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Abstract

The United States Air Force stresses the "whole person" concept
in the evaluation of all commissioned officers who are eligible for
promotion. However, no specific policy has been established by the
Atr Force for applying this whole person evaluation. The separate
promotion boards are presented a whole person chart which recommends
factors and areas for evaluation. The criteria depicted on this
chart, however, are not mandatory nor do they have precedence over
any other criteria. It appears, then, that each promotion board
establishes the policy which is utilized in selecting commissioned
cfficers for promotion.

This research effort investigates the extent to which a whole
person concept of promotion evaluation influences the beliefs held by
Air Force officers concerning the promotability of captains to the
rank of major. In order to do so, a judgment analysis approach known
as policy capturing was utilized.

A random sample of commissioned officers attending Squadron
Jfficers' School, Air Command and Staff College, and Air War College
was administered a decision-making exercise. In this exercise, the
selected officers were asked to evaluate the promotability of 32 hypo-
thetical captains based upon five key promotion factors which were
used as decision criteria. The five promotion factors used in the -
research were: 1) Officer Effectiveness Report ratings, 2) profes-
sional military education, 3) formal education, 4) assignment history,
and 5) aeronautical rating. Data collected from this decision exercise
were used to test specific hypotheses concerning the decision-making

behavior of the selected officers.

vit
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The findings of the research indicate that Air Force officers
are aware of the whole person concept of promotion evaluation and
utilize it in their promotability decisions. Junior officers,
however, placed significantly different weights on three of the five
factors when compared with the weights placed on the same factors by
senior officers. The data indicates that officers combine the

decision criteria in an essentially linear fashion when rendering

their promotability decisions. Finally, the findings showed that the
individual decision-making policies among the officers were not homo-
geneous, which indicates that there is a wide variety in the way Air

Force officers make promotability decisions.

o
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A JUDGMENT ANALYSIS APPROACH TO
EXAMINING A "WHOLE PERSON" CONCEPT OF
AIR FORCE PROMOTIONS

I  Introduction

"Best qualified” is a difficult term that mystifies hundreds of
Air Force officers each year. It represents the cut-off point or the
pass-fail mark in field grade promotion competition. Those chosen for
advancement are the individuals the Air Force calls "best qualified."
For the several hundred officers who are not selected, the inevitable
question in their minds is, How does the Air Force define "best quali-
fied"? To answer this question, it would be helpful to develop some

background information on the promotion process.

The Air Force Promotion Process

The authority for promoting commissioned officers can be found in
the United States Code, Title 10 (USC 10). In general terms, this
statute allows the Secretary of the Air Force to direct a promotion
board to recommend a specified number of officers for promotion. An
officer may be recommended by one of two different promotion systems:

1) fully qualified status or 2) best qualified status. Both systems are
cited in public law as alternative procedures available to-promotion
boards in considering officers for advancement.

The fully qualified selection process is utilized when there are no

statutory l1imitations on the number of active duty commissioned officers

in a particular grade. The best qualified selection method is utilized .ﬁ




when there are limitations placed on the number of officers in a speci-

fied grade (USC 10, 1970:1,956). Consequently, the best qualified
method has been utilized for the past several years becaise of grade
limitations established by law.

Under the best qualified selection system, quotas are set which are
smaller than the total number of officers being considered for promotion.
These quotas represent the highest number of competitors each board may
pick for advancement. Those chosen are identified as "best qualified."
However, USC 10 does not prescribe the specific criteria for selecting
officers under either the fully qualified or best qualified methods.

Likewise, the Air Force regulations relating to the promotion of
commissioned officers do not specify criteria to be used for promotion
under either system (AFR 36-11, 1974, and AFR 36-89, 1975). These regu-
lations basically mirror the intent of public law as prescribed in USC 10.
Therefore, under either the fully qualified or best qualified system,
selection is made on the basis of the judgment of board members of the
relative qualifications of the officers under consideration. How these
judgments are reached, and/or on what basis they are formed, amounts to
the "why" of the selection process.

Specific information about this aspect of the promotion program is
very difficult to acquire. The Air Force is very secretive about the
selection process. Board proceedings are kept under tight controls. All
that generally surfaces are the names of selectees and some summary
statistical data on the individuals who were selected.

Some information for this research effort was provided by the
Directorate of Personnel Program Actions, Headquarters Air Force Military

Personnel Center. In a cover letter dated June 13, 1977 the Chief,

Officer Promotions and Regular Appointments Branch stated that "The




Secretary of the Air Force did not provide information to temporary major
boards." Board members were given a letter of instruction which provided
general information for the conduct of the board. For example, in a copy
of such a letter it was specified what percentage of the officers to be
considered could be recoomended for promotion. No specific or quantifi-
able criteria were given in this letter (Letter of Instruction, 1976).

In addition to the letter of instruction, the board members were
presented a "whole person concept" chart; the format of which is depicted

in Fig. 1.1.

Total Evaluation

Factors Evaluate
Performance OERs
Education Level/Utilization
Breadth of Experience Where/When/What
Job Responsibility Scope/Exposure
Professional Competence Expertise of Specialist
Combat/Achievements Awards/Decorations
Leadership Staff Command

Other Factors/Evaluations May Apply

Fig. 1.1. Whole Person Concept (Source: iq AFMPC)

It would appear that the "whole person" chart is the primary source
of evaluation criteria for determining the "best qualified" officers.
However, it should be noted that these criteria are not quantified or man-
datory nor are any of them given precedence over any other with perhaps
the exception of the Officer Effectiveness Reports (OER). Apparently the
importance to be attached to the criteria in the guidelines is Teft to the
discretion of the board member. Moreover, having taken an oath to base
their selections on the "...special fitness of the officers and the effi-

ciency of the United States Air Force” (Letter of Instruction, 1976},




board members could well feel free to establish their own criteria as to
qualities an officer should have to enhance the efficiency of the Air
Force. This could lead to unequal evaluation of officers based on the per-
sonal philosophy of different board members. Furthermore, this lack of
specific or binding criteria could lead to the use of inconsistent stand-
ards by the several selection boards (Ford, 1975). Even so, the Air Force
has never specified precisely what was required of those under considera-

tion to be selected as "best qualified" among their peers (Foster, 1973).

Statement of the Research Problem

The Air Force stresses the importance of the whole person concept in
the evaluation of all officers eligible for promotion. However, the
policy for applying this total evaluation is determined by each individual
promotion board. This research effort investigates the extent to which
the whole person concept influences the beliefs held by Air Force officers
concerning the promotability of captains to the rank of major. In order
to do so, the judgment policies of Air Force officers regarding this
decision were identified using a research approach known as policy

capturing.

Identifying Individual Judgment Policies

The best and possibly the only method to accurately and objectively
identify judgment policies is through an empirical analysis of actual
Judgments. Such a process has come to be known as "policy capturing”
(Taylor, 1973). It is, in simple terms, a mathematical description of
judgment policy which can be used to predict and understand future judg-
ments. Policy capturing analyzes decisions and yields a mathematical

model of the cues on which decisions are based, weighting each according
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to the influence on the decision. This procedure is accomplished
through the use of various mathematical models which will be described
in the next chapter.

This research effort utilizes policy capturing to investigate the
Jjudgment policies of a random sample of Air Force officers. This was
accomplished through the use of a decision-making exercise which contained
specific information relating to five factors of promotion. Utilizing
these five factors of promotion as decision criteria, the sampled officers
were asked to evaluate or judge the promotability of a group of 32 hypo-
thetical Air Force captains. The five promotion factors used in the
research were: 1) Officer Effectiveness Report ratings, 2) professional
military education, 3) aeronautical rating, 4) assignment history, and
5) formal education. Support for the use of these five promotion factors
is discussed in Chapter III.

In addition, it is important to emphasize that the decision exer-
cise was specifically designed to elicit the whole person evaluation.

This point is also discussed further in Chapter III.

Objectives of the Research

The fundamental objective of this research effort was to collect
empirical data for investigating the individual judgment policies of Air
Force officers regarding promotability decisions. This data was used to

examine the following research hypotheses:

Primary Hypothesis

H1: Officers incorporate a whole person concept of ev-luation
in their promotability decisions by utilizing all the selected
promotion factors in the promotability decision process.




Additional Hypotheses

H2: Junior officers place the same relative weights upon the
criteria used for their promotability decisions as do senior
officers.

H3: Air Force officers combine the promotability decision
criteria in an essentially linear fashion to render a judgment.

H4: Individual officers accurately specify the relative weights
they place upon the criteria used to render their promotability
decisions.

H5: Individual judgment policies are homogeneous within a

group of officers, indicating that Air Force officers, as a
group, make decisions relating to promotions in essentially
the same manner.

Scope and Limitations of the Study

Because of the nature of this study, one might conclude that it is
an attempt to simulate the promotion board process. This is not the
case. The study attempts to define how individuals render promotability
decisions. In the board process, intragroup communication is an impor-
tant part of determining the selection policy. By design, this study
did not allow either intragroup or intergroup communication in order to
identify the individual policies of the selected officers.

To simplify the decision-making exercise which was used as the source
of data, only five factors relating to promotion potential were chosen.
These five factors are not necessarily the ones used in actual selection
processes, although some effort was made to utilize realistic factors.

It is realized that other factors may come into play when determining the
promotion potential of an individual. The goal of the exercise was to

make the decisions relatively simple and, yet, not detract from the

realism of the decision.




Il  Modeling Human Judgment

Interest in the area of human judgment has probably been in exist-
ence for almost as long as judgment-making has been in existence. Most
attempts at defining this il1l-defined process of human judgment have been
via the use of more clearly defined mathematical models. This area of
analysis is found under various titles but is most often referred to as
Policy Capturing, a label which originated at the Air Force Human
Resources Laboratory, Lackland Air Force Base, San Antonio, Texas (Jones,
et al., 1976:1).

As with any relatively complex concept, the technical terms found in

the literature sometimes cloud the overall objective. So, before pro-

ceeding further, some definitions are in order.

Definition of Technical Terms

The following definitions will hopefully clarify the terminology
used in the judgment modeling literature:

Policy Capturing (or judgment modeling) - "...the building
of a model which, given the same information the individ-
ual has, will accurately reproduce his judgments based on
that information" (Smith, 1972).

Policies - Management constraints delineating feasible
alternatives for decision-making.

Decision(s) - Specific recommendation for implementation to
achieve goal within policy. Decision-making usually
involves a specific action which influences the near future.

Cue - External stimulus or information which is used for
arriving at a decision.

Configural cue utilization - A patterned combination of
external stimuli or information that cannot be modeled
by a first-order (1inear) mathematical equation.

Paradigm - An example, model, or pattern.




The Case for Modeling Human Judgment

Many people believe that human judgment (decision-making) is too
complicated to predict with any real accuracy. First of all, opponents
feel that the utilization of external stimuli, or cues, to arrive at
decisions seems to be dependent upon numerous environmental, educational,
and experimental behavior elements learned over time by every individual.
Secondly, judgment also seems to involve physiological dynamics, such
as the state of health of an individual, the diet of the individual,
and other chemical and hormonal balances and imbalances. Finally, the
human judgment process seems to incorporate varying degress of
intuition (0'Berry, 1977:20).

Despite the apparent complexities involved with modeling human judg-
ment, there are many researchers who believe that the manner in which
humans use available information in making decisions can be modeled.

Paul J. Hoffman feels that if a mathematical model effectively predicts
judgments for any given set of information, then the judgment process
has been adequately described (Hoffman, 1960:117).

Studies have shown that, although mathematical models based on
quantitative analyses may not be optimal, the consistent application of
these models often leads to decisions that are superior to those of the
individuals who are being modeled. This arises from the fact that humans
tend to be erratic in their judgments. This in turn generates error that
reduces the accuracy of the decisfons. The model filters out this error
and is, therefore, able to outperform the decision-maker whose judgment

it was designed to simulate (Slovic, et al., 1972).
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The Framework for Judgment Models

The majority of work in the analysis of human judgment has been
within two frameworks: the Bayesian and the regression. The Bayesian
approach is founded on the elementary theorem of statistics known as
Bayes' Theorem (developed in 1763 by the Reverend Thomas Bayes).

Since the method of Bayesian analysis was not utilized in this study,
further explanation of this methodology will not be presented. The
interested reader is referred to the excellent review article by Slovic
and Lichtenstein (1971) for a detailed treatment of the subject.

Research within the regression approach has primarily centered on
two paradigms: the correlational and the functional measurement. The
correlational model is primarily concerned with using correlational
statistics to relate the decision of a judge (or judges) to the infor-
mation which resulted in that decision.

The functional measurement model is concerned not only with corre-
lating the information and the decision but also with analyzing the
relationship of the judge to his environment. In particular, this
approach studies how well a decision-maker can learn to perform in an
experimental situation. As a consequence, the correlational paradigm
is concerned with providing descriptive models, whereas the functional
measurement paradigm is more concerned with the task of learning (Jones,
et al., 1976):

The model used in this study was the linear model suggested by
Hoffman (1960) which is based, in turn, upon the lens model presented
by Brunswik (1952). As used in this study, the model falls under the
regression framework and utilizes the descriptive qualities of the corre-
lational paradigm. The model is founded upon the notion that a judge's
decistons represent linear combinations of the available cues.

9




The Multivariate Linear Regression Model

The work of Brunswik, Hoffman, and many others in the field of model-
ing human judgment is based upon the process of fitting data to a linear
equation through the method of least squares regression. The resulting
equation is referred to as a regression model. The following discussion of
regression analysis is provided in order to clarify the model utilized in
this study. Some statistical background on the part of the reader is assumed.
The model

Vi =By +BiXiy + B, + e, (1)

i 11 2

is called a first-order model with two independent variables. A first-order
equation 1s linear in parameters and linear in the independent variables.

Yi is sometimes denoted as the criterion variable and the independent vari-
ables Xl and X2 are denoted as predictor variables. The parameters of the
model are Bo’ B], and Bz. The error term, €ys accounts for any variance in
Y; not explained by the predictor variables. If one were to plot the modei

described by Eq (1), the result would be a plane as shown in Fig. 2.1.

Response
Pfage

X2 crx]xz Plane

Fig. 2.1. Graph of Eq (1)

10




Bo is the Y-intercept of the regression plane. If the scope of the

model includes X] =0 , x2 =0 , Bo gives the mean response at X] =0
3

and x2 20 . Otherwise, Bo does not have any particular meaning as a

separate term in the regression model. The parameter B] indicates the

change in mean response per unit increase in X] when X2 is held constant.

Likewise, 82 indicates the change in the mean response per unit increase

in X2 when x1 is held constant.

When the effect of X] on the mean response does not depend on the

level of X, and, correspondingly, the effect of X, does not depend on the

2 2

level of X., the two independent variables are said to have additive

1’
effects or they do not interact. Thus, the first-order model is designed
for independent variables whose effects on the mean response are additive
or do not interact.

An example may clarify the model further. Suppose it is desirable
to model the process of evaluating applicants for graduate school based
upon the applicants' scores on Graduate Record Examinations (X]) and
undergraduate gradepoint average (Xz). Suppose further that the appli-
cants will be evaluated by scoring the individual applicant on a scale
from one (low potential for graduate work) to ten (high potential for

graduate work). This evaluation score then can be defined as Y1 in the

regression model, Eq (1).

In practice it is not usually feasible to examine all possible
oc;urences of Y and X; therefore, statistical sampling is used to derive
estimates of the actual parameters (Bo, B> 82) of the regression model.
Once these paramaters have been determined, the model then describes or
predicts the evaluation score (from 1 to 10) based upon the Graduate

Record Examination score (xl) and the undergraduate gradepoint average (XZ)'

n




If one were to calculate the response (Yi) for every value of X] and x2,
the resulting graph would be a plane as shown in Fig. 2.1, page 10.

The simplistic model explained above would probably not be appro-
priate for evaluating graduate student applicants. After all, there are
many other factors that figure into this determination. In order to
measure how well a regression model describes the situation being modeled,
statistical analysis derives a measurement denoted as Rz. the squared
multiple correlation coefficient. This coefficient indicates the propor-
tion of variance in the decision, Y, which is explained by the regression
model.

The parameters B] and B2 are frequently called partial regression
coefficients because they reflect the partial effect of one independent
variable when the other independent variable is included in the model and
is held constant.

Standardized regression coefficients may be used to facilitate
comparison between regression coefficients. Ordinarily it is difficult
to compare regression coefficients because of differences in the units
involved. To alleviate this problem, the regression coefficients are
"standardized" which in turn makes them dimensionless. These standardized
coefficients are sometimes referred to as beta coefficients and are

denoted biy' The coefficient b, reflects the change in mean response for

i
the ith trial (in units of standzrd deviations of Y) per unit change in
the independent variable X1 (in units of standard deviations of Xi). when
all other independent variables are held constant. The standardized
regression coefficients show the effect of the given independent variable
in the context of the other independent variables in the model. Changing

the other independent variable in the model will usually change the

12



standardized regression coefficient when the independent variables are
correlated among themselves. Hence, it is ordinarily not wise to
interpret a standardized regression coefficient as reflecting the impor-
tance of the independent variable.

However, as wiil be seen later in Chapter III, the policy capturing
technique employed for this study involves the use of orthogonal
(independent) predictors in the regression equation. In this special
case, a relative measure of the importance of the independent variable

can be tied to the standardized regression coefficients.

Linear versus Configural Models

Linear models are frequently used in situations in which decisions
are made on the basis of multiple codable inputs. These models sometimes
are used normatively (to aid the decision-maker), sometimes contrasted
with the decision-maker, sometimes used "paramorphically" (representing

the decision-maker), and sometimes used to "bootstrap" the decision-maker

(replacing the decision-maker with his representation) (Dawes and Corrigan,

1974:95). However, from the time Hoffman (1960) first introduced the
linear regression model for modeling judgment, there has been debate
between researchers favoring linear models versus those who favor higher

order and/or configural (interaction) models.

The simplicity of the linear models disturbs a number of researchers.

Many feel that the human judgment process is more complex and, therefore,
requires models that account for interaction between cues. However,
Lewis Goldberg (1971) compared the linear model to four other nonlinear
models and found that the linear model was superior. By utilizing a

clinical judgment experiment, Goldberg looked at a conjunctive mode!
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(product of the cues), a disjunctive model (an inverse function of the
cues), a logrithmic model (logrithm of the cues), and an exponential
model (exponential function of the cues).

Hammond and Summers (1965) cite more than a dozen studies of classi-
cal or quasi-cirassical clinical judgments in which the accuracy of pre-
diction derived from linear regression analysis was sufficiently great to
suggest that judges are primarily linear in their mode of combining cues.

Bert F. Green, Jr., of Carnegie-Mellon University, feels that the
use of standard configural techniques are essentially fishing expeditions.
He states:

The experimenter will covet any configural effect, any
interaction that he can find. He cannot begin to examine

all the possible nonlinear effects, and is very likely to

miss those that are present, unless he knows where to fish
{(Kleinmuntz, 1968: 943,

In a later statement in the same article, Green adequately summarizes

the controversy over linear versus configural judgment models.

Whether one accepts the first approximations as good
descriptions of reality or as fictions contributed by the
method of analysis depends partly on one's purposes. If
the goal is prediction in some practical situation, an
adequate description will serve. But if the goal is to
understand the process, then we must beware of analyses
that mask complexities (Kleinmuntz, 1968:98).

The Analysis of Variance Model (ANOVA)

While the preceding discussion has focused primarily on the use of
multiple regression techniques, it could just as easily have been formu-
lated in terms of the fixed model analysis of variance (ANOVA). Both
systems are simply alternative formulations of a general linear model.

The structural elements underlying both the multiple regression and the
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ANOVA model are formally equivalent. However, the ANOVA model provides
the added capability for making statistical inferences concerning cue
interaction (Hoffman, Slovic, and Rover, 1968).

When judgments are analyzed in terms of the ANOVA model, a signifi-
cant main effect for cue X] implies that the decision-maker's responses
varied systematically with X] as the levels of the other cues were held
constant. Similarly, a significant interaction between cues X] and X2
implies that the decision-maker was responding to particular patterns of
those cues (i.e., the configured effect «f variation of cue X] upon judg-
ment differed as a function of the correspcnding Tevel taken by cue Xz).
It is possible to calculate an index of the importance of individual or
configural use of a cue, relative to the importance of other cues. The
index, mz, described by Hays (1973) provides a rough estimate of the pro-
portion of the total variation in a person's decisions which can be pre-
dicted from a knowledge of the particular levels of a given cue or of a
configural pattern of cues.

The ANOVA model was also utilized in this study to determine if

interactions existed among the cues provided in the research experiment.

Applications of Linear Models for Judgment Modeling

During the past five years, linear judgment models (or policy
capturing models) have been used with a great deal of success to analyze
complex real-world judgments. Judges in these studies have included
business managers, graduate admissions committees, auditors, accountants,
loan officers, literary critics, and trout hatchery employees as they
attempted to predict business failures and stock performance, select
graduate students, plan work force and production schedules, evaluate

accounting procedures, evatuate theatrical plays, and recommend trout
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streams. Even United States senators have been modeled and their roll-

call votes predicted (Slovic, et al., 1976:21). Linear equations have
predicted these complex judgments quite accurately.

A research study that parallels the approach taken by this study was
conducted at the United States Air Force Academy. The Academy study
explored the usefulness of the policy capturing technique in understanding
and improving an important appraisal process -- the semi-annual ratings
received by the Academy cadets.

The formal evaluation procedure calls for each cadet to be rated on
ten performance dimensions: performance of duty, initiative, judgment,
human relations, expression, personal moral standards, personal appearance,
acceptance of authority, cooperation, and ieadership. An overall rating is
then calculated by the rater. Each rater must consider the performance
dimensions, but there is no scheme prescribed, such as averaging or summing
the performance variables.

A multiple linear regression model was used to determine the consist-
ency of raters in applying their rating policies. The findings of the
study were as follows: 1) raters' stated policies differed widely from
the policies they actually employed as identified through the policy
capturing technique; 2) raters were internally consistent in applying
their individual actual policies (the policy as captured); 3) both stated
and actual policies varied widely between raters; and, 4) overall ratings
could be predicted using only two or three of the ten cues employed in
the formal rating procedure. Also, the linear model explained as much of
the variance in decisions as did a nonlinear model.

The study was replicated with similar results. The question was

then raised, If the overall performance rating was predictable on the
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basis of only two of the ten cues, might the Academy policy for deter-

mining overall ratings be violated significantly? Generally, an equal
weighting of all performance variables was assumed by policy makers as
a basis for the overall rating.

As a result of these studies, a new rating form was developed for
Academy test application. The ten cues were retained. However, the

raters cnly score the cue variables. The overall rating is computed on

the basis of uniform weights applied to the cues. The weights are
developed by the Academy leaders, with the weights differing for each
class, reflecting the training objectives of the respective classes

(Taylor and Wilsted, 1976).

Commonalities across the Applications

The results of the Air Force Academy study are consistent with those
across a number of studies with varying numbers of cues. Three cues
usually account for about 80% of the predictable variance in judges'
responses. In many studies, the most important cue usually accounted for
40% of the variance. In addition, judges appear to be unable to state
their judgment policy and then apply that policy consistently to their ’
decisions (Slovic and Licktenstein, 1971:680). ¥
Also, as the Academy study pointed out, although individual judges i
are internally consistent in applying a policy, inter-judge consistency

in applying a policy varies widely.

Summary
This chapter reviewed some of the existing literature regarding the

modeling of human judgment. Although the process of human judgment is
complex, researchers feel that the manner in which humans use available

information in making decisions can be modeled.
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The overall approach which research has taken in the area of
modeling human judgment can be categorized under two frameworks - the
Bayesian and the regression. Because this study utilizes the regression
framework, the discussion centered on the use of regression techniques.
A rather detailed description of the multiple linear regression mode)
was presented to familiarize the reader with the methodology used in
this study.

To dispell the conclusion that linear models are the panacea for
Jjudgment modeling, the arguments for using nonlinear or configural models
were discussed. There are of course judgment processes that do involve
configural use of the available cues. In such cases the linear model
(ANOVA) is useful for identifying any interaction in the utilization of
the cues by a judge.

Finally, applications of linear models attest to the utility of
these models in accurately predicting judgment processes across a wide

spectrum of real-world situations.
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111  Research Methodology

Policy capturing, as it is considered in this study, is a deductive
analytical technique. It entails the investigative strategy utilized by
scientists testing hypotheses of general scientific interest. As a con-
sequence, the methodology follows a rather structured framework for
developing the experimental design and analyzing the collected data from
the experiment.

As a general overview, this study utilized a decision-making exercise
which was given to junior and senior ranking Air Force officers. Each
officer was asked to evaluate, on a scale of one to seven, the promotabil-
ity of 32 hypothetical Air Force captains. Policy capturing techniques
were used in the design of the exercise and the analysis of the resulting
data. This chapter describes how the experiment was designed and reviews

the various analyses which were used to process the data.

The Specific Decision to be Modeled

In order to investigate the whole person concept of Air Force promo-
tions, it was felt that some type of promotion decision should be modeled
which would provide a measure of the relative importance individuals
place on specific promotion factors. For the most part, the interests of
the writer (an Air Force captain) determined the final decision to be
modeled. As a result, the specific decision centered on the promotability
of Air Force captains.

As with any decision, the evaluation of individual promotability
requires that the decision-maker (judge) look at specific informatiun or
cues about the individual and then render a decision. The cues (or factors
of promotion) which were to be included in the experimental design were,
therefore, very important.
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Identification of Factors for Decision Criteria

As it was pointed out in Chapter I, the Air Force does not specifi-
cally state a policy regarding what factors are important for promotion.
As a result, the search for such factors was relatively subjective in
nature.

There are probably many factors which influence a promotion decision.
However, because of the specific experimental design of the decision-making
exercise, which is discussed in a later section, five factors of promota-
bility were chosen. The factors chosen were: 1) Officer Effectiveness
Report ratings, 2) formal education, 3) professional military education,
4) assignment history, and 5) aeronautical rating. By utilizing only five
factors, the decisions were kept relatively simple without detracting from
the realism of the decision.

Although these factors were selected subjectively, there is support
for such factors in the Titerature. The October 18, 1976 major selection
board selected 942 out of 959 (98%) new eligibles with a "1" rating on
their Officer Effectiveness Reports (OER). Of the 960 officers with a "2"
rating, 806 were selected (84%). And 252 of 855 (29%) with a "3" rating
were promoted to major (Ewing, 1977:3). Obviously, OER ratings are an
important promotion factor.

An Armed Forces Journal International article indicates that assign-

ment level has a 1ot to do with promotions, particularly for promotion to
lieutenant colonel. In the 1973 selection process, most selectees were
assigned to high Air Force staff jobs or at major Air Force Commands
("Short Sheeted Again,” 1973:14).

In addition, General John C. Meyer, Commander and Chief, Strategic

Air Command, stated that promotion boards stress the "whole man concept.”
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He lists three key factors: 1) performance, 2) education, and 3) job

diversification. OERs provide the primary measure of performance.
Education includes professional military education (PME). General Meyer
further states, “...there is a direct correlation between formal educa-
tional level and promotion to major, lieutenant colonel, and colonel."
In addition he states, "Completing rungs on the PME ladder can be a key
separator at selection time" (Meyer, 1973:1-2).

The aeronautical rating factor was probably determined most sub-
jectively. Initially, the researcher determined six factors; the five
finally selected plus military decorations. However, the use of six
factors would have complicated the decision exercise because of the
strict requirements of a full-factorial experimental design (the full-
factorial design is discussed in detail in a following section).

In an attempt to 1imit the number of factors to five, an informal
survey of 46 officers attending the Air Force Institute of Technology was
conducted. These officers were given a piece of paper with the above
mentioned five factors plus military decorations as a sixth factor. They
were asked to circle the factor which they felt was the least important
for promotion to major. Of the 46 officers surveyed, 44 perceived that
military decorations were least important of the six listed factors in a
promotability decision. Consequently, aeronautical rating was included

in the exercise.

Design of the Decision-Making Exercise

The decision-making exercise developed for this study can be techni-

cally described as a full-factorial experimental design. Factorial designs

require that strict choices be made for the combinations of cue values for
each case. To construct a factorial experiment, the following procedure

is used.
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First, several values or levels for each cue (promotion factors)

are chosen. In this case two levels were chosen for each promotion cue

or factor. They were as follows:

OER Ratings - In a series of three OERs an individual
either received ratings of 2, 2, 1 or ratings of 2, 1, 1.

Formal Education - An individual had completed either a
masters degree or a bachelors degree.

PME History - An individual had either completed Squadron
Officers' School or had no PME on record.

Assignment History - An individual had completed a head-
quarters assignment or else assignments had been
entirely at the base level.

Aeronautical Rating - An individual was either a pilot or
a nonpilot.

Concerning the OER ratings factor, it is important to understand
that the depicted ratings conform to the new OER policy announced by
Headquarters Air Force in August 1977. This means, for the OER ratings
used in this study, 22% of the officers could receive an overall rating
of "1" while 78% of the officers could receive an overall rating of "2"
or lower.

The reader should note that the two possible combinations of OER
ratings (levels) are not significantly different. In fact the two
Tevels only differ with respect to one OER. This structure was deliber-
ately utilized in order to elicit the whole person concept of evaluation
from the experimental subjects. It was felt that cases involving similar
performance ratings among eligible officers justify the use of the whé]e
person concept of evaluation.

The second step in a factorial design is to construct cases by com-

bining each level of each cue with every chosen level for the remaining




cues. This process then gives one case for every possible combination
of levels for all cues. This results in fixing the total number of
cases to be considered. If N 1is the total number of cases to be

considered, N is computed by

N=N]xN2xN3x...Nk (2)

where Ni is the total number of levels associated with each of k cues.

In this case the exercise task has five cues, each having two

levels. Therefore

N=N_|xN2xN3xN4xN5
N=2x2x2x2x2

or
N = 32 cases

Factorially arranged cues allow an analyst to employ many useful
statistical tests. The important feature of factorial experiments is
that the cues are orthogonal (independent). This leads to an important
statistical property: The cues and all cue interactions are uncorre-
lated. This property allows an analyst to draw cause-and-effect relation-
ships from the results of an experiment. For example, if a certain cue
is found to be significant in predicting the response, the hypothesis
that the cue is utilized by the decision-maker is confirmed.

One drawback to the use of a factorial design is the large number
of cases required, Obviously, for the five cues which were chosen
there are actually more than just two levels. However, for each level

that is added, a considerable number of cases are generated which in
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turn complicates the decision task. Therefore, as stated previously,
this decision-making exercise was limited to five factors, each with
two levels in order to simplify the task.

The decision exercise used for this study is presented in Appendix A.
The final instrument was the result of several modifications and inter-
actions. The initial instrument was administered to 12 Air Force Insti-

tute of Technology students as a test. Several suggestions from that

administration were incorporated. In addition, further modifications
resul ted from'suggestions received from higher headquarters' personnel
who reviewed the exercise.

The 32 cases were randomly arranged in the exercise booklet by
assigning an arbitrarily selected random number from a random number table
to each case. The random numbers and the cases associated with each num-
ber were then listed sequentially. It should be noted that within each
case, the presentation of the five cues was also randomized. This was
done to avoid the possibility that an individual might unconsciously

assign the most weight to the factor presented first for each case.

Relating the Exercise to the Linear Regression Model

Recalling the general form of the multivariate linear regression

model discussed in Chapter II, the appropriate model for this study is

= + +b + +b X +
Yo b X+ b Ky # DX b X DK te (3)

where X. through X_ are the predictor variables translated from the

] 5
selected promotion factors as follows:
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Each decision case contains information concerning the level

of each of the predictor variables as shown in Fig. 3.1,

DECISION CRITERIA
PME HISTORY

ASSIGNMENT HISTORY
AERONAUTICAL RATING
OER RATINGS

FORMAL EDUCATION

CAPTAIN #1

INDIVIDUAL PERFORMANCE

Squadron Officers' School
Entirely at base level
Pilot

2, 1,1

Masters degree

DECISION #1

1...2...3...4.,.5,..6...7
Low Moderate High Very High
Promotability Promotability Promotability Promotability

Fig. 3.1. Sample Decision Case

As discussed earlier, the use of two levels for each predictor vari-
able gives the model special status since the 32 decision tasks can each
be represented by a mathematically orthogonal vector. Each of the 32
evaluations made by the experimental judge is strictly characterized by
the numerical value (1, 2, ..., 7) of the evaluation and one of 32 orthog-

onal predictor vectors, each of which represents a unique performance
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state. In this study, the predictor variables were assigned a value
of either "0" or "1," depending on the specific level presented for

each case as depicted in Table 3.1.

Table 3.1
Numerical Values Assigned to Predictor Variables

Value Assigned

Predictor Variable Level Predictor Variable

PME History (X]) SOS completed ]
No PME 0

Assignment History (xz) Headquarters tour 1

completed

Entirely at base level 0

Aeronautical Rating (X3) Pilot ]
Nonpilot 0

OER Ratings (X ) Ratings of 2, 1, 1 ]
4 Ratings of 2, 2, 1 0

Formal Education (xs) Masters degree ]
Bachelors degree 0

In essence, the evaluation number (1, 2, 3, ..., 7) corresponds to
the criterion variable Y 1in the model. The predictor variables are
assigned a value of 1 or 0 depending on the level of the variable given
for each case. As a result, for each exercise respondent a set of 32
linear equations is developed. These equations are solved simultaneously
to yield values for the standardized regression coefficients (bi)’

Once the value for the regression coefficients (bi) have been calcu-
lated, a measure of the relative importance placed on each factor (pre-

dictor variable) can be computed from a formula derived by Hoffman (1960).
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The formula is

(4)

where

relative weight associated with the ith predictor variable
(promotion factor)

X
-ty
]

o
]

standardized regression coefficient for the ith predictor
variable (promotion factor)

)
[}

squared multiple correlation coefficient for the model

The above formula applies to experimental designs that provide for
orthogonal vectors such as the one used in this study.

Therefore, by administering the decision-making exercise to a
selected group of individuals, it is possible to extract, among other
things, the relative importance the group or the individual places on

each promotion factor.

Collection of Data

The source of data for this study came from Air Force professional
military education (PME) schools. These schools were the Squadron
Officers' School (S0S), Air Command and Staff Colliege (ACSC), and Air
War College (AWC). It was felt that these three schools would provide
data consistent with the objectives of the study. Sample data from SOS
would be representative of junior officer views, data from ACSC would
provide the viewpoint of recently promoted majors, and AWC would provide
data relevant to the view of senior-ranking Air Force officers, some of
whom may well sit on future promotion boards.

The decision exercises were personally delivered to each of the

three PME schools. A des‘~nated office within each school became the
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focal point for the distribution and collection of the exercises. The

designated office for AWC was the Requirements Office. In the case of

ACSC and S0S, the designated offices were the respective Evaluation Branches.

Personnel in each of the designated offices assisted in randomly selecting
officers, distributing the exercises to these selected officers, and
collecting the completed instruments. The completed exercises which were
not collected within a three-day period were later returned by mail in
bulk.

Only active duty Air Force officers were identified to participate in
the exercise. Air Force Reserve, Air National Guard, and officers of
other services were eliminated from the sampled population. This left a
total population of 677 SOS officers, 420 ACSC officers, and 196 AWC
officers from which 160 officers were randomly selected from each school.

A total of 318 useable exercises were returned for a response rate of 66.3%.

Coding of Collected Data

Each completed exercise was marked with an alphanumeric code which
identified the PME school and that specific exercise. Data from the
completed exercise were coded onto a standard IBM data card. Fig. 3.2
shows the card format and variable names used for the data base. The
name and address of the officer was recorded on a separate data card
only if the individual requested an analysis of performance in the exer-
cise. This option was offered as an incentive to increase the return
rate. An example of the feedback provided to those requesting it is

presented in Appendix C.
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P

Number Entry

1-3 School identification
4-6 Exercise number

7 Rank

8 Aeronautical rating

9 Present assignment

10 Highest assignment

N Level of education

12 Number supervised
12-15 Last three controlled OERs
16-47 Individual decisions
48-58 Subjective weights

Fig. 3.2. Key to Coding of Exercise Data on
Data Cards

Restructuring the Data for Regression Analysis

Each coded data card contained the numerical values (1, 2, 3, ..., 7)
for every promotability decision made by the sampled officers. These
data cards did not, however, contain the predictor vector associated
with each of the 32 decisions. In addition, the 32 decisions were coded
on the cards in a horizontal format, but the computer regression algorithm
required that the regression variables be read in line by line. There-
fore, it was necessary to restructure the data for regression analysis.

Previous research efforts in policy capturing required similar
analysis techniques. As a consequence a FORTRAN program was available,
which had been written by Major C. W. McNichols, a professor in the Air
Force Institute of Technology Systems Management Department. This pro-
gram was modified to meet the requirements of this study.

The program reads the numerical values for the 32 decisions coded on
each card and creates an n x 6 matrix for storage of each decision and
its respective predictor vector. The value n is 32 times the number of

officers who responded to the exercise. The program adds the appropriate
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predictor vector to each evaluation and then stores the entire matrix
on a disk file. 1In addition, the program files the individual demo-

graphic data with each case.

Computational Aids Used in the Analysis of Data

Most analyses for this study were performed with the aid of the Aero-
nautical Systems Division (ASD) CDC 6600 computer at Wright-Patterson Air
Force Base, Ohio. A majority of the computer analyses employed the
Statistical Package for the Social Sciences, commonly called SPSS (Nie,
et al., 1975). SPSS is a library of statistical analyses programs which
are resident in the computer. The mechanics of utilizing SPSS have been
designed so that even an individual with very little programming experi-
ence can quickly learn to use the system.

In addition to SPSS, another computer program, which was also written
by Major McNichols, was modified for use in this study. The program calcu-
lates the relative weights and the multiple correlation coefficient for
every respondent to the exercise and files that information on a disk
file for later analyses.

Additional computations were made "manually" on a Texas Instrument
SR51-1I calculator. These computations included the calculation of Fo
values for the tests of significance for differences between the group
regression models. These procedures will be explained further in follow-

ing sections of this chapter.

Analyses Performed on the Data

The following sections describe the analyses which were performed on
the exercise data. In general, the promotability decisions from the exer-

cise were modeled through the use of regression analysis and analysis of
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variance (ANOVA). The additional analyses which are discussed were used
to test specific hypotheses concerning the three separate groups of
officers who responded to the decision exercise.

Descriptive Statistics. The first analysis utilized the SPSS sub-

program frequencies: one-way frequency distributions with descriptive
statistics (Nie, et al., 1975:194). This analysis provided an easy means
for inspecting the whole data base. The output of the program gave the

number of respondents for each question. As an option to the program, it

was possible to have histograms printed out which graphically depicted
the distribution of the data for each question. This analysis was a
valuable tool for detecting errors in the data.

Group Regression Analyses. The SPSS regression algorithm is extremely

flexible. It provides several types of regression, tests for significance,
and various statistics. The data for this study was subjected to step-
wise regression in every case. In every regression the promotability

decision was regressed on X, through X5 (the promotion factors).

1
Group regressions were run for the following groups:

Run 1: Al1 groups combined
Run 2: S0S and ACSC combined
Run 3: SO0S and AWC combined
Run 4: ACSC and AWC combined
Run 5: SOS

Run 6: ACSC

Run 7: AWC

The output of the SPSS regression program provided the following
information: 1) the group R2 for each run, 2) the standardized regres-
sion coefficients (beta weights), 3) the group residual sum of squares
for later use in the F-test of significance, and 4) the F-test level of

significance for each promotion factor.




Individual Regression Analysis. Regression analysis for each

individual respondent was accomplished by utilizing the previously men-
tioned FORTRAN program. The output of this program provided the individ-
ual relative weights placed on each factor and the individual R2 value.
This data base was then used extensively for additional SPSS analyses.

Analysis of Variance (ANOVA). Analysis of variance was utilized to

detect any significant interactions among the promotion factors. The
ANOVA methodology was possible because of the full-factorial design of
the exercise.

Once again SPSS provided the program for accomplishing the ANOVA.
The output of the program depicts the main effects and two-way, three-way,
four-way, and five-way interactions. It also provides the level of
significance for each of these interactions. For this analysis, an n-way
ANOVA was accomplished with the promotability decision as the dependent
variable and the five promotion factors as the independent variables.

F-Test of Significance. In order to determine if there was a statis-

tical difference in the way the different groups of officers weighted the
promotion factors, the F-test as described by G. C. Chow (1960:599) was
utilized. The null hypothesis tested in each comparison is that there is
no significant difference in the regression coefficients of the models
being compared. The alternate hypothesis is that there is at least one
mode! among those being compared whose regression coefficients are signif-
icantly different from the others for at least one pair of regression
coefficients. Rejection of the null hypothesis, for purposes of this
study, is equivalent to saying that for the groups being compared there

are significant differences in the weights at least one of the groups

places on the five promotion factors. It should be noted that this
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analysis does not identify the specific factors that differ, however.

The level of significance used for all F-tests used in this study was 0.05.

The Fo value (the observed F value) was computed "manually" using
data provided by the SPSS group regressions. The method of calculating
the Fo value is described in Appendix B for the interested reader.

Student t-Test of Significance. Student's t-test, as described by

Freund (1971:317-318), was used to further analyze the individual regres-
sions. This analysis was used to test the null hypothesis that the mean
promotion factor relative weights (computed from the individual regres-
sions) were the same for the three groups of officers. The alternate
hypothesis was that these means were not the same for one or more of the
groups. In order words, the test shows which promotion factors are weighted
significantly different among the three groups of officers. The level of
significance used for this test was 0.05.

Paired Samples t-Test. The final task in the decision exercise asked

each individual to indicate the relative importance placed upon the five
promotion factors by distributing 100 points to the factors. This, in
effect, asked the individual to state his/her decision policy. From
henceforth, these individual weights will be referred to as the subjective
weights. The actual relative weights determined from regression analysis
will be termed the objective weights.

The paired samples t-test was utilized to determine if, as a whole,
the groups were able to apply their stated decision policies to the
decisions in the exercise. In essence, the paired t-test compares the
mean objective weight for a specific factor to the corresponding sub-
jective weight. To do this, the paired difference variable D = S-0 is
formed, where S is the subjective weight and 0 is the objective weight.
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D is normally distributed with mean §. The null hypothesis is then

HO: 8 = 0, and the alternate hypothesis is H

significance for this test was 0.05.

1: 8§ # 0. The level of

Both of the t-tests described above are subprograms contained in

SPSS.

2

R™ as a Measure of Consistency

The fact that this study incorporated a full-factorial experimental
design means that the models involved have orthogonal predictor variables.
This provides a unique interpretation for Rz, which is termed the squared
multiple correlation coefficient for the regression equation. If a regres-
sion equation is generated for each individual judge making the same
decision, using the same information cues, such an equation expresses the
policy of that judge {Christal, 1968:26).

In the case where the predictor variables are uncorrelated, which is
the case in this study, the value of R2 can actually be viewed as a measure
of the consistency of a judge in applying a decision policy to the 32 pro-
motability decisions.

It should be noted that to this point the interpretation of R2 has
been related only to the individual regression model. When this notion
is extended to models representing larger groups (such as the group regres-
sion model), the same interpretation of R2 applies. However, the consist-
ency measure associated with R2 is not quite so clear for two reasons:

1) a greater number of random errors is introduced in larger groups and
2) each judge may be very consistent in applying an individual policy, but
the composite group may not reflect the same degree of consistency as the

individual judges (0'Berry, 1977:40).
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Suppose an individual regression model produces large R2 values for

each judge in a large group of judges. However, when this same group of
judges is modeled by a group regression, the overall R? value for the
model is much lower than the mean individual regression R2 for the group.
In this case, one can conclude that the individual judges are consistent
in applying their decision policies. However, the group regression model
indicates that the decision-making policies within the group as a whole
are not homogeneous; or, there is a great deal of variety in the way

individuals in the group make their decisions.

Summar

This chapter covered the research methodology incorporated in this
study. The overall approach of the research was to develop a decision-
making exercise that required an individual to evaluate the promotability
of 32 hypothetical Air Force captains. Policy capturing techniques were
then applied to analyze the data.

The basic design of the decision exercise followed a full-factorial
experimental design. This, in turn, insured that the available cues for
the decision were orthogonal. In addition, because the exercise was a
full-factorial design, only five cues with two levels per cue were
included in the exercise.

The cues were limited in an attempt to keep the exercise as simple
as possible without sacrificing the realism of the decisions. The final
five promotion factors which were included in the exercise as decision
criteria were: 1) professional military education, 2) assignment history,

3) aeronautical rating, 4) Officer Effectiveness Report ratings, and

§) formal education.
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The decision exercise was administered to three separate groups of
active duty Air Force officers attending the Air War College, Air Command
and Staff College, and Squadron Officers' School, all located at Maxwell
Air Force Base, Alabama. Through the use of regression analyses, it was
possible to determine the relative weight each group placed on the five

promotion factors.

Additional analyses were discussed which basically allowed for test-
ing hypotheses concerning the differences or similarities between the 1

groups of officers and their perceptions of what is important for promotion.
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IV Research Results

This chapter summarizes the results of the various analyses which
were discussed in Chapter IIl. In the interest of the reader, it may
be beneficial to review the overall analysis approach since it is often
easy to lose sight of the objective when beseiged with descriptions of
statistical techniques.

The fundamental objective in the analysis of the data was to derive
quantitative values that reflect the relative weights Air Force officers
place on the five factors of promotion used in this study. With these
factor weights, it is then possible to utilize statistical inference for
testing various hypotheses concerning the differences and/or similarities
between the three groups of officers who participated in the exercise.

The basic model used to derive the relative weights which were placed
on the promotion factors was the linear regression model. In essence, this
model was used in two ways: First, to model the promotability decisions on
the basis of the three officer groups and, second, to model the decisions
of each individual officer. For the most part, the additional analyses
discussed in Chapter III statistically tested for differences among the
three groups.

With this reaffirmation of the overall analysis objective, the

chapter begins with an overview of the research data base.

The Decision Exercise Response Rates

Table 4.1 summarizes the overall response to the decision-making exer-
cises which were distributed to the three PME schools. As depicted, 480
total exercises were evenly distributed between the three schools and 318
officers chose to participate. This resulted in an overall response rate
of 66.3%.
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Table 4.1
Decision Exercise Response Rates
i Number of Number of ?
PME Exercises Useable Response :
School Distributed Returns Rate

S0S 160 99 61.9%

; ACSC 160 134 83.8%

" AWC 160 85 53.1%

! Total 480 318 66.3%

In an attempt to increase the response rate, the exercise partici-

pants were offered the option of receiving a summary comparison of their

results with those of their peers. It is interesting to note that 81.5%
of the respondents desired feedback. This fact, in addition to numerous
written comments returned with the exercises, indicated that there was

keen interest in this research.

The Distribution of Officer Rank by PME Schools

All analyses performed on group data were accomplished by classify-
ing three groups of officers. These three groups corresponded to the

three PME schools. Table 4.2 depicts the rank structure within each of ;

the schools based upon the officers who returned the exercises.

It is important to realize that the 45 captains who responded from
the Air Command and Staff College were actually major selectees. This
was the primary reason for performing the analysis by PME schools as

opposed to grouping by officer rank.
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Table 4.2
Distribution of Officer Ranks Within
PME Schools for Exercise Respondents
Rank S0s ACSC AWC
First Lieutenant 23 0 0
Captain 74 45* 0
Major 0 86 0
Lieutenant Colonel 0 0 79
Colonel 0 0
Unidentified __2_ __3 __0_
Total 99 134 85
* Major selectees

Table 4.3 provides a breakdown of the rated and nonrated officers

who responded to the decision exercise.

Table 4.3
Distribution of Rated and Nonrated
Officers for Exercise Respondents
Number of

PME Number of Number of Nonrated Missing
School Pilots Navigators Officers Cases j
$0S 38 20 39 2 |
ACSC 43 N 79 1 1
AW 50 L 20 !
Total 131 45 138 4

Results from the Group Regression Model

As explained previously, the group regression model takes all the
decisions of officers from a specific group (school) along with the

associated predictor vectors and calculates the standardized regression .4




coefficients (beta weights). This in turn yields a linear equation
which is, in fact, a model of the way that a specific group of officers
made their decisions. In addition, the regression algorithm computes the
squared multiple correlation coefficient (RZ). The numerical value of R%
is the percentage of the total variations in the decision making of the
group which is explained by that specific linear equation.

Once the beta weights have been calculated, it is then possible to
compute the relative weights placed on each of the five factors. This
computation can be accomplished from either the group regression model or

the individual regression model. In order to avoid confusion, the

researcher chose to present only one set of values for the relative weights

of the promotion factors. These values were computed from the individual
regression model, as will be explained later in the discussion of the
individual regression analysis results.

Table 4.4 summarizes the results of the group regression analysis

for each of the three officer groups.

Table 4.4
Summary of Group Regression Analysis
A1l Five Promotion

Officer Factors Significant Grgup
Group at .001 Level? R
S0S Yes .439
ACSC Yes .382
AWC Yes .397

The flexibility of the SPSS regression algorithm provides for an
F-test of significance for the individual regression coefficients

(unstandardized). The second column of Table 4.4 provides the results
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of the F-tests applied to the promotion factor coefficients. In essence,
the test showed that each of the five promotion factors were statistically
significant. in the model for each of the three officer groups. In more
basic terms, each of the groups used all five promotion factors in arriv-
ing at a promotability decision.

It is very interesting to note the relatively low values of R2 for
the three groups. As will be discussed later, these low values for the
group regression Rz, when compared to the mean individual regression RZ
values, demonstrate that there is a wide variety in the way individuals
arrive at their decisions regarding promotion.

Utilizing additional numerical data obtained from the SPSS regression
program, it was possible to apply an F-test of significance to determine

if the three group regression models were statistically different.

F-Test of Significance on Group Regression Models

The F-test as described by Chow (1960) is a useful statistical test
for comparing two or more regression models. In this case the F-test was
used to compare the three regression equations (models) associated with
each of the three PME schools. In effect, this test indicates whether any
one pair of regression coefficients is statistically different among the ;5
three models. It is important to note that this test only indicates that
the overall models are statistically different for at least one pair of
beta weights. It does not specify which coefficients are different.

The F-test of significance results are tabulated in Table 4.5. First
of all, all three models were compared. The results indicate that the null
hypothesis should be rejected; or at least one of the models is statisti-
cally different from the other two models. The level of significance for

all fF-tests is .05.
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Table 4.5
F-Test Results
. Reject

Comparison F F H 2
Groups N 0 .05 o’
AWC/ACSC/S0S 10,176 26.46 1.75 Yes
AWC/ACSC 7,008 3.62 2.10 Yes
AWC/S0S 5,888 41.95 2.10 Yes
SOS/ACSC 7,456 23.83 2.10 Yes

The next series of F-tests compares the models in pairs. In each
case the null hypothesis was rejected. So what does this mean to the
analyst?

The results of these series of F-tests indicate that each of the
officer groups statistically differ on at least one beta weight from the
other two PME schools. For example, in comparing SOS and AWC pefhaps the
AWC group of officers placed significantly more weight on OERs than did
the SOS officers. Once again, however, the F-test does not indicate the
specific regression coefficients that differ (such as OERs). Additional
analysis is required to identify the specific differences.

Thus far one can now infer that, yes, the three groups of officers
differ in some respect regarding the importance placed on the five factors
of promotion. In order to further identify the specific differences, the
individual regression model must be utilized in conjunction with the

Student t-test of significance.

Results from the Individual Regression Model

As stated previously, the individual regression model provides a

linear equation that models the decisions for each individual officer.




individual officer.

The relative weights were computed by utilizing the

Hoffman relative weight measure discussed earlier.

Once the individual relative weights were determined, it was possible
to compute the mean relative weights placed on the five promotion factors

for a specific group of officers.

~— according to PME school, are depicted in Table 4.6.

[ From the beta weights computed by the regression algorithm the relative

weights for each of the five promotion factors were calculated for each

These mean relative weights, classified

Officer
Group

S0s

ACSC

AWC

AN
Groups

Table 4.6
Results from Individual Regression Model
(Mean Values)

Promotion
Factor

OER

Formal Education
PME History
Assignment History
Aeronautical Rating

OER

Formal Education
PME History
Assignment History
Aeronautical Rating

OER

Formal Education
PME History
Assignment History
Aeronautical Rating

OER

Formal Education
PME History
Assignment History
Aeronautical Rating

Mean
Relative
Weight

.200
.236
.349
.128
.087

.325
.194
.292
135
.054

414
127
.226
.146
.087

310
.189
.292
136
.073

Group
Mean

.762

776

79

77

By inspecting the tabulated relative weights, one can see that the

three groups placed different weights on the five promotion factors.




order to clarify the comparison of the three groups for the reader, the

graphical depiction of the mean relative weights is presented in Fig. 4.1.
The reader should be cautioned that the connecting lines in Fig. 4.1 are
not meant to imply a continuous function between the five promotion
factors. The lines merely aid in associating the five factors with a
specific PME school.

At this point, it is appropriate to point out that the large relative
weights placed on the PME factor by all three officer groups is not too
surprising, considering the fact that all the experimental subjects were
enrolled in PME schools.

Although it is apparent that the three officer groups placed differ-
ent weights on the five factors, it has not been determined that the
groups are statistically different. The Student t-test of significance

was used to make this determination.

Results of the Student t-Test of Significance

The Student t-test was used to determine whether or not the relative
weights placed on the five promotion factors were significantly different
between groups. "Significant" here does not imply "important" or "conse-
quence": it is used here to mean "indicative of" or "signifying" a true
difference between two groups of officers (Nie, et al., 1975:267).

Tables 4.7 through 4.9 summarize the findings associated with the
t-test of significance performed on the relative weights. The reader
should note that each of the paired group comparisons (e.g., SOS compared
to ACSC) shows that the respective officer groups differ consistently on
the relative weights placed on three promotion factors: 1) PME, 2) OER

ratings, and 3) formal education. This result will be discussed further

in the next chapter. {
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Table 4.7
t-Test of Significance Comparing
Relative Weights Between SOS and ACSC Officers
(Level of Significance is .05)

Mean
Promotion Officer Relative Statistically
Factor Group Weight Different? .
i
PME S0S .349
ACSC 1292 Yes* :
Assignment S0S .128 N
History ACSC 135 0 $
Aeronautical S0S .087
Rating ACSC .054 Yes*
OER Ratings S0S .200
ACSC .325 Yes**
Formal Educa- S0s .236 k
tion ACSC .194 Yes** |
*p< .05
** p < .00}
Table 4.8

t-Test of Significance Comparing
Relative Weights Between SOS and AWC Officers
(Level of Significance is .05)

Mean
Promotion Officer Relative Statistically
Factor Group Weight Different?
PME S0S .349 -
AWC 1226 Yes
Assignment S0s .128 No
History AWC 146
Aeronautical SOS .087 No
Rating AWC .087
OER Ratings S0S .200 " |
AWC 414 Yes :
Formal Educa-  SOS .236 Yes* i
tion AWC Ja7 !

* p < ,001




Table 4.9
t-Test of Significance Comparing
Relative Weights Between ACSC and AWC Officers
(Level of Significance is .05)
Mean
Promotion Officer Relative Statistically
Factor Group Weight Different?
PME ACSC .292
AWC 226 Yes®
Assignment ACSC 135 No
History AWC .146
Aeronautical ACSC .054 No‘
Rating AWC .087
OER Ratings ACSC .325 Yes*
AWC 414
Formal Educa- ACSC .194 Yegh+
tion AWC 127
*p< .05
** 5 < 001
Separate variance estimate used instead of pooled
variance. Level of significance was .055.

The ANOVA Model Findings

Tables 4.10 through 4.13 tabulate the results of applying an n-way
analysis of variance to each of the three officer groups. Table 4.10
sumarizes the ANOVA findings for SOS officers. The column labeled
"Percent of Explained Variation" shows that the five promotion factors,
when considered as the main effects, account for 98.4% of the explained
variations in the decisions of SO0S officers. Similarly, significant
(at the .05 level) two-way interactions account for only 0.7% of the
explained variance. In other words, the five promotion factors, when
combined in a linear fashion, explain practically all of the explained

variance in the model.
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Similar results are shown in the remaining tables. Once again,

the findings of the ANOVA analysis confirm that all five factors were
used by the officers in making their promotability decisions. This is

reflected by the column showing the F-test level of significance.

Table 4.10 |
Summary of Factor Interactions
for SOS Based on ANOVA Analysis
(Statistical Significance at .05 Level)
E
Percent of '
F-Test of Explained
Source of Variation Significance Variation
Main Effects:
PME History .001 40.6
Assignment History .001 9.9
Aeronautical Rating .001 5.8
OER Ratings .001 17.6
Formal Education .001 35;2
Total: 98.4 i
Two-Way Interactions:
PME History with OER Ratings .005 0.3
PME History with Formal Education .001 0.4
Others 0.1 |
Total: 0.8 B
i
1
‘1
i
i
'
i
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Table 4.11
Summary of Factor Interactions
for ACSC Based on ANOVA Analysis
(Statistical Significance at .05 Level)

Percent of
F-Test of Explained
Source of Variation Significance Variation
Main Effects:
PME Ratings .001 30.2
Assignment History 001 12.8
Aeronautical Rating .001 2.4
QER Ratings .00 32.6
Formal Education .001 20.3
Total: 98.3
Two-Way Interactions:
PME History with Formal Education .001 0.2
PME History with Assignment History .033 0.2
PME History with OER Ratings 013 0.5
Others 0.2
Total: 1.1
Table 4.12

Summary of Factor Interactions
for AWC Based on ANOVA Analysis
(Statistical Significance at .05 Level)

Percent of
F-Test of Explained
Source of Variation Significance Variation
Main Effects:
PME History 00 21.8
Assignment History .001 14.4
Aeronautical Rating .001 4.7
OER Ratings 001 45.8
Formal Education .001 12.4
Total: 99.1

Two-Way Interactions:
None at .05 level of significance
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Table 4.13
Summary of Factor Interactions
for A1l Groups Based on ANOVA Analysis
(Statistical Significance at .05 Level)
Percent of
; F-Test of Explained

Source of Variation Significance Variation
Main Effects:

PME History .001 31.5

Assignment History 001 12.6

Aeronautical Rating .00 4.1

OER Ratings .001 30.9

Formal Education 001 19.7

Total: 98.8

Two-Way Interactions:

PME History with OER Ratings .001 0.2

PME History with Formal Education 001 0.3

Assignment History with OER Ratings .031 0.1

Others 031 9;1

Total: 0.7

Comparison of Subjective and Objective Relative Weights

As discussed previously, the final task in the decision exercise
requested that the officers document their perceived decision policies by
distributing 100 points among the five promotion factors. A paired sample
t-test was then used to compare the computed relative weights (objective)
with the perceived relative weights (subjective). Again, this specific
t-test determines whether there is a significant difference between the
subjective and objective relative weights.

Tables 4.14 through 4.16 depict the results of the paired sample
t-test by PME schools. Table 4.14 shows that the subjective versus objec-
tive mean relative weights for SOS officers were statistically different
for four out of the five factors. In order words, the weight these offi-

cers thought they put on four of the factors was significantly different

from the weight they actually placed on those four factors.
50
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In the case of ACSC officers, Table 4.15 shows that these officers
also had significantly different objective and subjective relative
weights for four out of the five factors.

For AWC officers, Table 4.16 depicts that these officers had signif-
jcantly different objective and subjective relative weights for only one
factor. Further discussion concerning these findings is deferred until

the next chapter.

Table 4.14
Comparison of Subjective and Objective
Mean Relative Weights for SOS Officers
(Paired t-Test Level of Significance .05)
Type of
Promotion Mean Relative Mean Relative Statistically
Weight Weight Different?
PME Objective .349 Yes*
Subjective .223
Assignment Objective .128 Yes*
History Subjective .169
Aeronautical Objective .087 No
Rating Subjective 101
OER Ratings Objective .200 Yes*
Subjective .306
Formal Edu- Objective .236 Yes**
cation Subjective 201
*p < .00)
** p < ,05
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Table 4.15
Comparison of Subjective and Objective
Mean Relative Weights for ACSC Officers
(Paired t-Test Level of Significance .05)

Type of
Promotion Mean Relative Mean Relative Statistically
Factor Weight Weight Different
PME Objective .282 Yes*
Subjective .188
Assignment Objective 135 Yes*
History Subjective 172
Aeronautical Objective .054 Yest*
Rating Subjective 072
OER Ratings Objective .325 Yes*
Subjective .386
Formal Edu- Objective .194 No
cation Subjective .182
* p < ,001
** p < .05
Table 4.16
Comparison of Subjective and Objective
Mean Relative Weights for AWC Officers
(Paired t-Test Level of Significance .05)
Type of
Promotion Mean Relative Mean Relative Statistically
Factor Weight Weight Different?
PME Objective .226
Subjective .151 Yes*
Assignment Objective .146 No
History Subjective . 164
Aeronautical Objective .087 No
Rating Subjective .088
OER Ratings Objective 414 N
Subjective .431 °
Formal Edu- Objective 27 N
cation Subjective .145 0
* p < .001
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Additional Findings

Through the use of the flexible data selection options available
with SPSS, it was possible to determine the number of officers who
weighted each factor the most important. This information is summarized
in Table 4.17. The percentage figures shown in column three of Table
4.17 do not sum to 100% because several officers weighted two or more

factors equally, thereby causing a tie between factors ranked most

important.
Table 4.17
Number of Officers Who Rated Each
Promotion Factor as Most Impcrtant
Number of Officers Percent an Relative Factor
Promotion Who Ranked of Total Weight for Officers
Factor Factor First Respondents* Ranking Factor First
PME 19 " 37 .517
OER Ratings 137 43 .538
Assignment 4] 13 413
History
Formal Edu- 61 19 A4
cation
Aeronautical 18 6 431
Rating
* Percentages do not add to 100 because of ties between factor
weightings.

In the interest of determining whether any one group of officers
evaluated the promotability of the 32 hypothetical officers either exces-
sively high or low, the mean value of all the decisions made by each
officer group was computed. The mean evaluation score given by SOS offi-
cers was 4.42; for ACSC officers it was 4.61; and for AWC officers it was

4.81. Since the evaluation scale ranged from 1 (very low promotability)
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to 7 (very high promotability), it appears that none of the officer
groups evaluated the 32 hypothetical captains either excessively high

or excessively low.

This concludes the summary of the research results.

discussion and specific conclusions relating to these results are covered

in the next chapter.
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V  Summary and Conclusions

Personnel evaluation and promotion is an important activity for any
organization. Within the United States Air Force, the authority to pro-
mote commissioned officers is granted to the Secretary of the Air Force

by public law. In addition, for the past several years other public laws

have established grade limitations on the number of officers within
specific grades or ranks. These grade limitations required that most
officer promotions be based on the "best qualified" method of selection.
However, the public law authorizing officer promotions does not specifi-
cally define the criteria to be used to select the best qualified officers.
Futhermore, Air Force regulations also avoid clarifying the term best
qualified by merely reflecting the intent of public law.

The concept of Air Force promotions stresses the whole person evalua-
tion. However, specific criteria useq in this evaluation are not clearly
defined. Promotion boards are presented a "whole person concept" chart
which lists general areas to evaluate. These criteria are not quantified
or mandatory nor are any of them given precedence over any other. In
general, one must conclude that the criteria used fdr selecting officers

for promotion are based upon the judgment policies imposed by each promo-

tion board. In other words, the lack of specific and clearly defined
promotion criteria places the burden of determining what is important for
promotion on each individual Air Force officer. Because individual judg-
ment policies relating to promotion are apparently so important, this
research effort investigates how Air Force officers render promotability
decisions.

The research methodology used in this study is a lTogical follow-on

to the work of many contemporary social scientiests who have used
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judgment modeling techniques to capture individual policy and predict
human judgment in a variety of real-world applications. A common term
applied to judgment modeling techniques is "policy capturing."
Policy capturing analyzes decisions and yields a mathematical model
of the cues on which decisions are based, weighting each according to
the influence on the decision. The mathematical model used in this
study was the linear regression model. Although some applications of
the regression model are used to predict human judgment, this study
utilized the model as an analytic instrument.
The policy capturing technique involves the use of controlled pre-
dictor variables as information cues for the experimental subject to
employ as decision criteria in rendering a decision. The predictor vari-
ables used as cues in this study were five specific promotion factors
which were perceived by the researcher to be operative in a decision
relating to individual promotability. The promotion factors used in this
study were: 1) Officer Effectiveness Report ratings, 2) professional
military education, 3) formal education, 4) assignment history, and
5) aeronautical rating. H
An experimental decision-making exercise was developed which required
that a random sample of Air Force officers evaluate the promotability of
32 hypothetical captains. Decision criteria for the evaluations were
based upon the five specific promotion factors. This decision exercise
was administered to three separate groups of officers who were attending
Air War College, Air Command and Staff College, and Squadron Officers'
School. Policy capturing techniques were applied to the resulting data in
order to analyze the manner in which the randomly selected officers ren-

dered their promotability decisions.
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Summary of the Research Results

The basic model used in this study was the linear regression model.
This model was used in two separate analyses. The first analysis used
regression to model the promotability decisions of each group of sampled
officers. The second analysis used regression to model the decisions of
each individual officer.

The Group Reqression Analysis. There were two results from the

group regression analysis that are pertinent to the study: 1) the signif-
icance of each promotion factor in the model and 2) the group squared
multiple correlation coefficient (Rz).

The first result showed that all five promotion factors were utilized
by each officer group in evaluating the promotability of the 32 hypotheti-
cal captains. This is a significant finding due to the fact that it indi-
cates that officers actually utilize the whole person concept in judging
the promotability of an individual.

The group squared multiple correlation coefficient values actually
indicate the consistency of the group in making promotability decisions.
The group R2 value for SOS officers was .439; for ACSC officers the group
RZ was .382; and for ANC officers the RZ value was .397. Since this
value can range from O to 1, the results of the group regression RS values
were relatively low. One might suspect that the low R2 values may be the
result of a greater number of random errors being introduced in the model
because of such large groups. However, by looking at the mean R2 values,
derived from the individuil regression model which were .762 for SOS
officers, .776 for ACSC officers, and .791 for AWC officers, one can see
that the individual officers were very consistent in making their promota- ;

bility decisfons. This large differential between the group R2 values and
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the mean R% values from the individual regressions implies that there
is a wide variety in the way these officers made their promotability
decisions.

Carrying this interpretation of the rRZ value a bit further, it is
interesting to note that the SOS officers (R2 = .439) had the least
amount of variety in their decisions among the three groups. Likewise,
the ACSC officers (R2 = ,382) had the most variety in the promotability
decisions for the three groups.

F-Test of Significance on Group Regression Models. The F-test of

significance performed on the group regression models showad that the
three officer groups were statistically different in some respect regard-
ing the importance placed on the five promotion factors. The specific
differences were identified in another analysis using the Student t-test
of significance.

Individual Regression Model Results. The individual regression

model was used to determine the mean relative weight each officer group
placed on the five promotion factors. In turn, the Student t-test of
significance was used to determine where the significant differences
existed among the three groups (the F-test performed on the group regres-
sion models already indicated there were differences).

This series of analyses found that all three groups of officers
differed consistently on the relative weights placed on three of the
five promotion factors: 1) PME, 2) OER ratings, and 3) formal education.
This difference in factor weighting was most dramatic when comparing the
S0S officers and the AWC officers. The SOS officers weighted PME and
formal education higher than OER ratings while AWC officers weighted

OER ratings over PME and formal education. These findings would
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indicate that junior and senior ranking officers do not share a common : {3
perception regarding the importance of these promotion factors.

The ANOVA Model. The findings relating to the use of the ANQOVA

model confirm that each officer group utilized all five factors in their
decisions. In addition, the ANOVA results showed that a 1inear model

without interaction terms accounts for over 98% of the explained variance 5
in the predictive power of the model.

Subjective and Objective Relative Weight Comparisons. A paired

sample t-test was used to compare the subjective and objective relative

weights placed on the promotion factors. The findings showed that SOS

and ACSC officers did not apply their stated decision policies for four
out of the five factors. In the case of AWC officers, it was found that
~ these officers did apply their stated policies for four out of the five

factors.

Conclusions and Implications of the Findings

In presenting the conclusions and implications drawn from the
research findings, it may be beneficial to recall the five hypotheses
proposed in Chapter I.

Hypothesis 1 was the primary hypothesis of the investigation.

H1: Officers incorporate a whole person concept of evalua-

tion in their promotability decisions by utilizing all the

selected promotion factors in the promotability decision

process.

The tests of significance associated with both the group regression

model and the ANOVA model support hypothesis 1. The fact that the sampled

officers utilized all five factors of promotion in making their decisions
implies that Air Force officers are aware of the whole person concept and

do apply the concept to promotability dectsions. 'q

59




The manner in which the three officer groups distributed the relative
weights of the promotion factors provides another indication of the degree
of influence the whole person concept had on the decisions. It is impor-
tant to remember that the decision exercise was deliberately designed so
that the performance ratings (OERs) of the 32 hypothetical captains were
not materially different.

In cases where performance is approximately equal among eligible
officers, one would expect that the decision-maker would apply the whole
person evaluation in order to render the final promotability decision.

The relative weights associated with the AWC senior officers indicate that
these officers still considered performance (in the context of this study)
very important, due to the fact that over 41% of the relative weight was
applied to OER ratings. As a further indication of how strongly these
officers felt about officer performance, one can inspect the results from
the subjective versus the objective relative weights analysis. The mean
subjective (perceived) relative weight for the OER factor was 43.1%. This
subjective weight was not significantly different from the computed
objective relative weight. The overall implication of these results
indicates that the whole person concept of promotion evaluation influences
the decisions of senior officers to a lesser extent than it does for the
junior officers. Performance appears to be the most important criterion
in the minds of senior officers even in cases where performance measures
among eligible officers are very similar.

H2: Junior officers place the same relative weights upon

the criteria used for their promotability decisions as do

senior officers.

The analysis performed on the promotion factor relative weights indi-

cate that this hypothesis should be rejected. In the context of this
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study, all three officer groups placed significantly different weights

on OER ratings, PME, and formal education. Junior officers placed more
weight on PME and formal education than on the OER ratings. In contrast,
senior officers weighted the OER ratings more than either PME or formal
education. This finding indicates disagreement among the officer groups
concerning the importance placed upon three primary promotion factors.

This significant disagreement among the officer groups may imply some

degree of dysfunctional behavior within the Air Force officer corps.
There apparently is no common perception of what is important for promo-
tion among the officer groups. In such a situation, junior officers may
be directing efforts toward excelling in areas that their senior officers
consider less important for promotion.

H3: Air Force officers combine the promotability decision

criteria in an essentially linear fashion to render a judgment.

The ANOVA analysis confirmed this hypothesis. A linear model without
interaction terms adequately describes the manner in which officers com-
bine the cues to render a decision. This finding may be useful for
future research in modeling promotion decisions.

H4: Individual officers accurately specify the relative

weights they place upon the criteria used to render their

promotability decisions.

From the analysis performed on the subjective and objective relative
weights this hypothesis would be rejected. The results of the analysis
showed that, as a group, the selected officers did not accurately specify
their perceived judgment policy relating to their promotability decisions.
However, the findings showed that the AWC officers (the most senior rank-

ing officer group) did apply their subjective policies for four of the

five promotion factors.
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It is difficult to draw any specific conclusions from this finding,

but it does have interesting implications. If Air Force officers do not
accurately apply their perceived decision policy to a promotion decision,
then in fact they may not accurately apply a specific Air Force promotion
policy when directed to do so. This implication has some support in the
form of a study conducted by Harrell (1975). This study found that when
Air Force officers were given a specific policy to apply to their decisions,
they attempted to utilize the policy. However, the officers did not accu-
rately apply the policy in most cases.

H5: Individual judgment policies are homogeneous within a

group of officers, indicating that Air Force officers, as

a group, make decisions relating to promotion in essentially

the same manner.

Once again, the findings associated with this study show that this
hypothesis should be rejected. The results from each officer group indi-
cate that there is a wide variety in the decision-making of these officer
groups. This would imply that there is a great deal of individuality

prevalent within the Air Force officer corps when it comes to making

promotion decisions.

Recommended Areas for Future Research

In most instances it is not wise to pronounce research findings from
one single study as the solution to the problem. There are, of course,
too many variables involved with most research studies to warrant such
rash conclusions. For this reason it is recommended that policy capturing
be applied, in a fashion similar to this study, to the promotability

decision associated with Air Force colonel selections. Such a study

would probably prove to be very interesting due to the fact that
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colonel selections have become extremely competitive. In addition,

such a study would either substantiate or refute the findings of this
research effort.

Another area for research consideration relates to the finding in
this study which implies that Air Force officers do not apply their
subjective judgment policies when rendering promotability decisions. As
this researcher envisions a study, an experiment could be designed which
would incorporate a specific promotion policy to be applied to a promo-
tion decision. Experimental subjects, randomly selected from the officer
corps, would be asked to apply the stated policy to specific promotion
decisions. The hypothesis for such a study would be that officers are
capable of consistently applying a specific promotion policy to promota-
bility decisions.

A final area for investigation holds some intriguing implications
from the viewpoint of this researcher. As pointed out in the literature
review chapter of this study, judgment models have proven to be at least
as consistent as actual human judgments. In most cases, they have actually
been more consistent than human judgments. The Air Force Academy study
(Taylor and Wilsted, 1976), which was discussed in Chapter II, resulted
in an application of judgment modeling to the cadet rating system for
this very reason.

It appears that the present Air Force promotion system relies almost
entirely on individual judgment policies for determining the criteria for
promotion. This study indicates that there is a wide variety in the per-
ceptions of individual officers regarding what is important for promotion.
Such a situation might provide fertile ground for researching the applica-

bility of a judgment model to the promotion process. This researcher
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perceives an application similar to the Academy rating system. Selection

boards would still be appointed, but their charge would be to evaluate

each eligible officer on specific criteria. Air Force officials could
then apply a specific policy to promotions by assigning weights to each
criteria. The model would then be used to compute an overall evaluation

for each eligible officer.
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A DECISION-MAKING EXERCISE
FOR a

AIR FORCE OFFICERS

THIS IS NOT A QUESTIONNAIRE. It is a decision-making exercise that

is designed to investigate how individuals such as yourself arrive at
their decisions. The entire exercise will take about fifteen minutes to
complete. Your participation in this investigation will be kept strictly

confidential. You will not be identified in the final report (a masters

thesis at the Air Force Institute of Technology). Please cooperate so
that we may learn more about how Air Force officers such as yourself
arrive at their decisions.

If you would 1ike to receive information about your decision-making
and how it compares with that of your contemporaries, please print your
name and address in the space provided below. A summary comparison of
your results with those of others will be mailed to you, in confidence,

after completion of the study (December 1977).

Name
Address
City State Zip Code

USAF SCN 77-156
(Expires 31 Dec 77)




PRIVACY STATEMENT

In accordance with AFR 12-35, paragraph 30, the following information is
provided as required by the Privacy Act of 1974:

a. Authority
(1) 5 U.S.C. 301, Departmental Regulations: and/or

(2) 10 U.S.C. 80-12, Secretary of the Air Force, Powers and
Duties, Delegation By.

b. Principal purposes. The survey is being conducted to collect
information to be used in research aimed at illuminating and providing
inputs to the solution of problems of interest to the Air Force and/or DOD.

c. Routine uses. The survey data will be converted to information for
use in research of management related problems. Results of the research,
based on the data provided, will be included in a written masters thesis
and may also be included in published articles, reports, or texts. Distri-
bution of the results of the research, based on the survey data, whether
in written form or orally presented, will be unlimited.

d. Participation in this survey is entirely voluntary.

e. No adverse action of any kind may be taken against any individual
who elects not to participate in any or all of this survey.
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BACKGROUND INFORMATION

Please circle the most appropriate answer for each of the following
questions:

1. What is your present rank?

a. 2nd Lt d. Major g. Other (specify)
b. 1st Lt e. Lt Col
c. Captain f. Colonel

2. What aeronautical rating do you hold?
a. Pilot c. Nonrated
b. Navigator d. Other (specify)
3. How would you classify your present or most recent nonschool assignment?
a. Squadron d. Numbered AF Hq g. Other (specify)
b. Wing e. Major Air Comd Hq
c. Division Hq f. USAF Hq

4. What is the highest level of assignment you have had during your Air
Force career?

a. Squadron d. Numbered AF Hq g. Other (specify)
b. Wing e. Major Air Comd Hq
c. Division Hq f. USAF Hq
5. What level of formal education have you completed?
a. Undergraduate degree c. Doctoral degree

b. Masters degree d. Other (specify)

6. Indicate the largest number of people you have ever had under your
supervision or command.

a. Less than 10 d. At least 30 but less than 40
b. At least 10 but less than 20 e, At least 40 but less than 50
¢. At least 20 but less than 30 f. At least 50 but less than 100

g. 100 or more

n

-




Indicate the overall rating you received on your last three (or less)

controlled Officer Effectiveness Reports (OERs). Use ratings of "1,"
, '3, etc.

7. Most recent OER:

8. Second most recent OER:

9. Third most recent OER:




INSTRUCTIONS FOR THE EXERCISE

On the following pages you are asked to judge the promotability of a
number of hypothetical Air Force captains who are in the primary zone for
promotion to the rank of major. The individual cases presented to you are
not intended to be representative of Air Force captains in general. You
should consider these individuals to be members of a very special group of

Air Force captains who are exactly alike in all respects except for five

key areas. These five key areas are not necessarily intended to represent
the decision criteria that might be used by an Air Force promotion board.
Above all, this exercise is not an attempt to represent the promotion

board process. You are to evaluate each individual captain based solely
upon the information provided for you and your perception of what is impor-
tant for promotability within the current Air Force environment. The five
key areas for your decision criteria are defined as follows:

1. OER RATINGS - The Air Force Chief of Staff announced a new policy
on controlled OER ratings in August 1977. You are asked to pro-
ject the implications of this new policy forward into the future
and to assume this new policy has been in effect for all the OER
ratings presented in this exercise. This means, for the OtRs
shown, that Z22% of the officers could receive an overall rating
of "1" while 78% could receive a "2" or lower. The three most
recent OER ratings for each individual, all received under the
new policy, are presented to you in order from earliest to most
recent. Only two rating patterns are presented, so each individ-
ual will have either one or the other, as follows:

First Pattern: 2, 1,1
Second Pattern: 2, 2, 1

Consider that all of the officers involved received exactly the
same OER ratings for all previous reports.

2. ASSIGNMENT HISTORY - A term used to indicate whether the individual
has completed a headquarters-level assignment (division or higher)
or has served entirely at the base level (squadron, wing, etc.).

}. PWE MISTORY - Professional Military Education (PME) history indi-

cates whether the individual has completed Squadron Officers'’
Schoc) by efther correspondence or in resident.
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AERONAUTICAL RATING - For this exercise, aeronautical rating
distinguishes between pilots and nonrated personnel.

FORMAL EDUCATION - The level of formal schooling an individual
has completed. For this exercise, this will be either a
bachelors degree or a masters degree.

Each case is presented to you in the following format:

CAPTAIN #0

DECISION CRITERIA INDIVIDUAL PERFORMANCE

FORMAL EDUCATION

ASSIGNMENT HISTORY
(specific information
AERONAUTICAL RATING will be given)

OER RATINGS
PME HISTORY

DECISION #0

1....2....3....8....5....6....1 4
Low Moderate High Very High iy
Promotability Promotability Promotability Promotability 4

You are to circle the number that reflects your decision concerning the

promotability of the individual. You may make your decisions in whatever

You should not, however, change a decision after you have

manner you wish,
completed your response.

PLEASE COMPLETE ALL CASES, AS EACH INDIVIDUAL CASE IS DIFFERENT




CAPTAIN #1 : 1;
DECISION CRITERIA INDIVIDUAL PERFORMANCE
PME HISTORY Squadron Officers' School
ASSIGNMENT HISTORY Entirely at base level
AERONAUTICAL RATING Pilot
OER RATINGS 2, 1,1
FORMAL EDUCATION Masters degree

DECISION #1

1....2....30.0..8,...5.,...6....1
Low Moderate High Very High
Promotability Promotability Promotability Promotability
CAPTAIN #2
DECISION CRITERIA INDIVIDUAL PERFORMANCE
AERONAUTICAL RATING Pilot
FORMAL EDUCATION Masters degree
ASSIGNMENT HISTORY Headquarters tour completed )
PME HISTORY None :
OER RATINGS 2, 2, 1 |

DECISION #2
1....2....3....48,...5....6....1
Low Moderate High Very High
Promotability Promotability Promotability Promotability




RSN

NOTE: Pages 8 through 22 of the decision exercise have been omitted

from this appendix. These pages contained the other combinations of

1 the five cues and, therefore, represented hypothetical captains

numbers 3 through 32.




LAST TASK

Please indicate the relative importance that you believe you placed
upon each of the five criteria during the exercise by distributing 100
points to these criteria. The most important criterion should receive

the most points, etc.

CRITERIA ASSIGNED POINTS
AERONAUTICAL RATING
OER RATINGS
ASSIGNMENT HISTORY
PME HISTORY
FORMAL EDUCATION

Total Points: =].9.9=

THANKS FOR YOUR COOPERATION. REMEMBER. SHOULD YOU DESIRE TO HAVE
YOUR INDIVIDUAL RESULTS MAILED TO YOU, PLEASE FILL IN YOUR NAME AND
ADDRESS IN THE SPACE PROVIDED ON PAGE 1.
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APPENDIX B

Calculation of F-Test Values

The F-test values used to compare regression models in this study

were calculated using the following formula:

_ P
_ 5S¢ - 515853 Q7 (=10 (k1) ]

C 8ss 7/ n-pke) ]
j=1 e

F

0

where SSe is the residual sum of squares derived by regressing all com-
pared groups of decisions together, Ssej is the residual sum of squares

for the jth group of evaluations, p is the number of aroups being compared
(number of subsets of data in the regression), k is the number of predictor
variables (four, in all cases for this study), and n is the total number
of decisions in all groups being compared.

The null hypothesis being tested is

H : = = = ese = ’h .=
B B B §p where B

The alternate hypothesis is
H: §1 # gj, for at least one i, j pair.
The null hypothesis is rejected if

F o> Fo D-1(k#1) Ju [Bep(ke1) ]

where a = 0.05 in all comparisons made for this study.
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Vita

Captain Philip E. Glenn «nmmuminniyiugg gitiyymmnitm
Sopue \ftcr graduation from Fulton High School in 1964,
he attended one year of undergraduate school at Westminster College
Jocated in Fulton, Missouri. The following year Captain Glenn
transferred to the University of Missouri at Columbia, Missouri.
While at the University of Missouri, he majored in electrical
engineering and physics. He was a member of Eta Kappa Nu, the
naticnal electrical engineering honorary fraternity, and he served
in several offices in the local chapter of the Institute for Electrical
and Electronic Engineers (IEEE). In 1969 Captain Glenn gardua?ed with
bachelor of science degrees in electrical engineering and physics.
Captain Glenn entered the United States Air Force in June, 1970
after receiving his commission through the Reserve Officer Training
Corps {ROTC) program. His first assignment was pilot training at
Vance Air Force Base, Oklahoma. Following pilot training, Captain
Glenn spent the next five years flying the HC-130 aircraft under the
command of the Aerospace Rescue and Recovery Service. Assignments
following Vance Air Force Base included Yokota Air Base, Tokyo, Japan,
Kadena Air Base, Okinawa, Japan, and Eglin Air Force Base, Florida.
In August 1976 Captain Glenn reported to the Air Force Institute of
Technology School of Engineering to work toward a Master of Science
degree in Systems Management. Following graduation, Captain Glenn

will be assigned as a Communications-Electronics Engineer with the

Air Force Communications Service.
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