variables used in the refined model were dropped.

These include the sometimes controversial or discriminatory

variables of sex, age, and marital status. With the dropping of the

age variable, the age-squared variable, which was included to reduce

the curvilinear effect, was no longer necessary in the model.

Another model (referred to as Refined Model II) was

formulated containing the following four variables: NTE score,

SASE score, principals' ratings, and central office rating. The sta-

tistical data showing the comparison of Refined Model II with the

full model is found in Table VIII. The R2 of Refined Model II is

TA B LE VIII

STATISTICAL DATA SHOWING THE COMPARISON OF REFINED

MODEL II WITH THE FULL MODEL

Unique
Model R Contribution F Ratio df p

Proportion

Full Model . 3402 . 3402 15. 95 13,402 < .0001

Refined Model II .2793 .0609 4.12 9,402 .0001

J __ II - L_
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. 2793 with a unique contribution proportion of . 0609 when compared

with the R 2 of the full model. The difference between the R2t, of

Refined Model II and the full model is due to the decrease in the

number of predictor variables used in the refined model. The

F ratio of Refined Model II, when compared with the full model,

resulted in a value of 4. 12 which is significant at the . 0001 level of

significance. The full model F ratio value is 15. 95 and it is signifi-

cant at less than the . 0001 level of significance.

The last phase of the regression analysis consisted of calcu-

lating predicted scores for each subject so the scores could be used

in testing the hypothesis. The hypothesis, again stated, is, using

a model based upon the least-squares -multiple regression technique,

it will be possible to model the decision-making process so that the

predictive value will be 90 per cent or higher. This test was

accomplished by tabulating the number of "hits" and "misses" that

occurred for each of the models through an examination of the

criterion and the predicted scores generated for each subject. A

"hit" is defined as (1) a predicted score greater than or equal to

.500 when the criterion is 1, and (2) a predicted score less than

.500 when the criterion is 0. A "miss" is defined as (1) a pre-

dicted score greater than or equal to .500 when the criterion is 0, and

(2) a predicted score less than . 500 when the criterion is 1. Table
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IX indicates the number of hits and misses and the per cent of hits

as determined by the tally of the predicted scores generated by each

subject. The value of 80. 7 per cent for the full model, 81. 9 per

cent for Refined Model I, and 76. 9 per cent for Refined Model II are

good, but none of the values meet the anticipated level of prediction

of 90 per cent or higher as expressed in the hypothesis. Therefore,

the hypothesis is rejected. Using the particular variables included

in the full model and those used in the refined models, it is not possi-

ble to produce a mathematical "policy-capturing" model that will

successfully simulate the decision-making process for use in the

screening of candidates for selection to the Administrative Leadership

Training Program of this school district so that the predictive level

will be 90 per cent or higher.

TABLE IX

SUMMARY OF HITS AND MISSES OF THE FULL MODEL
AND THE REFINED MODELS FOR THE TOTAL GROUP

(N = 416)

Model Hits Misses Percentage of Hits

Full Model 336 80 80.7

Refined Model I 341 75 81. 9

Refined Model II 320 96 76. 9
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Summary of Findings for the Ancillary Questions

A report of the findings in answer to the ancillary questions

presented in the study follows. The answers to these questions

were found by visual inspection of the data, by use of an equation to

test the significance of the difference between two independent propor-

tions, and by support from the analysis of the data. Each ancillary

question is restated and is followed by a description of the procedures

used to answer the question.

Question 1. -- What is the order by rank of the predictor

variables as to their importance in the selection process?

This question makes reference to the variables of the full

model and was answered by examining the values of the unique contri-

bution proportion of each variable. Table X lists the variables in

order of their contribution to the predictability of the "policy-

capturing" selection model as determined by the unique contribution

proportion values.

By inspection of Table X, it is noted that four of the first

five ranking variables are the variables used in Refined Model II.

The predicted score variable was dropped from use in the refined

model because of the invalidity of the scores. The four variables,

SASE score, central office rating, principals' ratings, and NTE

score, are the only variables that were statistically significant when
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TABLE X

ORDER BY RANK OF THE PREDICTOR VARIABLES AS
DETERMINED BY THE UNIQUE CONTRIBUTION

PROPORTION

R ank Variables Unique
Contribution

Proporticn

1 SASE Score (Xli) .0359

2 Central Office Bating (X13) . 0257

3 Principals' Ratings (X12) . 0238

4 Predicted Scores (X14) . 0179

5 NTE Score (X10) .0105

6 Ethnicity (X2, X3, X4) .0067

7 Age (X7) .0050

8 Sex (Xl) .0039

9 Local Teaching Experience (X5) . 0038

10 Age-Squared (X8) . 0027

11 Highest Degree Held (X6) . 0012

12 Marital Status (X9) . 0003

tested as indicated in Table V. Their rank in Table X and their

significance indicates their importance in the selection process.
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Question 2. -- Is there discrimination in the selection process

on the basis of marital status?

The mean score for marital status as reported in Table I

indicates that 80. 3 per cent, or 334, of the total candidates are either

married or widowed. The remaining 19. 7 per cent, or 82, are either

single or divorced. By examing the statistics of the successful candi-

dates' marital status, it was found that 19. 7 per cent, or 28, of the

141 selected candidates are single or divorced.

To test the significance of the difference between two inde-

pendent proportions, a z-formula as explained by Ferguson (1,

p. 161) is used. The formula is

P1 - P2

pq [(I/N 1 ) + (1/N 2 )]

where PI is the percentage of single or divorced candidates not

selected,

P2 is the percentage of single or divorced candidates

selected,

p is the percentage of single or divorced candidates in the

total group,

q is 1 - p,
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N 1 is the number of the total group not selected, and

N 2 is the number of the total group selected.

By substituting the values in the formula, we have,

.1963 - . 1985

(,1971)(.8029) [1/275 + 1/141]

The calculation of the formula with the above values will yield a

z -value of - . 05.

According to Ferguson (1, p. 161), "the value z may be

interpreted as a deviate of the unit normal curve, provided N1 and N2

are reasonably large and p is neither very small nor very large. "

The value of 1. 96 is required for significance at the . 05 level of signi-

ficance for a two-tailed test. Since the z-value of - . 05 is less than

the required value at the . 05 level of significance, the test indicates

there is no significant difference between the percentage of those

selected and those not selected to the program based on the marital

status variable.

Question 3. -- Into what age range do the selected candidates

fall?

The mean score of 38. 945 and the standard deviation of 8.221

for age is observed in Table I. This shows the average age to be

thirty-nine years of age. By calculating the age range of one
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standard deviation above and below the mean, the age range of

30-47 includes 68.26 per cent of all the subjects.

In Table XI, the ages of the successful candidates were

tabulated by categories established according to age-ranges of eight

years, which is one standard deviation from the mean. It is noted

that the total number of candidates that were selected which fall in

the 30-38 and the 39-47 age range is 98, which represents 69. 5 per cent

of the number of successful candidates. This percentage nearly

approximates the 68. 26 per cent which represents one standard devia-

tion above and below the mean.

TABLE XI

AGE-RANGE GROUPINGS OF THE SUCCESSFUL CANDIDATES
BY YEAR GROUPS

Group 21-29 30-38 39-47 Above 47 Totals

Group 1 10 20 24 4 58

Group II 12 30 8 4 54

GrouplIII 7 9 7 6 29

Totals 29 59 39 14 141

By tallying each selected candidate according to age, the

mode was found to be age thirty-two. Twelve of the successful
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candidates were this age. Age thirty-two falls into the 30-38 age

range which represents the largest number of candidates--59, or

41. 8 per cent--to be selected from any of the given age ranges.

Therefore, the 30-38 age range is the range into which most of the

candidates fall, and the probability of a candidate's being selected

from within this age range is greater than for any of the other age

ranges.

Question 4. -- Is there discrimination in the selection pro-

cess on the basis of sex?

The mean score of 1. 308 for sex indicates that 30. 8 per

cent, or 128, of all the candidates are females. Of the 141 success-

ful candidates, 48 are females. This number represents 34 per cent

of the total selected to be females.

Using the same formula as used in ancillary question two, we

have,

ZP 1 - P 2

\Ipq [ (1/N 1 ) + (1/N 2 )]

where Pi is the percentage of females not selected,

P2 is the percentage of females selected,

p is the percentage of females in the total group,

q is I - p,

Ni is the number of the total group not selected, and
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N 2 is the number of the total group that was selected.

By substituting the required values in the formula, we have,

.2909 - .3404

(.3076)(. 6924) [1/275 + 1/12 1]

By calculating for z, a value of - 1. 03 is obtained. Since the

z-value of - 1. 03 is less than the required value of 1. 96 at the . 05

level of significance for a two-tailed test, it is concluded there is no

significant difference in the percentages of those selected and those

not selected to the program based on the sex variable.

Question 5. -- Are there multiple policies used in the

selection process?

Since there has been a different administrator of the intern

program that was instrumental in the selection process for each of

the three years, the program has been in existence, this question was

raised. More specifically the question is: How successful was each

administrator in selecting the interns according to the guidelines

set forth by the "policy-capturing' model?

This question was answered by determining the percentage

of hits for each group of candidates for each year as predicted by the

full model. Table XII shows the number of hits and misses and

the percentage of hits for each of the three groups of candidates.
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TABLE XII

HITS AND MISSES AND THE PER CENT OF HITS FOR

EACH OF THE THREE GROUPS

Group Hits

Group I 184

Group II 77

Group III 75

Misses

33

32

15

Percentage of Hits

84. 7

70. 6

83. 3

According to the percentages in Table XII, the first- and

third-year group of candidates were almost equal in the per cent of

hits as determined by the selection model. The first-year group had

84. 7 per cent of hits and the third-year group had 83. 3 per cent of

hits. The second-year group was behind the other groups consider-

ably with only 70.6 per cent of hits. Although there is no documenta-

tion on tha method of selectim used by the administrator for each of

the three groups, the indication is that the first- and third-year

administrators did a better job of simulating the superintendent's

policy for selection than did the second-year administrator.

The analyses presented in this chapter represent the extent

to which the "policy-capturing' model was successful in selecting

candidates for the intern program. A report of the findings, conclu-

sions, and recommendations will be presented in Chapter V.
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CHAPTER V

SUMMARY, FINDINGS, CONCLUSIONS, AND

RECOMMENDATIONS

Summary

The purpose of this study was to refine the "policy-

capturing" model that has been under development for three years.

as a screening device to assist the administrator in selecting interns

to enter the Administrative Leadership Training Program in the

school district.

The hypothesis to be tested was, using a model based upon

the least-squares-multiple regression technique, it will be possible

to model the decision-making process so that the predictive value

will be 90 per cent or higher.

Other questions to be answered were,

1. What is the order by rank of the predictor variables as

to their importance in the selection process?

2. Is there discrimination in the selection process on the

basis of marital status?

3. Into what age range do the selected candidates fall?
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4. Is there discrimination in the selection process on the

basis of sex?

5. Are there multiple policies used in the selection pro-

cess?

A least-square-multiple regression analysis was used to

test the hypothesis. Tables were constructed from the statistical

data and by analysis of the results, the hypothesis was rejected.

The ancillary questions were answered by visual inspection of the

data;and by calculating and testing a z-value to determine the signifi-

cance of the difference between two independent proportions. The

findings, conclusions, and recommendations for this study follow.

Findings

Based on the statistical analyses of the data and on visual

inspection of the data, the findings of the study for the test of the

hypothesis and for answering the ancillary questicus are presented as

follows:

1. It was found that the predictive value of the full model

was 80. 7 per cent; of Refined Model I, 81. 9 per cent; and of Refined

Model II, 76. 9 per cent. None of these predictive values met the

expectation of 90 per cent or higher as expressed in the hypothesis;

therefore, the hypothesis was rejected.
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2. SASE score, NTE score, principals' ratings, central

office rating, and predicted scores were found to be statistically

significant as predictors.

3. It was found that sex, ethnicity, local teaching experi-

ence, highest degree held, age, age-squared, and marital status

were insignificant predictors in the model.

4. Interactions between the following variables were found

to be insignificant: ethnicity and NTE score; ethnicity and SASE

score; ethnicity, NTE score, and sex; ethnicity, SASE score, and

sex.

5. It was found that the regression model with only four pre-

dictors (NTE score, SASE score, principals' ratings, and central

office rating) was almost as good for selection as was the full

model with twelve predictors. This finding was based upon the

small difference of 3. 8 percentage points between the predictive

values of the full model and Refined Model II and upon the arguments

raised concerning (1) simplicity, and (2) the use of discrimina-

tory or controversial variables in the model.

The following equation was formulated, using the raw weights

(x weights) generated by Refined Model II, for predicting the selec-

tion of future candidates for the intern program:
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Y = 0006(X 10) + . 0014(X 1 ) +-. 074 8 (X 12

1167(X 1 3 ) + - 1.3978

where Y is the predicted score,

X10 is the subject's NTE score,

X 1 1 is the subject's SASE score,

X 12 is the subject's rating by principals,

x 13 is the subject's rating by the central office, and

- 1. 3978 is the constant.

6. The first five predictor variables in order of their

importance in the regression model were found to be,

a. SASE score

b. Central Office rating

c. Principals' .- atings

d. Predicted scores

e. NTE score

7. There was no significant difference in the percentage

of candidates selected and those not selected based on marital

status.

8. It was found that the age range of 30-38 is the age

range from which a candidate is most likely to be selected.



78

9. There was no significant difference in the percentage

of candidates selected and those not selected based on sex.

10. The percentage of successful selections, as defined by

the full model, in the first- and third-year group of candidates was

found to be somewhat higher than those selected the second year.

Conclusions

Based upon the findings, within the limitations of this study,

the following conclusions are drawn:

1. It is concluded that the variables, SASE score, NTE

score, central office rating, and principals' ratings, can be used as

the best predictors of success in a regression model used for the

selection of interns to the Administrative Leadership Training Pro-

gram of this large metropolitan school district.

2. The candidates selected during the first year of the pro-

gram, based on the full model, were more like those the Superinten-

dent of Schools would himself select.

3. It is concluded that there is no discrimination in the

selection process on the basis of marital status.

4. It is concluded that there is no discrimination in the

selection process on the basis of sex.
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R ecommendations

The findings of this investigation suggest the following

recommendations for administrative consideration or for further

research:

1. A similar study should be conducted to determine if

other predictors can be found to enhance the predictive value of the

regression model in the selection process. If a model can be

developed that has a predictive value of 90 per cent or higher, the

use of the model would reduce the subjectivity that presently exists

in the method of selecting candidates for the intern program.

2. It is recommended that a similar model, using different

predictor variables, be developed for use in screening present admin-

istrators for promotions within the school system.

3. It is recommended that a "Ipolicy-capturing'" model

similar to the one in this study, using different predictor variables,

be developed for use in employing the "best" teachers possible for

the school district.

4. Other large metropolitan school districts are encour-

aged to examine this study and to make application of a similar

"Ipolicy-capturing" model for use in the selection of participants

for an administrative internship, a principalship, a supervisory

position, or a teaching position.
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5. In view of the findings in this study, and since none of

the models met the hypothesized predictive value of 90 per cent or

higher, the following recommendation is also applicable:

Until a better model is developed, it is recommended that

the regression equation formulated by Refined Model II, using the

four predictors (SASE score, NTE score, central office rating, and

principals' ratings) be used as the " policy- capturing" model for

generating predicted scores for next year's candidates, and that these

scores be used in the screening process for the selection of interns

to participate in the Administrative Leadership Training Program

of the school district.
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Data 
C olumns

Personal Data:

1. Social security number of applicant 1- 9

2. Name of applicant 10-31

3. Year of selection 38-39

Independent Variables:

1. Sex: 41

1--Male
2--Female

2. Ethnicity 42

1--Anglo
2--Negro
3--Mexican-American

3. Local years of teaching experience: 43-44

Actual number of years

4. Highest degree held: 47

1--Bachelor's
2--Master's

5. Age in years: 48-49

Actual number of years

6. Age-squared 50-53
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7. Marital status: 61

1--Single or divorced

2--Married or widowed

8. NTE score: 62-64

Actual composite score

9. SASE score: 65-67

Actual score

10. Principals' ratings: 69

1--Unsatisfactory

2--Acceptable

3--Good
4- -Excellent

5--Superior

11. Central office staff rating: 70

1--Unsatisfactory
2--Acceptable

3--Good
4--Excellent
5--Superior

12. Predicted scores: 73-75

First- and third-year group- -0

Second-year group--actual predicted scores

Dependent Variable:

1. Criterion 79

0--non-selection
1--selection
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APPLICATION FOR ADMINISTRATIVE-SUPERVISORY AND
COUNSELING EXAMINATIONS
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A recent photographmust be attached here

rO THE SUPERINTENDENT OF SCHOOLS:

I am herewith making application to take the next Administrative Examination.

My reason for taking the examination is to secure: (Please check one.)

E An Administrative-Supervisory position.

L A Counseling position.

My qualifications for such a position are:

PERSONAL DATA: Name:

Date of birth Social Security No. Height Weight

Place of birth Physical handicaps or injuries

Home Address Street No. City Zone State Telephone

MARITAL STATUS: E] Married Husband's or wife's first name and middle initial

El Single

E] Widowed

E] Divorced

Number of children and ages

Name of the school or schools

children attend or will attend

EDUCATIONAL PREPARATION School attended and location - Elementary

High school

Colleges attended and degrees received (list summer school work also)

COLLEGE AND LOCATION NotYrs DATES Degree Received

The following courses preparing me for an administrative, supervisory, or counseling position are recorded on my transcript:

COURSE NAME INSTITUTION Semester Hours

. aete olwn Txscrtfcto

I have the following basic
certification in Texas:

El Elementary professional
E_ Elementary provisional
El Secondary professional
El Secondary provisional
El All level in

-(subject area)

I am teaching on El Emergency certificate

I do not have principals certification but:

El I will receive my certificate by-

El I have applied to my college-university for recommendation
for a temporary principal (administrator) certificate.

El I plan to be a supervisor (consultant) only and will not need principal's
certification.

SEE REVERSE SIDE

Have the following Texas certification
endorsements:

[] Principal (administrator)

R Superintendent

El Counselor

El Librarian

El Supervisor

l Nurse

F1 Driver Ed.

[] Special Ed.

F1 Visiting Teacher

[] Special Ed. Counselor

F1 Others
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nmens n n oderbeginin onsecnd line)

'PERAENE - ist present assignment on top line and previous si rs in n der Ibeginning an seco

X--------- MY -R-NCIPAL Major Duty or Subjects Taught
SCOO OSTINSCHOOL My -RNIA

YEARS 
_ _.

EXPERIENCE OUTSIDE OF

CITY My Principal or Superintendetit

SC OOL POSITiON COLC
YEARS

Total number of years classroom experience ;total number of years administrative experience

counting this year.

I have had administrative-supervisory or counseling experience in other than school positions as follows:

O I have (r-1 I have not) previously taken this examination. (Please check one.)

I understand that the examination for which I am applying is a qualifying examination, and that other qualifications are required

for employment.

Date- 
Signature of Applicant -

Please write below a brief statement of your reasons for completing this application; that is, what are your interests, hopes, and

aims in the

NOTE: If a transcript of college credits is not on file in the office of the Assistant Superintendent - Personnel, the applicant will attach a transcript to this

application.



BIBLIOGRAPHY

Books

Borko, Harold, editor, Computer Applications in the Behavioral

Sciences, Englewood Cliffs, N. J. , Prentice-Hall, Inc.,

1962.

Buros, Oscar Krisen, editor, The Sixth Mental Measurements

Yearbook, Vol. 6, Highland Park, N.J., The Gryphon Press,

1965.

Dantzig, George Bernard, Linear Programming and Extensions,

Princeton, N.J., Princeton University Press, 1963.

Emory, C. William and Powell Niland, Making Management

Decisions, Boston, Houghton Mifflin Company, 1968.

Ferguson, George A. , Statistical Analysis in Psychology and

Education, Third Edition, New York, McGraw-Hill Book

Company, 1971.

Garrett, Henry E. , Statistics in Psychology and Education, New York,

Longmans, Green and Company, 1953.

George, Claude S., Jr., The History of Management Thought,

Englewood Cliffs, N.J., Prentice-Hall, Inc., 1968.

Haynes, W. Warren and Joseph L. Massie, Management: Analysis,

Concepts and Cases, Englewood Cliffs, N.J., Prentice-

Hall, Inc., 1961.

Hays, W. L. , Statistics for Psychologists, New York, Holt, Rine-

hart and Winston, Inc. , 1963.

Kelley, Francis J. , Donald L. Beggs, Keith A. McNeil, and others,

Multiple Regressim Approach, Carbondale, Ill. , Southern

Illinois Uniwrsity Press, 1969.

87



88

Koontz, Harold and Cyril O'Donnell, Principles of Management--An

Analysis of Managerial Functions, Fourth Edition, New

York, McGraw-Hill Book Company, 1968.

Lindsey, Franklin A. , New Techniquesfor Management Decision

Making, New Y ork, McGraw-Hill Publishing Co., 1958.

Newman, William H., Administrative Action, New York, Prentice-

Hall, Inc., 1951.

Sax, Gilbert, Empirical Foundations of Educational Research,

Englewood Cliffs, N.J., Prentice-Hall, Inc., 1968.

Simon, Herbert A. , Administrative Behavior, Second Edition, New

York, The MacMillan Company, 1957.

, The New Science of Management Decision, New

York, Harper and Row Publishers, 1960.

Van Dusseldorp, Ralph A., Duane E. Richardson, and Walter J.

Foley, Educational Decision-Making Through Operations

Research, Boston, Allyn and Bacon, Inc. , 1971.

Walton, John, Administration and Policy-Making in Education,

Baltimore, The Johns Hopkins Press, 1959.

Ward, Joe H. , Jr. , "Multiple Regression Analysis, " Computer

'Applicationsin the Behavioral Sciences, Edited by Harold

Borko, Englewood Cliffs, J.N. , Prentice-Hall, Inc. , 1962.

A rticles

Anshen, Melvin, "The Manager and the Black Box," Harvard

Business Review, 38 (November-December, 1960), 85-92.

Calkins, Robert D. , "The Decision Process in Administration,"

Business Horizons, 2 (Fall, 1959), 19-25.

Ferguson, Robert L. and Curtis H. Jones, "A Computer-Aided

Decision System," Management Science, 15 (June, 1969),

B-550-B-561.



89

Hoffman, P. J. , "The Paramorphic Representation of Clinical

Judgment," Psychological Bulletin, 57 (March, 1960),

116-131.

Lasmanis, Juris C. and Michael M. Gorman, "PMIS: Planning

and Management Information System," Phi Delta Kappan,

LIII (April, 1972), 520.

McCamy, James L., "Analysis of the Process of Decision-Making,"

Public Administration Review, VII (1947), 41-48.

Maule, Tex, "Make No Mistakes About It, " Sports Illustrated,

28 (January 29, 1968), 24-35.

Miller, Irvin M., "Computer Graphics for Decision Making,"

Harvard Business Review, 47 (November-December,

1969), 121-132.

Monahan, William G., "Some Limitations and Cautions in the Use of

Quantitative Techniques in Decision-Making, " Educational

Technology, IX (September, 1969), 31-35.

Smith, Robert D. , "Heuristic Simulation of Psychological Decision

Processes," Journal of Applied Psychology, 52 (August,

1968), 325-330.

Soelberg, Peer 0., "Unprogrammed Decision Making, " Industrial

Management Review, 8 (Spring, 1967), 19-29.

Tanner, C. Kenneth, "Techniques and Applications of Educational

Systems Analysis," Audiovisual Instruction, 14 (March,

1969), 89-90.

Wherry, Robert J., Sr. and James C. Naylor, "Comparison of Two

Approaches--JAN and PROF--for Capturing Rater Strate-

gies, " Educational and Psychological Measurement, XXVI

(Summer, 1966), 267-286.

Williams, John D., Del Gab, and Al Lindem, "Judgment Analysis

for Assessing Doctoral Admission Policies," The Journal

of Experimental Education, 38 (Winter, 1969), 92-96.



90

Reports

Bottenberg, Robert A. , The Exploitation of Personnel Data by Means

of a Multiple Linear Regression Model, Personnel Labora-

tory, Wright Air Development Division, Air Research and

Development Command, Lackland Air Force Base, Texas,

December, 1960. WADD-TN-60- 2 6 6 .

Bottenberg, Robert A. and Raymond E. Christal, An Iterative

Technique for Clustering Criteria Which Retains Optimum

Predictive Efficiency, Lackland Air Force Base, Texas,

Personnel Laboratory, Wright Air Development Division,

March, 1961. WADD-TN-61-30.

Bottenberg, Robert A. and Joe H. Ward, Jr. , Applied Multiple Linear

Regression, 6570th Personnel Research Laboratory, Aero-

space Medical Division, Air Force Systems Command, Lack-

land Air Force Base, Texas, March, 1963. PRL-TDR-63-6,

AD-413 128.

Christal, Raymond E. , JAN: A Technique for Analysis Group

Judgment, Lackland Air Force Base, Texas, 6570th Person-

nel Research Laboratory, Aerospace Medical Division,

February, 1963. PRL-TDR-63-3.

, Officer Grade Requirements Project: I.

Overview, Lackland Air Force Base, Texas, Personnel

Research Laboratory, Aerospace Medical Division, Septem-

ber, 1965. PRL-TDR-65-15, AD-622 806.

, Selecting a Harem--and Other Applications

of thePolicy-Capturing Model, Lackland Air Force Base,

Personnel Research Laboratory, Aerospace Medical Division,

March, 1967. PRL-TR-67-1.

, Using the Electronic Computer to Define and

Implement Poliy, In Proceedings: 13th Annual Air Force

Science and Engineering Symposium, Arnold Air Force

Base, Tennessee, Arnold Engineering Development Center,

Vol. II, Paper Number 33, September, 1966.



91

Madden, J. M., An Application to Job Evaluation of a Policy-

Capturing Model for Analyzing Individual and Group

Judgments, Lackland Air Force Base, Texas, 6570th Per-

sonnel Research Laboratory, Aerospace Medical Division,

May, 1963. PRL-TDR-63-15.

SPRES, A Description of School Personnel Research and Evaluation

Services, Educational Testing Service, 1971, pp. 15-16.

Ward, J. H. , Jr., Hierarchical Grouping to Maximize Payoff, Lack-

land Air Force Base, Texas, Personnel Laboratory, Wright

Air Development Division, March, 1961. WADD-TN-61-29,

AD-261 750.

Ward, Joe H., Jr. and Kathleen Davis, Teaching a Digital Computer

to Assist in Making Decisions, Lackland Air Force Base,

Texas, Personnel Research Laboratory, Aerospace Medical

Division, June, 1963. PRL-TR-63-1 6 , AD-407 322.

Publications of Learned Organizations

Dill, William R. , "Decision-Making, " Behavioral Science and

Educational Administration, National Society for the Study

of Education, 63rd Yearbook, Part II, Chicago, University

of Chicago Press, 1964, 199-222.

Stufflebeam, Daniel, et al., Educational Evaluation and Decision

Making, Phi Delta Kappa National Study Committee on

Evaluation, Phi Delta Kappa, Inc. , Bloomington, Indiana,

1971.

Unpublished Materials

McBride, Galen Fredrick, "A Policy- Capturing Model Relating to

Faculty Selection in Nine Junior Colleges, " unpublished

doctoral dissertation, School of Education, The University

of Texas at Austin, 1968.



92

Reed, Cheryl L. , John F. Feldhusen, and Adrian P. Van Mondfrans,

"R egression Models in Educational Research, " Purdue

University, unpublished paper presented in a special interest

group at the annual meeting of the American Educatinal

Research Association, New York City, February, 1971.


